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Specialists  ^  Pumps 


I^OR  many  years  we 
have  been  devoting 
our  best  energies  to  this 
particular  hne,  which  en- 
ables us  to  offer  you  per- 
fected designs  for  the  par- 
ticular service  required. 


You  require  the  services  of  a 
specialist  in  order  to  obtain 
the  best  value  for  your  money. 


The  Smart'Turner  Machine  Co. 


Hamiltotiy  Canada 


Limited 
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Manufacturers  of 

Iron 

Fire  Escapes 

Marquise,  Covered  Ways, 

Balconies,  Gates  and 
Railings,  Collapsible  Gates 
and 

Fire  Door  Fittings 

Aikenhead 
Architectural 
Metal  Works 

364-370  Richmond  St.  W., 
TORONTO,  ONT. 


1000  Feet  a  Day  at  a  Total  Cost  of  1% 

Cents  a  Foot! 

ThaVs  the  Kind  of  Cost  Records  accomplished  by  the 

!l   AUSTIN  Trench  Excavator 


Those  figures  may  seem  small  but  after  you  note 
'what  they  cover  they  may  impress  you  as  even  more  re- 
markable still. 

Here  are  the  expense  items,  on  which  the  net  total 
of  1  1/6  cents  a  foot  was  based: 

Cost  of  operator,  assistant,  board  bill  of  operator, 
some  teaming,  gasolene  and  lubricants. 
1,  The  work  was  accomplished  at  Aurora,  Illinois.  U.S.A., 

under  the  supervision  of  L.  H.  Johnson,  superintendent 
'        of  distribution,  the  Western  United  Gas  &  Electric  Com- 
])any  of  Aurora. 

Some  of  Mr.  Johnson's  daily  reports  follow: 

May  10th   1450  ft.,  total  cost  per  foot  $0.0078 

May  12th   1430  ft,  total  cost  $0.0093 

May  17th   1250  ft.,  total  cost  $0,009 

May  24th   1257  ft.,  total  cost  $0.0091 

The  above  are  merely  characteristic  of  the  economy 
achievements  of  Austin  Trenching  Machines. 
^  It  will  pay  you  to  get  the  details  which  explain  the 

advantages  of  the  Austin  Machine 

Write  to  our.  Canadian  Representatives— the  one  nearest  you 
Lecky  &  Collis,  Limited,  49  Beaver  Hall  Hill,  MONTREAL;  43  Scott  St.,  TORONTO,  or  P.O.  Box  611,  NAPANEE,  ONT. 
Canadian  Equipment  &  Supply  Co.,  CALGARY  and  EDMONTON.    Dominion  Equipment  &  Supply  Co.,  WINNIPEG,  MAN. 

F.  C.  AUSTIN  DRAINAGE  EXCAVATOR  CO. 

•Agents  \\  anted  in  Open  Territor> 
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MiNlO 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"  GET  THE  HABIT  " 


But/  Rubber  Goods 

(Tires,  Hose,  Belting,  Packing,  Etc.) 

Made  In  Canada 


GET  ANOTHER  HABIT 

Buy  Them  From  Us 


DOMlNlOlt 


RUBBER  SYSTEM 


Our  line-up  is  complete,  our  quality  is  unexcelled, 
and  our  prices  are  right.  Let  us  show  you 
what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 


ftOMlNlOK 
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CAMERON 

REMOVABLE  BUSHING 

PUMP 

"Renew  the  Bush- 
ing Instead  of 
Re-Boring  the 
Cylinder." 


A  Saving  of  Time 
and  Money 

It  takes  a  long  time  to  wear  out  one  of  these  bushings. 
The  wear  is  usually  greatest  at  the  bottom  of  a  cylinder 
and  the  bushing  may  be  gradually  turned  to  distribute  the 
wear  ecjually. 

By  putting  in  a  smaller  bushing  the  proportions  of  the 
pump  may  be  changed,  enabling  it  to  pump  against  a 
greater  head. 

The  Ideal  Contractor's  Pump 

A  full  stock  of  Cameron  Pumps  and  parts  carried  at 
our  Sherbrooke  works  and  branch  warehouses. 


CANADIAN  INGERSOLL  -  RAND  CO.,  LIMITED 

COMMERCIAL  UNION  BUILDING,   MONTAEAL,  CAN.     -     WORKS:  sherbrooke.  que. 

Sydney,      Montreal.      Toronto,     Cobalt,     South  Porcupine,     Winnipeg,     Nelson,  Vancouver. 
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Sturtovant  Turbine  showing  part  of  main  governor  niecluniiMn.  g 

N'ote  also  emergency  governor  meclianism  and  the  valve  = 
it  operates.    Valve  is  in  supply  pipe  iust  outside 

' r             casing.  ^ 

Governing  Me:hanism  | 

Simev^ii'  Turbines  I 

(reg.  can.  pat.  off.)  ^ 

Excellent  speed  regulation  is  insured  by  a  power-  H 

ful  direct-connected  centrifugal  governor.     The  g 

two  revolving  weights  illustrated  directly  actuate  g 

the  balanced  throttle  valve  which  effectively  con-  g 

trols  the  steam  supply.  g 

Besides  the  mam  governor  there  is  an  independ-  g 

ent  emergency  governor  set  at  a  predetermined  g 

maxium  speed.      Both  its  mechanism  and  valve  S 

are    entirely    separate  from  the  main  governor.  g 

Should  the  predetermined  maximum  speed  be  B 

reached  the  emergency  governor  instantly  and  M 

automatically  shuts  off  the  steam.  S 

For  other  details  of  Sturtevant  g 

Turbines  get  catalog   210-Z.  ,| 

B.  F.  Sturtevant  Company  | 

of  Canada,  Limited  | 

Gait,  Ontario,  Canada  | 


Selling  xVgents  : 

Sanford  Riley  Stoker  Co. 
Limited 


I 

^1 


Section  of  OperiitinK  Me- 
chanism of  Main 
( iovcrnor. 


Main  governor  with  easing  removed. 
Tliriiaded  end  of  governor  barrel, 
which  is  ncrewcd  directly  into  tlie 
main  shaft  is  .seen  at  right.  Knd 
of  hardened  steel  spindle  which 
is  shown  at  right,  acts  against 
thrust  pill  shown  in  sect- 
ion drawing. 


TOCKOLITH 

AND 

No.  49  R.  1.  W. 


Were  selected  in  preference  to  all  other  pre- 
parations for  the  protection  of  all  structural 
steelwork  in  the  "World's  Highest  Building." 


BECAUSE 


no  other  materials  on  the  mar- 
ket combine  the  same  high  re- 
— — — —  sisting  quahties,  ease  of  applica- 
tion and  permanency  of  protection  as  the  "R.  I.  W."  Pro- 
ducts. That's  why  the  MetropoHtan  Tower,  Singer  Bldg., 
Bani<ers'  Trust  Bldg.,  Pennsylvania  Terminals  and  the 
majority  of  other  world  famous  structures  throughout 
America  are  permanently  protected  by  Toch  Brothers' 
Materials. 

Copy  of  Red  Book  and  Tockolith  Booklet  will  be  glad- 
ly furnished  upon  request  to  ncareat  distributor  or 

R.I.  W.  Damp  Resisting  Paint  Co. 

(Toch  Bros..  Est.  ItHS) 
202  Mail  Bldg.,  Toronto        Factory:  Oakville,  Ont. 

nistrlbutors  : 
Ulack  Riiiklina  Supply  Co.,  Limited.  Toronto 
Dartncll.  Limited.  Montreal  Western  Paint  Co..  Winnipeg 

Canadian  I'.ciuipmcnt  &  Supply  Co.,  Limited.  Calcaryand  Edmonton 
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Adamantine  Steel 

Hull  Iron  &  Steel  Koundiies 

Air  Compressors 

Can.  Ingersoll-Rand  Co.,  Ltd. 
Smart  Turner  Machine  Company. 

Architects'  Instruments 
Stanley  Company,  W.  F. 

Architectural  Iron  Work 

Aikenhead      Arcliitectuial  Iron 

Works  ^     ,  „ 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclnlyre 
Steel  &  Kadiation  Limited 

Architectural  Terra  Gotta 

Northwestern  Terra  Cotta  Co. 
Toronto  Plate  Glass  Imp'tg  Co. 

Artificial  Marble 
Carreau,  J.  E. 

Ash  Hoists 

GiUis  &  Geoghegan 
Herbert  Morris  Crane    &  Hoist 
Company 

Asphalt 
Asphalt  &  Supply  Company 

Barber  Asphalt  Paving  Co. 

Auto  Accessories 

Can.  Consolidated  Rubber  Co. 

Bathroom  Fittings 

Can.  Consolidated  Rubber  Co. 

Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  Belting  Company 
Goodyear  Tire  &  Rubber  Co. 

Belting  (Conveyor,  Thresher,  etc.) 

Can.  Consolidated  Rubber  Co. 

Blast  Hole  Drills 
Armstrong   Manufacturing  Co. 
Hopkins  &  Co.,  F.  H. 

Blowrers  and  Compressors 

Canadian  Blower  and  Forge  Co. 

Can.  Ingersoll-Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Turbine  Equipment  Company 

Boilers 

Beatty  &  Sons,  M. 

Boving  Company  of  Canada 

Inglis  Company,  John 

Marsh  &  Hentliorn 

McDougall  Caledonian  Iron  Wks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 

Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Don  Valley  Brick  Works 
Hydraulic  Press  Brick  Co. 
Interprovincial  Brick  Co. 
Maloney,  John. 
National   Builders'  Supply  & 

Enamel  Concrete  Brick  Co. 
North-western  Terra  Cotta  Co. 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Buckets 

Beatty  &  Sons,  M. 
Browning  Company 
R.   E.   Cleaton  Company 
Hopkins  &  Co.,  F.  H. 
Lecky  &  CoIIis 

Manitoba  Bridge  &  Iron  Works 
Sudbury  Construction  &  Mach- 
inery Company 

Brick  Machinery  and  Supplies 
Crossley  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth  Howland  Co. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Sarnia  Bridge  Company 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Builders'  Hardware 

Aikenhead  Hardware  Limited 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Brltnell  St  Company 
Interprovincial  Brick  Co. 
Maloney,  John. 

Morrison  &  Co.,  T.  A. 
Smyth  &  Ryan 

Cement  Coating 

Wadswortli  Howland  Co. 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceresit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 
De  Laval  Steam  Turbine  Co. 
E.  Laurie  Company. 
Turbine  Equipment  Company 

Ceresitol 

Ceresit  Waterproofing  Co. 

Chains 

Woodhouse  Chain  Co. 

Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Chimneys  (Reinforced  Concrete) 
Laurie  Company,  E. 
Turbine  Equipment  Company 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 

Concrete   Block  Machines 

London   Concrete  Machinery  Co. 

Concrete  Mixers  and  Aooliances 

Canadian    Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  CoUis 

London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway  Contractors  Supply  Co. 

Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen   Conduit   Co.,  Ltd. 
Ric-wiL   Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 

Eastern  Pipe  Consti.ction  Co. 

Well*  &  Gray 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Browning  Company 
Can.   Fairbanks-Morse  Company. 
Dake  Engine  Company 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  \Vm. 
Lecky  &  CoUis 
Marsh  &  Henthorn 
Morris  Machine  Works 
Montreal  Locomotive  Works 
Railway  Contractors  Supply  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction  i  Mach- 
inery Company 

Contractors'   Flare  Lights 

Sudbury  Construction    4  Mach- 
inery Company 

Conveying  Machinery 
Dull  Company,  Raymond  W. 
(ioodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd ,  B.  F. 

Core  Drills 

Can.   Ingersoll-Rand  C'"  W-td. 

Corrugated  Iron  I 
Can.  H.  W.  Johns-Manvillt  Co. 
Metallic  Roofing  Co. 
Pedlar   People  Limited 
Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  (  >. 

Cranes,  Travelling  and  Locomotive 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Pollard  Mfg.  Company 

Crushed  Stone  and  Granite 
Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 
Smyth  &  Ryan 

Crushers  (Stone  and  Rock) 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Lecky  &  Collis 

London  Concrete  Machinery  Cd. 

Culverts 

Pedlar  People 

Sarnia  Metal  Products  Company 

Damp  Proof  Coating 

Ceresit   Waterproofing  Co. 

Derricks  and  Derrick  Fittings 
Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 
Pollard  Mfg.  Company 

Door  Hangers 

Allith  Mfg.  Company 

Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian   Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Drill  Steel  Sharpeners 

Canadian   Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Co..  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
Sheldons  Limited 


Dump  Carts  and  Wagons 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 

Drying  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Fans 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Chelsea  Elevator  Company 
Roelofson  Elevator  Works 
Turnbull  Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 

Excavators 

Beatty  &  Sons,  M. 
Brown  Hoisting  Machinerv  Co. 
Dull  Company,  Raymond  W 
Hopkins  &  Co..  F.  H. 
Pawling  &  Harinschfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Engines 

Boving  Company  of  Canada 
Canadian  Blower  and  Forge  Co. 
Can.   Fairbanks-Morse  Company. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait  Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 
Pullar,  H.  B. 
Tyrrell,  H.  G. 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filters 

American  Water  Softener  Co. 

Filtration  Plants 
verMehr  Engineering  Co.,  John 

Fire  Brick 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

(Continued  on  page  12) 
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For  Permanent  Lines  : 


CAST  IRON  PIPE 


for 


Water  and  Gas  Supply,  Fire  Protection,  Road  Culverts,  etc. 


30'  Intake,  floated  to  position  before  lowering 


United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Offices  :— BURLINGTON,  NEW  JERSEY 

Sales  Offices  —Philadelphia,    Chicago,    Buffalo,    Portland,  (Ore.,)     New  York,    Chattanooga,  Pittsburgh 

St.  Louis,   San  Francisco 


OUR 

Facilities  for  supplying  any 
quantity  of 

CLEAN  CRUSHED  STONE 

Are  Unexcelled 

SHIPMENTS  -  G.  T.  R.  &  C.  P.  R. 
Team  Delivery  If  Required 

CEMENT 
SAND 

GRANOLITHIC 
TRAP-ROCK 

Rogers  Supply  Co.,  Limited 

28  King  St.  W.,  Toronto 


DUNDAS  QUARRY 

Capacity  4000  Tons  Daily 


MAIN  4155 


CONTRACT    \<Ei  (>R\) 


May 


What's  the 
Time? 


There  would  be  no  argument  on 
this  subject  if  the  "PULSYNETIC" 
Electric  Clocks  were  installed. 

They  are  invariably  correct  be- 
cause they  depend  on  the  unvary- 
ing force  of  gravity. 

Accurate  and  uniform  time  is 
shown  throughout  any  building  in 
which  they  are  installed. 

Easily  fixed,  no  winding  and  no 
skilled  attention  is  required. 

Send  for  Book  No,  5 

which  contains  fullest  information 
about  all  classes  of  Electric  Clocks. 


GENT  &  CO.,  Ltd. 

Leicester,  England 

Particulars  and  prices  may  be  obtained  from 
W.  Ashall,  442  Sherbourne  Street,  Toronto. 


KERR 

Gate  Valves 


and 


Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show^  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 


THEY  COST  LESS 

YOU  SELL 


THEY  SELL  FOR  MORE 
MORE  OF  THEM 


8  X  8  X  24  inch  Granite  Rock  Face  Block 

By  a  new  process,  which  protects  the  facing,  while  the  block  is  being  cast,  we  eliminate  all  traces  of  cement  from  the  face  of  block, 
and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 

These  cuts  show  blocks  just  as 
they  came  from  the  molds;  they  are 
not  treated  with  acid  or  scrubbed 
with  brush,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
by  any  other  system,  at  any  cost, 
that  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
BLOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  the  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 

Cast  Stone  Block  &  Machine  Co.,  Limited    (Zagelmeyer  System) 

298  Howard  Avenue,  WINDSOR,  ONTARIO 


8  X  8  X  2t  inch  Granite  Smooth  Faced  Block 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 
Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:   Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,   Engines,   Filters,   Forgings,  Hydraulic 
Machinery,    Pumpi,   centrifugal   and    reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Witer 

Works  Plants. 


Lachine  Water  Works 
Three  million  sallon*.  eighty  pounds  domestic.  160  lbs.  fira 


\ 
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STEEL  DERRICKS 

Cranes 
Hoists 

Derrick 
Irons 


High  class  steel  derricks  of  large  capacity 
are  our  specialty,  all  sizes  from  5  to  50 
tons. 


Our  Electric  Hoists  are  made  in  small  sizes  for  quick  work. 
Stone  and  Marble  Working  Machinery. 

POLLARD  MFG.  CO. 

LIMITED 


Niagara  Falls,  Canada 


A  TUEC  CLEANED  HOME 


There  is  a  Tuec  Ma- 
chine for  the  vacuum 
cleaning  of  every  class 
of  building. 


TUEC 

Stationary 
Air-Cleaning 
System 


Residence  of  T.  Fussell  Esq.,  Oakmount  Rd.,  Toronto 

TUEC  COMPANY  OF  VANCOUVER  TUEC  COMPANY  OF  WINNIPEG  TUEC  COMPANY  OF  ALBERTA 

-     601  Pender  St.  West,  Vancouver  505  Boyd  Block,  Winnipeg  105  Sixth  Ave.  West,  Calgary 

TUEC  COMPANY  OF  MONTREAL  JAMES  J.  MARTINDALE 

406  New  Birks  BIdg.,  Montreal  B.  O.  T.  Building,  159-61  Richmond  St.  VV.,  Toronto 


May  '>,  1915 
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Hull  Iron  &  Steel  Foundries,  Limited 

Head  Office  and  Works       -       HULL,  QUEBEC 

Manufacturers  of  Steel  Castings 

Chrome,  Manganese  and  Nickel  Steel  Castings 


Annealed  and  Unannealed 


Repair  parts  for  Stone  Crushing  Plants, 
Machinery  and  Cement  Mills  our  specialty. 


Mining 


Machine  Moulded  Gears 

any  size  up  to   i8  feet  in  diameter  made  without 
patterns. 

We  solicit  your  patronage  and  prompt  attention  will  be  given  to  any  orders. 


LONDON  Batch  Mixers 

London  Batch  Mixers  cost  less  because  they  will  run  for 
years  without  repairs,  or  break-downs.  They  produce  more  Con- 
crete, they  make  better  concrete  and  do  it  in  less  time.  These 
features  mean  clear  profits  to  the  Contractor  instead  of  loss. 

Every  Mixer  Sold  Sells  Ten  More.    2000  Now  in  Use. 


Made  in  all  sizes  from  }(  yd.  to        yd.  Batch.    Get  prices  now  before 


LonJon  Batch  Mixer 


starling  on  the  next  job. 


LONDON  BULL  DOG  BATCH  MIXER 


A  Small  Batch  Mixer  for  Small  Contract  Work. 

6  cu.  ft.  Batch,  50  cu.  yds.  per  day.    Can  be  operated  with 

less  men  than  any  other  Mixer.    Pays  for  itself  in  15 

days'   use.      Every  contractor  with  small  jobs 

should  own  a  Bull  Dog  Batch  Mixer.    Send  for 

Catalogue  No.  I  B. 

We  make  23  different  sizes  and  styles  of  Concrete  Mixers  also 
a  full  line  of  Concrete  Machinery  and  Cement  Working  Tools. 


London  Concrete  Machinery  Co.,  Limited, 

Branches  and  Agencies  in  every  large  city  in  Canada. 


Lont'on  Bull  Dog  Batch  Mixer. 


London,  Ont. 


WORLD'S  LXRGEST  MANUFACTURERS  OF  CONCRETE  MACHINERY  AND  CEMENT  WORKING  TOOLS- 
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Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
Ormsby  Company,  A.  13. 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed  Concrete  Steel  Co. 

Floor  Hardener 

Ceresit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 
Stui  tevant  Co.  of  Can.,  Ltd.,  B.  F. 

Furnaces, 

Toronto   Furnace   &  Crematory 
Company 

Fuse  (Safety  Blasting) 
Lecky  &  Collis 

Forges 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Armstrong  Mfg.  Co. 

Gookl,  Shapley  &  Muir  Co. 
Gasoline  Engines 

Armstrong  Mfg.  Company 

Canadian   Fairbanks-Morse  Co. 

Goold,  Sbapley  &  Muir  Co. 

London  Concrete  Macliinery  Co. 
Generators,  Turbine  Driven 

De  Laval  Steam  Turbine  Co. 
Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer   Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Tmp't'g  Co. 
Gravel  Washing  Plants 

Dull  Company,  Raymond  W. 


Hammer  Drills 

Canadian   Ingersoll  Rand  Co. 

High  Pressure  Pipe  Lines 
Boving  Company  of  Canada 
Pittsburgh   Valve,   Foundry  & 
Construction  Company 

Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.,  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

.Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Ingersoll- Rand  Co. 
Gillis  &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
Lecky  &  Collis 

J.ondon   Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert 

Pollard  Mfg.  Company. 
Pawling  &  Harnischfeger. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Co..  F.  H. 
Mar.sh  &  Henthorn,  Limited 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thompson  Pipe  Co. 
Kerr  Engine  Company 

Incinerators 

Ideal   Incinerator  &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 

Insulating  Compounds 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Co.,  F.  H. 

Interior  Finish  and  Doors 

Canada  Office  &  .School  Fur.  Co 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lime 

Dominion  Lime  Company 

Maloney,  John 

Standard  White  Lime  Co. 

Lighting  and  Pumping  Installations 
Can.  H.  W.  Johns-Manville  Co., 
Limited 

Locomotives 

Boving  Company  of  Canada 
Montreal  Locomotive  Works 

Marble  Working  Machinery 
Pollard  Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 
Sarnia  Metal  Products  Co. 


Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Meters,  Water 

McDougall  Caledonian  Iron  Wks 
Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil  Tank  &  Pump  Co. 

Ornamental  Lighting  Poles 
Joyner,  A.  H.  Winter. 

Ornamental  Moulds 

London   Concrete  Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Packing 

Can.  Consolidated  Rubber  Co. 

Paints  and  Varnishes 

Dominion    Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 

Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Company 
Dunn  Wire-Cut-Lug  Brick  Co. 
National  Paving  Brick  Manufac- 
turers' Association 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 
Canadian   Pipe  Co. 
Dominion  Concrete  Co. 
Gartshore-Thomson  Pipe  Co. 
National  Concrete  Mfg.  Co. 
National  Iron  Works 
Pacific  Coast  Pipe  Co. 
United  States  Cast  Irbn  Pipe  Co. 
Vancouver    Wood    Pipe  &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 
(Continued  on  Page  14) 


A  Typical  Installation  in  Montreal- 


The  Guarantee  Building,  Montreal,  (Architect, 
Kenneth  G.  Rea),  is  another  of  the  numerous 
buildings  in  Canada  in  which  is  installed  a  G  & 
G  Telescopic  Hoist  for  the  removal  of  ashes. 


Made 
in 

Canada 


with  compound ^arJl^nd brake  attachment 


Raises  a  maximum  load  of  500  lbs.  at  an  actual 
speed  of  30  feet  per  minute.  It  is  not  only 
speedy,  but  also  clean,  convenient  and  noiseless 
in  operation. 

The  G  &  G  Telescopic  Hoist  is  operated  from 
the  sidewalk.  This  form  of  construction  safe- 
guards the  public  against  falling  into  hatch  and 
jjrotects  operator  from  injury  should  anything 
drop  through  the  hatch.  When  not  in  use  the 
hoist  telescopes  and  no  part  shows  above  street 
level.  Every  hoist  subjected  to  thorough  work- 
ing test  before  shipment. 

Write  to  nearest  agent  for  Booklet  and  Prices. 


iCENNF.TII  OUSCOTTE  ReA.  P.B.I.B.A. 


Koveiiber  33rd,  1914. 


The  9.  A  8.H.  Thoopeon  Co., 
Montreal. 

Ocntlflmpn : 

Referring  to  your  Inquiry, 
I  have  used  the  0.  &  0.  Telesoopio 
Ach  Holet  In  oeveral  Buildings  &nd 
air.  aatufled  with  the  serTloe»  It 
performe. 


Toure  truly. 


GILLIS.  &  GEOGHEGAN,  Sherbrooke,  Que. 


Black  Building  Supply  Co.,  Ltd 

Agonts  for  Ontario 
Toronto 

W.  T.  Grose. 


B.  &  S.  H.  Thompson  &  Co.,  Ltd.  Wm.  N.  O'Neil  Co.,  Ltd. 

Agents  for  Quebec  Agents  (or  British  Coluuihin 

Montreal  Vancouver 
Agents  for  Manitoba,  Saskatchewan,  Alberta,  Winnipeg 


May  5,  1915 
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—  CHAMPION  — 
STREET  SPRINKLERS 

All  steel  tanks,  mounted  upon  steel 
underframing,Jplatform,  spring  gears. 
Springs  tested  for  the  different  capa- 
city tanks  under  which  they  are 
placed.  Choice  of  valves.  Wheels 
made  of  the  best  XXX  oak  rims, 
spokes  of  split  oak  billets,  and  hubs 
of  selected  elm,  with  5/8  in.  thick 
tires.  Three  and  four  inch  wide 
tires  as  desired. 

SEND  FOR  BULLETIN. 

Capacity 
350  Imperial  Gallons. 
500  Imperial  Gallons. 
600  Imperial  Gallons. 
750  Imperial  Gallons. 


A  Full  and  Complete  Line  of  Road,  Street  and  Contractors'  Machinery. 

Write  for  Catalog. 

Manufactured  by 

American  Road  Machine  Company  of  Canada 

Limited 
GODERICH,  ONTARIO 


Macadam  Ro< 

Bids 

mast  he  built 
of  a 

Tough 
Stone 

that 
will  cement 

WE  HAVE  IT 

^^^^^^^^^^^^  jjm^' 

The  Hagersville  Contracting  Company,  Limited 

Hagersville          -  Ont. 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 

Pile  Driving  Machinery 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Co.,  F.  II. 
Lecky  &  Collis 
Marsh  &  Henthorn,  Limited 
\ 

Pipe  Fittings  and  Flanges 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Plaster  Bond 

Ceresit   Waterproofing  Co. 

Plumbing  Supplies 
Mueller  Mfg.  Co..  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

-Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Plate  Glass 

Excelsior  Plate  Glass  Company 

Plug  Drillers 

Canadian    Ingersoll-Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian  Ingersoll-Rand  ('o. 


Power  Engines 

Inglis  Company,  John 

Pressed  Brick 

Interprovincial  Brick  Co. 

Pump  Valves 

Can.  Consolirlated  Rubber  Co. 

Pumps  and  Pumping  Machinery 
Beatty   &  Sons,  M. 
Canadian  Blower  and  Forge  Co. 
Canadian   Fairbanks-Morse  Co. 
Canadian   Ingersoll-Rand  Co. 
Cook,  A.  D. 

De  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.  Co.,  Wni. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Morris  Machine  Works 
Smart-Turner  Machine  Co. 
Turbine  Equipment  Company 

Quarry  Machinery 

Canadian   Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Gartshore,  John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Refrigeration  Machinery 
Keiths  Limited 

Road  Asphalt 

Asphalt  &  Supply  Company 


Reinforcements,  Concrete  &  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  .Steel  Co. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

Exeter  Mfg.  Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Morrison  &  Co.,  T.  A. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Roof  Glazing 

Hope  &  Sons,  Henry 

Roofing  Material 
Bird  &  Son 

liisliopric  Wall  Board  Co. 
Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar  People  Limited 

Rubber  Covered  Rolls 

(  an.  Consolidated  Rubber  Co. 

Rubber  Cement 

Can.  Consolidated  Rubber  Co. 

Rubber  Mats 

Can.  Consolidated  Rubber  Co. 

Sand  and  Gravel 

Rogers  Sui.>[tly  Comi)any 

Sand  Washing  Plants 

Dull  Company,  Raymond  W. 

Safes  and  Vaults 

Can.  Fairbanks-Morse  Company. 
Taylor,  J.  &  J. 

Scales 

Can.   Fairbanks-Morse  Company. 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Company 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
Londoti    Concrete   .Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  &  Collis 

Sheathing  Board 

Bishopric   Wall   Board  Co. 

Shovels  (Steam) 

Browning  Company 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Montreal  Locomotive  Works 

Silo  Moulds 

Londdii   Concrete  Machinery  Co. 

Skylights 

Hope  &  Sons,  Henry 
Pedlar  People  Limited 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
MacKinnon.  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsbureh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co. 
Pittsburgh  Valve,  Foundry  ana 

Construction  Company 
Sheldons  Limited 


The  Premier 
Road 
Dressing 

and 

Binder 


i^TT^LUXPHALTE"  is  a  heavy  road  oil  containing  80%  of  solid  pure  bitumen  com- 
-t^        bined  w\th  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  "FLUXPHALTE"  has  been  placed  on  the  Canadian  market 

"FLUXPH ALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 


MONTREAL 
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ASPHALT 


"A  Lower  Bid 

from  the  Undertaker" 

"Yes,"  said  the  specialist,  as  he  stood 
at  the  bedside  of  the  sick  purchasing 
agent,  "I  can  cure  you." 

"What  will  it  cost  ?"  asked  the  sick 
man,  faintly. 

"Ninety-five  dollars." 

"You'll  have  to  shade  your  price  a 
little,"  replied  the  purchasing  agent, 
"I  have  a  lower  bid  than  that  from  the 
undertaker." 

The  Purchasing  Agent's  Hne 
of  reasoning  in  this  story  is 
responsible  for  a  lot  of  poor 
asphalt  pavements.  You  can 
always  get  a  low  bid  from  the 
undertaker,  but  is  it  the  best 
bid? 

In  the  first  instance  you  can't 
get  the  best  pavement  for  the 
least  money. 

But  in  the  long  run  a  Trini- 
dad Lake  asphalt  pavement 
gives  more  service  for  the 

money  expended  than  any 
other  pavement  gives. 

Ask  for  "Evidence,"  a  record 
of  20-to-3()-year-old  Trinidad 
pavements. 

The  Barber  Asphalt  Paving  Co. 

PHILADELPHIA,  PA. 


A  Vital 
Message 
to  Architects 
and 
Builders 


Heed 
This 
Testimmy 


How  to 
Increase 
the  Capacity 
of  Buildings 


Duluth,  Minn.,  Feb.  20,  1915. 
Ceresit  Waterproofing  Co.,  Chicago 

"Satisfaction  once  generally  brings  re- 
peat order.s,  and  here  Is  one: 

"Wewlsh  you  would  ship  us  Imme- 
diately, 3, 700  lbs.  otC'IOltlOSIT  \Va- 
t.erprooQng  Compound  for  l(i,:t(iO 
sq.  ft.  of  3-ln.  concrcii'  Ihjor  llnisli, 
the  waterproofing  of  whicli  will  be 
mixed  In  a  co.'icreie  mass,  which  we 
intend  to  lay  iu  our  other  buildings. 
"It,  no  doubt,  would  be  Interesting  to  you 
to  know  that  on  the  basement  waterproofed 
last  fall  which  we  moved  Into  the  first  of 
November,  we  have  not  had  a  sign  of  leak- 
age of  any  kind,  and  your  engineers,  no 
doubt,  have  Informed  you  of  the  extraor- 
dinary difficulties  we  had  to  encounter  1l 
waterproofing  the  basement  in  question. 
"From  the  experience  we  have  had  up  to 
date  In  the  use  of  your  material,  we  cer- 
tainly cannot  speak  any  too  highly  of  it." 
Northern  Cold  Storage 

&  WAREHOU.SB  Co. 

A.  M.  McDougall,  Mgr. 

The  Everlasting  Waterproofing 

For  basements,  underground  passages,  coal  pits,  boiler 
pits,  elevator  pits,  conduits,  water  towers,  swimming  pools, 
aqueducts,  dams,  etc. 

CERESIT  is  a  plastic  paste  which  readily  dissolves 
in  the  water  used  to  temper 
the  concrete  or  cement  plas- 
ter, rendering  it  as  imper- 
vious to  water  as  welded 
steel. 

Our  engineers  co-operate 
with  architects  and  engineers 
in  solving  their  waterproof- 
ing problems.  Let  us  assist 
you.    Ask  for  valuable  data. 


W. 


CANADIAN  AGENTS: 

K.  MacDonald,  Company,  To- 


ronto, Ont. 
Walker's,      Limited,  Winnipeg, 
Man. 

E.   G.   Cvtllen,  Vancouver,  B.C. 
W.  B.  Poucher,  Edmonton,  Alta. 
Brown  &  Chapman,  Regina,  Sask. 
Whitlock-Riddell  Company,  Moose 

Jaw,  Sask. 
MacKenzie    &    Thayer,  Limited, 
Saskatoon,  Sask. 


Ceresit  Waterproofing  Company 


983  Westminster 
Building 


Chicago 
111. 


(Added  One  More  Usable  Floor! 

To  This  Building 


Warehouse  huilt  on  lillcd  uroimd,  mostly  sand  ami  gravel,  with  a  boat 
slip  on  both  sides.  ISasement  is  about  three  feet  below  water  level  and  sub- 
ject to  heavy  hydrostatic  pressure  and  was  elTeclivcly  waterproofed  by  using 
CKRESIT  in  top  linish  of-floor  and  in  a  cement  mortar  coating  applied  to 
the  inside  of  the  walls. 

RESL^LT:  .\  i)ermancntly  DUST-DRV  basement  affording  valuable 
space  at  a  small  additional  expenditure. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Sprinkler  Systems 
Keiths  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.  I^td.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  I,td.,  B.  F. 

Steel  Bars 

Bmlin^ton  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 

Steel 

Hopkins  &  Co.,  F.  H. 
Lecky  &  CoUis 

Steel  Pipe 

Factory  Products  Limited 
Page-Hersey  Iron  Tube  &  Lead 
Co.,  Ltd. 

Sound  Deadening 

Can.  H.  W.  Jolins-Manville  Co., 
Ltd. 

Stair  Builders 

McGregor  &  Mclntyre 

Stair  Treads 

Can.  Consolidated  Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metals  Co. 

Stone  Backing 

Ceresit   Waterproofing  Co. 

Stone 

Britnell  &  Company 
Hagersville   Contracting  Co. 
Maloney,  John 
Morrison  &  Co.,  T.  A. 
Queenstown  Quarry  Co. 
Sackville  Freestone  Company 
Smyth  &  Ryan 

Stone  Saws 

Anderson,  Geo. 


Stone  Working  Machinery 
Pollard  Mfg.  Company 

Steel  Sash 

Hope  &  Sons,  Henry 

Structural  Iron  and  Steel 

Burlington  Steel  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Submarine  Drills 
Lecky  &  Collis 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Inglis,  John  _ 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario  Wind  Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Vancouver  Wood  Pipe    &  Tank 

Company 

Tarring  Machinery 

Taroads    Syndicate  Ltd. 

Telescopic  H  jists 

Black  Building  Supply  Co. 
Gillis  &  G-^oghegan 


Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 

Tile  Moulds 

London   Concrete  Machinery  Co. 

Tiling 

Can.  Consolidated  Rubber  Co. 

Tires  (Auto,  Bicycle,  Motor-cycle, 
Carriage) 
Can.  Consolidated  Rubber  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Co. 

Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.  Consolidated  Rubber  Co. 

Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

Turbine  Equipment  Company 

Vacuum  Cleaners 

United  Electric  Company 
Valves 

Canada  Iron  Corporation 

Can.   Fairbanks-Morse  Company. 

Gartsbore-Thomson  Pipe  Co. 

Kerr  Engine  Company 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 
Ventilating  &  Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 
Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 


Wagons 

Deere  Plow  Co.,  John 
Tiffin  Wag9n  Co. 
Watson  Wagon  Co. 

Wall  Board 

Bird  &  Son 

Water  Level  Apparatus 

Gent  &  Company 

Waterproofing 

Can.  II.  W.  Johns-Manville  Co., 

Ltd. 

Ceresit  Waterproofing  Co. 
Trussed  Concrete  Steel  Co. 
Wadsworth  Ilowland  &  Co.,  Inc. 

Waterproofing  Compound 
('eresit   Waterproofing  Co. 

Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Boving  Company  of  Canada 
Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks 

Weather-Wear  Roof  Coating 

Ceresit  Waterproofing  Co. 

Well  Drilling  Machinery 

Armstrong  Manufacturing  Co. 

Wire  Glass 

Pilkington  Bros. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 


Wire  Rope 

Canada  Wire  &  Cable  Co. 
Dominion  Wire  Rope  Co., 


Ltd. 


Turnbull 


Elevators 


Passenger 
Freight 
Hand  Power 
Dumb  Waiters 


The  Turnbull  Elevator 

Mfg.  Company 

TORONTO,  ONT. 
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Presert/es  Roads 
Prei/ents  Dust- 

Made  in  Canada 

Outremont — a  Tarvia  Town 


OUTREMONT, 
a  handsome  and 
exclusive  residential 
section  of  Montreal, 
built  two  of  its  prin- 
cipal avenues  with 
Tarvia  as  a  binder  in 
1912. 

Tarvia  is  a  dense  and 
tough  coal  tar  prod- 
uct. "Tarvia  X",  the 
densest  and  heaviest 
of  the  three  grades 
of  Tarvia,  was  used 
in  Outremont. 

In  hot  fluid  form  it  was 
poured  upon  the  stone 
when  the  road  was 
built  and  hardened  up- 
on coohng-,  thereby  en- 
closing" the  stone  in  a 
tough,  plastic  matrix. 
Being  a  coal  tar  pro- 
duct, Tarvia  is  natur- 
ally waterproof  and 
frost-proof,  and  accord- 


Stuart  Aviiiue,  Outremont,  Quebec, 
built  with  "Tarvia  X"  in  1912. 


ingly  these  tarviated 
surfaces  shed  water  in- 
stantly and. never  form 
mud. 

This  Tarvia-concrete 
withstands  automobile 
traffic  perfectly.  The 
grinding  of  the  wheels 
cannot  loosen  the  stone 
or  create  dust.  The  sur- 
face is  always  clean 
and  firm  and  is,  of 
course,  vastly  more  dur- 
able than  plain  maca- 
dam. 

The  results  of  Outre- 
mont's  experience  with 
tarviated  macadam  are 
amply  stated  in  the 
simple  fact  that  after 
two  years'  experience 
Outremont  now  uses 
Tarvia  almost  exclu- 
sively in  pavement 
work  throughout  the 
town. 

There  are  many  other 
such  "Tarvia  towns"  all 
over  the  Dominion. 


Special  Service  Department. 

This    Company   lias   a   corps   of   trained    engineers   and  If  you  will   write  to   the  nearest  office  regarding  road 

chemists  wlio  have  given  years  of  study  lo  modern  road  problems  and  conditions  in  your  vicinity  the  matter  will 

problems.     The   advice  of   these   iiicn   may   be   had   for  have  prompt  attention, 
the  asking  by  anyone  interested. 


THE   PATERSON    MANUFACTURING    COMPANY,  LIMITED 

MONTREAL  TORONTO  WINNIPEG  VANCOUVER 

THE  CARRITTE-PATERSON  MANUFACTURING  CO.,  LIMITED 


ST.  .JOHN,  N.  B. 


HALIFAX,  N.  S. 


SVDXEY,  N'..l 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Aikenliead  Aicliitectui al  Metal  Works   2 

Aikenliead    Hardware  Company   

Albert  Matnifactiiring  Company  

Allitli   Manufacturing  Company   

American  Road  Machine  Co.  of  Canada  ....  13 

American  Enameled  lirick  &  Tile  Co   ()1 

.\ndorson    &    Co.,    Limited,  (ieorge   

Anglins  Limited  • 

Asjilialt  &  Supply  Company   14 

Ault  &  Wiborg  Company  

Austin  Drainage  &  Excavator  Co  


Barber  Asplialt  Paving  Company    15 

Iteatty  &  Sons,  Limited,  M   68 

Berlin  Mills  Company  

Bishopric   Wall   Hoard  Co   •'>S 

Black  Building  Supply  C«mpany   12 

Bradford  Pressed  Brick  Company   "■'^ 

Britnell  &  Company,  Limited    W 

Browning  Company  

Burlington  Steel  Company    (i9 


Canada  Crushed  Stone  Corporation   

Canada   Iron   Corporation   Limited    7;i 

Canada  Wire  and  Cable  Company   00 

Canada  Wire  &  Iron  Goods  Company    ....  71 

Canadian  Allis-Chalmers  

Canadian   Bridge  Company    77 

Canadian   Blower  and   Forge  Company    ....  78 

Canadian  Consolidated  Rubber  Co   3 

Canadian   Eairbanks-Morse  Co  

Canadian    I  ngersoll-Rand    Company    4 

Canadian  II.  W.  Johns-Manville  Co.,  Ltd.  .. 

Canadian  Office  School  Furniture  Co  

('anadian  Stewart  Company    75 

Cape  &  Company,  Ltd.,  E.  G.  M   7() 

C;ast  Stone  Block  &  Machine  Co   0 

Cement  Gun  Company    24 

Ceresit  Waterproofing  Company   15 

Cllielsea  Elevator  Company   71 

Chicago  Bridge  &  Iron  Works    71 

Cliipman  &  Power   7G 

C  lcaton,  R.  E  

Conduits  Company,  Limited   04 

Cook,  A.  D   59 

Crossley  Machine  Company    74 

Crushed  Stone  Limited   63 

Dake  Engine  Company    64 

Deere  Plow  Company,  John  

De Laval   Steam   Turbine  Company   

Dennis  Wire  &  Iron  Company  

DesMoines  Bridge  &  Iron  Company    77 

Dickson  Bridge  Works   05 

Dietrich,   Limited   7C 

r)ominion  Bridge  Works  

Dcuninion   Concrete   Company    G2 

Dominion  Engineering  &  Inspection  Co.   ...  70 

Dominion  Iron  &  Steel  Company   07 

l)i)niinion   Lime  Company   

Iloniinion  Paint  Works  ...   

Dominion  Sewer  Pipe  Company   20 

Doty  Marine  Engine  &  Boiler  Co   19 

Dull  Company,  Raymond  W   74 

Dunn  Wire  Cut-Lug  Brick  Co  


Electric  Steel  &  Metal  Company   

Estey  Bros.  ...  

E.xetcr   Manufacturing   Company    00 

Factory  Proilucts     20 

Fraser  W  

Gait  Engineering  Company,  John   70 

Gartshore,  John  J                                            .  59 

Gartshore-Thompson   Pipe  &   Furnace  Co...  5M 

Gent  Company   8 

Gillis  &  Geoghegan   12 

Goodwin  Barsby  &  Company  

Goold,  Shapley  &  Muir  Company   (!5 

Itagersville  Contracting  Company   13 

Hamilton  Bridge  Works  Company   73 

Hamilton  Company,   Wm   fil 

Hamilton,  S.  W   70 

Hope  &  Son  of  Canada,   Ltd.,  Ileniy  .... 

Hopkins  &  Company,  F.  11   80 

Hull  Iron  &  Steel  Foundries   11 

Hunt  &  Company,  Robert  W   70 

Hydraulic  Press  Brick  Company  

Ideal  Incinerator  &  Conlracting  Company.. 

Inglis  Company,  John    57 

1  nterprovincial   Brick  C'ompany    79 

lona  Gypsum  Company   07 

Keiths  Limited  

Kerr  Engine  Company,  Limited    8 

Laurie  &  Lamb  

Lea,  R.  S   70 

Lecky  &  Collis   19 

Liglitfoot,    Stanley    76 

London   Concrete   Machinery   Company    ....  11 

Luxfer  Prism  Company   22 

Mac  Lean  Daily  Reports  

MacKinnon  Holmes  &  Company  

Maloney,  John   00 

Manitoba  Bridge  Wnrks  Co  

Maiitime  Bridge  (  MiniMiiy    77 

Marsh  &  Henthorn,  Unntcd   59 

McDougail,  Geo.  K   70 

McDougall   Caledonian   Iron   Works  Co.    ...  9 

McGregor  &  Mclntyre   77 

Metallic  Roofing  Company   05 

Miller  &  Company,  Geo.  M  

Montreal  Locomotive  Works,  l,imited   58 

Morris  Crane  &  Hoist  Co.,  Herbert   

Morrison  &  Company,  T.  A.  -   76 

Mueller  Mfg.  Company,  H  

Municipal  Engineering  Contracting  Co  

National  Iron  Works  Limited                      .  .  64 

Neptune  Meter  Company   65 

Noble,  Clarence  W   70 

Northwestern  Terra  Cotta  Company  

Nova  Scotia  Steel  &  Coal  Co   62 

Ontario  Asphalt  Block  Co.,  Ltd   71 

Ontario  Sewer  Pipe  Company   21 

Ontario  Wind  Engine  &  Pump  Co   20 

Orpen  Conduit  Company   79 

Ormsby  Company,  A.  B   75 

Ottawa  Paint  Works  


I'atiNc  Coast  Pipe  Comjiany  

Page-Hersey  Company   20 

Paterson  Manufacturing  Company   17 

I'awling  &  Harnischfeger  

Pedlar  People   23 

Peerless  Form  (Hamp  Company    79 

Pittsburgh-DesMoines  Steel  Co   77 

Pittsburgh  Valve,  Foundry  &  Construction 

Company   71 

Pollard  Manufacturing  Company   10 

Power  &  Son  

Priestman  Brothers   19 

Pullar  Company,  H.  B   76 


Queenstown   Quarry  Company 


04 


Railway  &  Contractors  Supply  Co   09 

Rcid  &  Brown   76 

Ric-wiL  Underground  Pipe  Covering  Co.  ...  59 

R.   I.  W.  Damp  Resisting  Paint  Co   5 

Unci  of  son  Elevator  Works    (>i 

I<<j,i4frs  Supply  Company   7 

.Sackville  Freestone  Comijany   23 

Slieldons  Limited   5S 

Simplex  Construction  Company  

Smart-Turner  Machine  Company   1 

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co.   61 

Standard  I'nderground  Cable  Co.  of  Canaila  0.'! 

Stanley  &  Company,  W.  F   0^5 

.Stark  Rolling  Mills  Company   61 

Steel  &  Radiation   76 

Stinson-Reeb   Builders'   Siipply   Co   24 

Structural   Steel   Company    61 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F   5 

Sudbury  Construction  Company    59 

Sun  Brick  Company  

Taroads   Syndicate   Limited    70 

Taylor,  J.  &  J  

Tiffin  Wagon  Company  

Toronto  Furnace  &  Crematory  Company    . . 

Toronto  Plate  Glass  Importing  Co  

Trussed  Concrete  Steel  Company   60 

TurnbuU  Elevator  Company   16 

Tuec  Company   10 


United  States  Cast  Iron  Pipe  Company 


Vancouver  Wood  Pipe  &  Tank  Company  ...  (il 
verMehr  Engineering  Co.,  John   73 


Warren  Foundry  &  Machine  Co   75 

Watson  Wagon  Company  

Wayne  Oil  Tank  &  Pump  Co   22 

Woodhouse  Chain  Works   75 

Woodstock  Concrete  Machinery  Company   .  . 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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DOTY    MARINE    ENGINE    &   BOILER    CO.  LTD. 

GODERICH,  ONTARIO  WINNIPEG,  MANITOBA 


DOTY  HOISTS 


All  sizes  and  types  from  the  small 
general  purpose  builder's  hoist 
to  the  large  heavy  machines  used 
for  clamshell  and  grab  excavat- 
ing, bridge  building,  etc. 


Lecky  &  Collis,  Limited,  Napanee,  Ontario 


43  Scott  Street,  TORONTO 


49  Beaver  Hall  Hill,  MONTREAL 


PRIESTMAN 

GRABS  and  CLAMSHELLS 

Are  used  by  27  Governments 
and   many  contractors 
all  over  the  world. 


17  Types  illustrated 
and  200  Sizes  listed 
in    the  Priestman 
Catalogue. 


3  second  hand 
Austin  Cube 
Concrete  Mixers 

For  Sale 

In  stock  in  or  near  Toronto: — 

2— half  yard  street  machines. 

1— ordinary  three  quarter  yard  ma- 
chine mounted  on  trucks. 
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SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
woodandsteelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited        Winnipeg  Calgary 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  >  took  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping- 
Culvert  Pipe 
Inverts 

Tel(!phone(Toronto  Connectioii) 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


Matheson  Joint  Pipe 

(with  National  Coating) 

For  Water  Systems 

Diams.  12"  to  30".  Superiority  over  cast 
iron  pipe  proven.  Costs  less.  Weighs  60  ' 
less.  Handling,  laying,  hauling  costs  reduc- 
ed. No  breakage.  Average  lengths  18  to 
20  feet. 

Write  for  particulars. 

FACTORY  PRODUCrS  LIMITED 

Steel  Department 

TORONTO 
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Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified." 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :   St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Round  Pipe  and  Square  Dealings 


Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all  lines  right  now  and 
ours  has  not  escaped.  Contractors  need  work  and  are 
tendering  closer  to  rock-bottom  than  they  have  for  many 
years.    All  material  has  dwindled  in  price.    So  has  labor. 

You  can  save  2o7o  to  3o7o  of  normal  cost  by  building 
your  sewers  now.    The  extra  or  i7o  that  money  costs 

is  swallowed  up  by  the  saving  on  work. 

— Buy  Now — 

and  keep  the  wheels  of  progress  turning. 

Ask  for  particulars  of  this  new  idea. 

The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONT. 


Write   or  wire  for  latest  discounts  on 
sizes  4  in.  to  24  in. 

"MIIVIICO"  SEGMENT  BLOCK 

For  Sewere  over  24  inches 
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Galvanized 
Steel  Tanks 


Reservoir  Tanks 
Water  Tanks 
Dipping  Tanks 
Toat  Pans 
Oil  Storage 
Tank  and 
Measuring  Pumps 


Prices  quoted  promptly  on  heavy  gal- 
vanized steel  tanks  for  every  purpose. 

Wayne  Measuring  Systems  for  handling 
your  gasoline  and  oils  will  save  you 
money. 

Wayne  Oil  Tank  &  Pump  Co, 

Limited 

Woodstock,  Ont. 


THE  RELIABLE 
DOOR  HANGER 


IS  A  MOST  SATISFACTORY  HANGER 

Round  Track  —Easiest  surface  for  sliding. 
Adjustable  Supports— Strongest  principle  for 

supporting. 
Rigid  Frame— The  most  satisfactory. 

Three  Sizes  Track  Three  Sizes  Hangers 

Largest  used  in  our  Fire  Dooi  Fixtures  which  are 
Labeled  by  Fire  Underwriters. 

ALLITH  MFG.  CO.,  LIMITED 

HAMILTON 


Prisms  May  Come  and 
Prisms  May  Go 
But  Luxfer  Stays  on  Forever 

WHEN  the  Luxfer  Prism  was  first  manufactured  some 
17  years  ago  it  had  many  imitators  and  a  few  com- 
petitors. They  have  all  died  off  and  "Luxfer"  is 
still  the  one  best  prism  to  solve  daylighting  problems  for 
factories,  stores,  warehouses  and  offices. 


Specify  "Luxfer"  the  first  and  best  prism  and  you  will  ge 
the  daylight  you  are  after. 

LUXFER    PRISM    COMPANY,  LIMITED 

100  King  Street  West,  Toronto,  Ont. 
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UP-TO-DATE  BUILDING  CONSTRUCTION 

is  simplified  if  you  specify  the  best  known  medium  on  the  market  for  binding  cement  and  plaster  to  flat  surfaces. 

PEDLAR'S  e^x^pYn^d^d  metal  LATH 

Supplied  painted  or  galvanized,  and  made  in  our  own  shops  from  highest  grade  special  unpickled  sheet  metal. 
Fire  cannot  burn  through  joists.  Vermin  cannot  destroy  it.  Will  not  warp  or  twist,  and  cannot  break  the  plaster. 
PEDLAR'S  "PERFECT"  LATH  means  longer  life,  fire  protection,  warmer  houses  in  winter  and  cooler  m 
summer. 

Specify  with  our  "Perfect"  Latli  Pedlar's  Steel  Corner  Beads— rigid  and  straight Pedlar's 
"Perfect"  Steel  Wall  Plugs,  the  best  nailing  base  for  brick  walls. 

Write  Branch  nearest  you  for  LATH  BOOKLET  No-  "C.R." 


THE  PEDLAR  PEOPLE,  Limited 


Made  in  Canada 
by 

Executive  Offices  and  Factories:  OSHAWA,  ONT. 

Branches:         Montreal  Ottawa         Toronto         London  Winnipeg 


Established 
1861 
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Built   of  Sackville  Freestone 


Block  Stone 
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■< 
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V  1 
-V51 


Dimensions 
Random 


Head  Sills 

Shoddy 
Stone  Sawing 


Write  us  for 
Quotations 


Provincial  Parliament  Buildings,  Toronto,  North  Entirance 


"QUARRIED  IN  CANADA" 
SACKVILLE  FREESTONE  CO.,  LIMITED,  Sackville,  N.  B. 
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MEDUSA 

A  Permanent 
and  Complete 
Waterproofing 

■  The  original  dry  white  powder  waterproofing, 
superior  to  liquids,  pastes  and  other  powders. 

MEDUSA  is  insoluble  and  unaffected  by  water 
even  after  years  of  contact. 

MEDUSA  is  specified  by  prominent  Architects 
and  Engineers  and  has  been  used  on  many  of  the 
largest  buildings  in  Canada 

Write  for  literature,  free  samples  and  prices. 

Stinson-Reeb  Builders'  Supply  Co,,  Limited 

9th  Floor,  Read  Bldg.,  45  St.  Alexander  St.,  MONTREAL,  QUE. 


^ENT-^^  Waterproofed  This 

Reservoir 


280  ft.  long  on  top;  16  ins.  thick  at  bottom;  10  ins.  thick  at  top;  27  ft.  deep. 

Cement  Gun  Company,  Inc. 


One- quarter  inch  of  "Gunite" 
waterproofed  this  leaky  con- 
crete reservoir  under  a  head 
of  26>^  feet. 

After  the  dividing  partition  was 
coated  ]^  inch  with  "Gunite" 
half  the  reservoir  was  filled  to 
a  depth  of  26/3  feet  and  kept 
filled  for  five  days.  During  all 
this  time  the  surface  of  the  wall 
on  the  unfilled  half  showed  no 
signs  of  dampness,  indicatmg 
that  the  cement  plaster  (Gunite) 
was  absolutely  watertight. 

Write  for  bulletins  of  the 
"Cement  Gun"  and  its  work. 

New  York 
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The  Gost-pIus-a-Fixed   Sum  Method  as  a 
Substitute  for  Gontract  Work 

THE  award  of  contracts  on  the  "cost-plus-a-fixed 
sum"  basis,  which  is  the  subject  of  a  recent 
communication,  has  certain  phases  which  are 
worthy  of  comment.  The  advocates  of  tliis 
method  contend  that  the  "lowest  price"  is  not  often 
the  best  price,  and  that  .it  does  not  represent  the  value 
that  it  has  on  paper.  There  may  be  an  element  of 
truth  in  this  arg-ument,  but  the  contentions  adduced 
further  savour  of  the  Utopian:  it  is  urged,  with  some 
reason,  that  the  present  system  of  competition  among 
contractors  is  not  wholly  advantageous  to  the  owner, 
vvliile  it  is  often  ruinous  to  the  contractor;  but  there 
are  defects  in  every  human  system,  and  it  is  difficult 
to  see  how  the  main  end — that  of  competition — is  to 
l)e  served  by  the  "cost-plus-a-fixed-sum"  method. 

The  communication  to  which  we  '  have  referred 
comes  from  Mr.  H.  Sayward,  Secretary  of  the  Master 
Builders'  Association,  of  Boston,  who  tells  us  that 
"competition  under  'cost-plus-a-fixed-sum'  is  competi- 
tion 'before  the  fact' — that  is,  before  the  owner  comes 
forward  with  his  proposition  to  build."   This  is  a  pecu- 


An  Appreciation  from  Holland 

Rotterdam,  April  19,  1915. 
Editor  Contract  Record: 

The  Empire  Number  of  The  Contract  Rec- 
ord and  Engineering  Review  is  a  most  valuable 
publication,  and  will  be  very  useful  as  a  book  of 
reference.  I  have  read  many  of  the  contributions 
with  great  interest— notably  those  by  the  Hon- 
ourable the  Minister  of  Trade  and  Commerce 
and  by  the  Commissioner  of  Commerce. 

Yours  faithfully, 

J.  T.  Lithgow, 
Canadian  Trade  Commissioner. 




har  statement,  and  it  is  none  the  more  lucid  by  virtue 
of  its  association  with  a  legal  quibble.  Can  any  one 
imagine  competition  after  the  fact?  In  explanation, 
Mr.  Sayward  proposes  that  builders  should  "demon- 
strate" to  the  prospective  owner  what  they  have  ac- 
complished in  the  past  in  the  way  of  economical, 
speedy  and  effective  work.  "In  this  way,"  he  says, 
"there  will  be  a  very  real  competition,  in  which  build- 
ers will  vie  with  one  another  for  the  favour  of  own- 
ers who  are  to  build  in  "the  future.  Likewise  there  will 
be  a  notable  cutting  of  costs  to  the  owner — and  it  will 
be  a  cost  that  will  stay  cut.  because  there  will  be  no 
temptation  to  'skin  the  job'  in  order  to  avoid  loss  on 
the  contract." 

To  c)ur  mind  this  argument  is  absolutely  unsound, 
and  it  is  astonishing  to  find  it  advanced  by'those  who 
lay  claim  to  speak  with  authority  on  contracting  mat- 
ters. What  Mr.  Sayward  advocates  is  a  sort  of  com- 
I'etition  of  reputations,  without  the  consideration  of 
dollars  and  cents — a  hopeless  proposition.  Reputa- 
tion is  a  common  factor  in  both  cases,  so  that  under 
the  "cost-plus-a-fi.xed-sum"  system  building  contracts 
are  removed  from  the  active  area  of  competition,  and 
tiie  field  is  thrown  open  to  untold  malpractice  on  the 
I)art  of  the  architect — and  it  is  quite  as  necessary  to 
keep  a  close  eye  upon  the  architect  as  upon  the  con- 
tractor.   Collusion  between  architects  and  contractors 
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has  been  an  endless  source  of  trouble  in  the  building 
business. 

We  are  told  of  a  contractor  who  ef¥ected  a  saving 
of  seven  cents  in  cost  per  cubic  foot  of  brick  laid  by 
improved  methods  of  transporting  the  material  to  the 
stagings.  This  may  have  been  done — we  should  like  to 
know  how — but  it  is  hard  to  accept  the  statement  that 
such  a  reduction  of  cost  "would  seem  to  be  particularly 
a  development  of  the  'cost-plus-a-fixed-sum'  method." 
Surely  there  is  far  greater  incentive  to  such  economies 
in  ordinary  competitive  work,  where  the  contract  price 
is  a  fixed  quantity. 

Whenever  anybody  comes  forward  with  a  departure 
from  established  rule  he  makes  a  mistake  in  trying  to 
build  up  the  new  .system  by  pulling  down  the  old.  It 
is  no  special  recommendation  for  tlie  "cost-plus-a- 
tixed-sum"  method  that  under  the  contract  system  "a 
careless,  indolent  or  unscrupulous  contractor  is  open  to 
the  temptation  to  save  himself  or  add  to  his  profits  by 
skimi)ing  work  and  materials,  by  'skinning'  sub-con- 


tracts, or  by  other  such  practices,  rather  than  by  cut- 
ting the  cost  through  improved  methods."  Such  state- 
ments build  up  a  wall  of  i)rejudice  which  makes  it  im- 
possible to  discern  virtue  in  the  alternative  proposition 
— though  it  may  have  some. 

The  very  foundation  of  contract  work  is  reputa- 
tion. In  these  days  of  keen  competition,  especially, 
one  might  paraphrase  the  old  saying  into  "Give  a  con- 
tractor a  l)ad  name,  and  hang  him."  A  man  with  a 
building  proposition  to  put  through  would  be  addle- 
])ated  indeed  were  he  not  to  give  the  greatest  consider- 
ation to  the  reputation  of  the 'men  he  emj)loyed — first 
and  foremost  the  architect,  and  then  the  contractors, — 
the  select  few  upon  whom  one  can  always  rely  for  an 
honest  job,  put  through  on  a  scientific  basis  of  economy 
and  efficiency. 

Rogues,  like  the  poor,  we  shall  always  have  with 
us  ;  but  we  can  see  their  number  multiplied  by  the  sub- 
stitution of  the  "cost-])lus-a-fixed-sum"  method  for  the 
contract  system. 


Concerning  Annual  and  Other  Reports 


IT  is  common  knowledge  that  in  an  architectural 
competition  to  be  judged  by  laymen  an  attractive, 
easily  understood  picture  usually  wins  over  a 
plain,  uninteresting  drawing,  despite  the  fact  that 
the  latter  may  present  much  the  better  design,  com- 
ments The  Engineering  Record.  Engineering  works 
frequently  do  not  lend  themselves  to  pictures  made 
by  either  pencil  or  camera.  Consequently,  word  pic- 
tures become  the  more  important.  Whether  describ- 
ing work  done  or  to  be  done,  whether  annual  or  spe- 
cial, that  report  will  be  most  successful  in  winning- 
approval  which  first  arrests  attention,  then  holds  in- 
terest by  a  sequential,  live  and  logical  development 
of  the  subject,  and  finally  leaves  in  the  reader's  mind 
a  clean-cut,  comprehensive  idea  of  the  project,  with 
the  most  important  elements  standing  out  in  relief, 
in  proper  relationship. 

Successful  report  writing  demands  an  imagination 
which  can  work  from  the  viewpoints  of  the  probable 
readers,  and  which,  therefore,  can  perceive  the  features 
which  will  interest  them,  and  conceive  ways  for  put- 
ting life  into  the  "deadly  uninteresting."  To  this  end 
a  rich  vocabulary,  precise  diction,  intelligent  discrim- 
ination in  the  use  of  words,  and  skill  in  arrangement 
of  chapters,  paragraphs  and  sentences,  all  contribute. 
Native  deficiencies  in  these  directions  can  largely  be 
made  up  by  painstaking  work.  Too  frequently  unim- 
portant ideas  or  words  are  carelessly  allowed  to  fall 
into  prominent  positions.  Involved  and  incoherent 
sentences  and  tedious  sameness  of  expression  destroy 
interest.  Poor  English  is  an  unfit  vehicle  for  pre- 
senting good  engineering. 

Illustrations  have  much  to  do  with  the  success  of 
some  reports.  If  photographs,  they  should  be  good 
pictures  as  well  as  making  plain  the  subject  to  be 
brought  to  the  readers'  attention.  Titles,  while  con- 
cise, should  be  sufficiently  complete  to  bring  out  the 
full  value  of  the  picture.  In  some  cases  explanatory 
matter  beneath  the  title  is  desirable.  These  sug- 
gestions will  apply  also  to  maps  and  other  drawings. 
In  drawings  common  faults  are  overcrowding — seek- 
ing to  show  so  much  detail  that  after  reduction  clear- 
ness is  lost — lack  of  relief  by  failure  to  use  lines  of  dif- 
ferent weights  to  give  prominence  to  the  main  features 


and  subordinate  the  minor,  and  lettering  so  small  that 
after  reduction  it  is  illegible,  or,  at  best,  discouraging 
to  most  eyes.  Each  illustration,  if  practicable,  should 
be  placed  near  the  text  to  which  it  is  related. 

Typography,  also,  is  important.  A  clean,  easily 
read  text  often  may  be  displayed  to  advantage  by  suit- 
ably balanced  chapter,  page  an.d  paragraph  headings. 
Such  headings,  if  skilfully  used,  are  valuable  aids  in 
catching  attention  and  in  finding  information  sought. 
Titles  of  tables  should  be  complete  and  accurate,  and 
column  headings,  while  brief  and  even  abbreviated, 
should  not  leave  the  reader  in  doubt. 

But  annual  reports  are  not  written  and  printed  sole- 
ly for  the  outsider.  Not  infrequently  they  are  the 
most  surely  permanent  record  and  the  most  conveni- 
ent reference  book  for  use  in  the  further  conduct  of 
the  work.  These  uses  should  be  kept  in  mind  in  their 
preparation,  but  the  annual  report  should  not  be  bur- 
dened with  matter  which  rightfully  belongs  in  a  manu- 
al of  instructions  for  employees.  Details,  too,  belong 
in  appendices,  not  in  the  main  report,  while  tabular 
matter  relating  to  routine  matters  should  remain  in 
the  record  books  of  the  department. 

Primary  facts  are  all  too  commonly  left  unstated. 
A  report  writer  having  progressed  far  into  the  details 
of  the  work  sometimes  loses  his  perspective  and  for- 
gets that  information  which  long  ago  became  part  of 
the  subconscious  groundwork  of  all  his  thinking  has 
not  yet  been  imparted  to  his  reader,  yet  is  fundamental 
to  a  correct  understanding  of  the  more  detailed  state- 
ments. 

Once  in  a  while  a  report  has  to  be  searched  for  its 
tlate,  which  ought  to  be  in  a  conspicuous  place,  and 
occasionally  the  outside  of  the  bound  book  does  not 
display  conveniently  the  name  of  the  community  or 
department.  A  serial  number  placed  on  the  back  is 
often  useful  for  reference.  A  distinctive,  pleasing  color 
for  the  cover  is  worthy  of  consideration.  More  fre- 
(|uent  use  of  good  colors  would  break  the  monotony  of 
dull,  funereal  black  which  dominates  some  libraries  of 
engineering  books.  Enough  has  been  written  in  the 
past  about  standard  size  to  warrant  silence  here  on 
that  detail  of  the  subject. 

Some  of  the  suggestions  which  are  pertinent  for  a 
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large  city  or  department  do  not,  of  course,  fit  a  small 
town  ,but  in  any  case  a  report  should  be  suitable  for 
its  purpose  and  its  readers,  and  should  do  justice  to 
the  work  to  which  it  relates.  If  the  purpose  be  clearly 
borne  in  mind  and  precedent  disregarded  the  improve- 
ment would  be  immediate.  Such  improvement  is  earn- 
estly to  be  desired  to  the  end  that  the  public  at  large 
may  be  more  interested  than  in  the  past  in  the  works 
for  which  it  is  called  upon  to  pay. 


War  Contracts  Increasing 

MANY  of  the  smaller  industrial  plants  are  profit- 
ing b)'  the  War.  For  example,  we  hear  that 
the  Fisher  Motor  Company,  of  Orillia,  have 
a  contract  which  means  turning"  out  six  hun- 
dred 3-inch  .shells  a  day  for  several  months.  Their  fac- 
tory is  now  running  twenty-four  hours  a  day.  Then 
from  Seaforth,  Ont.,  we  hear  that  the  Bell  Engine 
Works  are  running  night  and  day  on  orders  for  shells, 
and  that  they  are  making  enterprising  arrangements  in 
regard  to  staff  and  equipment  so  as  to  be  able  to  exe- 
cute additional  contracts  which  they  have  received. 

Ontario  has  had  a  generous  share  of  war  orders, 
but,  as  a  matter  of  fact,  the  contracts  are  distributed 
pretty  evenly.  From  a  New  Glasgow,  N.S.,  communi- 
cation we  learn  that  the  Nova  Scotia  Steel  and  Coal 
Company,  the  Eastern  Car  Company,  the  Canada  Tool 
and  Specialty  Company,  the  Eastern  Steel  Company, 
and  the  Maritime  Bridge  Company  all  have  large  con- 
tracts. 

The  Ross  Rifle  Company  are  said  to  be  making  five 
hundred  rifles  a  day,  and  paying  a  wage  bill  of  $25,000 
a  week. 

The  war  has  its  compensating  features. 


Sam  Hughes  Speaks 

LAST  week,  in  the  Elouse  of  Commons,  the  Minis- 
ter of  Militia  for  once  made  a  statement  worthy 
of  note.  This  was  that  arrangements  were 
now  being  made  whereby  Canada  would  re- 
fine her  own  copper,  purify  her  own  zinc,  and  manu- 
facture her  own  brass  for  war  munitions.  In  this 
connection  it  is  of  interest  to  report  that  an  investiga- 
tion which  has  an  important  bearing  on  the  manufac- 
ture of  shells  has  just  been  concluded  by  Dr.  Alfred 
Stansfield,  Professor  of  Metallurgy  at  McGill  Univer- 
sity, Hon.  Col.  David  Carnegie,  of  the  Shell  Commit- 
tee in  Canada,  and  Dr.  A.  W.  G.  Wilson,  of  the  Mines 
Branch,  Ottawa.  These  gentlemen  have  just  returned 
from  a  three  weeks'  tour  of  Western  Canada,  where  an 
investigation  was  conducted  with  a  view  to  establish- 
ing a  copper  refinery  and  zinc  reduction  works.  At 
present  all  the  copper  mined  in  Canada  has  to  be  sent 
to  the  United  States  to  be  refined,  and  the  same  thing 
applies  to  the  zinc  ores.  If  the  refining  and  smelting 
can  be  done  within  the  Dominion  it  will  be  a  great 
achievement  for  Canada,  not  only  from  the  military 
standpoint,  but  commercially. 


A  good  report  is  to  hand  from  Mr.  M.  H.  MacLeod, 
General  Manager  of  the  Canadian  Northern  Railway, 
who  has  just  returned  from  a  trij)  through  western 
Canada.  Mr.  MacLeod  is  particularh-  im]ircsscd  with 
the  favourable  outlook.  I  I  lellx  that  llic  cv>>\)  pros- 
pects are  excellent,  and  thai  there  is  a  much  larger 
acreage  under  seed.  I  li-^  iiw  ii  cumpany  has  made  plans 
for  carrying  out  extensive  construction  this  season. 
All  the  details  have  not  yet  been  completed,  and  a  de- 


finite announcement  will  be  made  shortly.  A  large 
number  of  men  are  to  be  put  at  work  on  the  main  line 
in  the  West. 


Berlin's  Offence 

MUNICIPAL  councils  throughout  Ontario 
should  take  an  awful  warning  from  the  ex- 
perience of  the  city  of  Berlin,  whose  City 
Council  have  received  an  ultimatum  from 
Dr.  McCullough,  Chief  Inspector  of  the  Provincial 
Board  of  Flealth,  giving  them  until  November  10  to 
install  an  efficient  sewage  disposal  system.  Some 
years  ago  the  civic  authorities  there  put  in  a  sewage 
disposal  plant,  but  they  neglected  to  provide  for  the 
increasing  amount  of  sewage  created  by  numerous 
large  industries  and  'the  growth  of  the  city — with  the 
result  that  the  filtration  beds  have  been  overworked, 
and  raw  sewage  has  been  entering  the  creeks  and 
streams.  The  plant  was  designed  for  a  capacity  of 
650,000  gallons,  and  the  present  flow  is  estimated  ai 
2,000,000  gallons.  Since  1906  the  only  additions  to  the 
plant  have  been  three  acres  of  sewage  beds,  increasing 
the  previous  capacity  by  about  125,000  gallons. 

Such  a  state  of  affairs  reflects  little  short  .of 
criminal  negligence,  and  it  is  to  be  hoped  that  the 
provincial  authorities  will  make  an  example  of  the 
town  with  the  German  name,  and  see  that  the  law 
is  not  being  transgressed  similarly  by  other  muni- 
cipalities. 

*      *  * 

By  the  way,  one  would  hardly  expect  a  town  with 
such  a  name  as  Berlin  to  have  an  efficient  sewage  dis- 
posal system.  It  is  a  matter  for  astonishment  that 
the  authorities  do  not  change  the  name  of  the  place. 
"What's  in  a  name?"  the  Immortal  Bard  says;  and  at 
a  time  when  every  English-speaking  community  is 
giving  its  best  blood  for  the  preservation  of  British 
ideals  we  reply,  "A  great  deal,  when  it  reminds  us  of 
anything  German."  We  have  the  example  of  Russia: 
there  is  no  longer  a  St.  Petersburg;  it  is  now  Petro- 
grad.  Why  should  Canada  tolerate  a  Berlin  and  a 
Prussia,  a  Dresden  and  a  Breslau,  a  Bismark  and  a 
Holbein,  a  Plolstein,  a  Heidelburg,  and  a  dozen  others 
of  the  same  ilk?  We  are  quite  ready  to  absorb  good 
German  citizens,  but  it  is  infamous  for  Canadian  towns 
to  bear  German  names.  This  is  a  matter  more  for  the 
daily  press  than  for  the  technical  press,  but  just  the 
same  it  is  a  matter  for  every  right-minded  citizen  with 
a  British  backbone  in  him. 


Wanted— Reliable  Cost  Data 

NOTHING  is  sought  more  keenly  by  technical 
papers  than  costs  first,  costs  second  and  costs 
last.    But  few  engineers  are  willing  to  make 
public  this  information   in   detail,  and  still 
fewer  executives  will  sanction  such   a   course   by  a 
l)road-minded  subordinate. 

A  stock  objection  raised  by  the  operator,  when  costs 
are  requested,  is  that  such  figures  would  be  of  no  use 
as  a  guide  to  others.  And  then  our  old  bugaboo,  "local 
conditions,"  is  trotted  forth  with  all  impressiveness  of 
the  stuft'cd  lion  in  a  Christmas  pantomime.  Of  course, 
it  is  not  pretended  that  figures  are  everything.  In  fact, 
figures  offer  only  a  starting  point ;  but  a  starting  point 
we  must  have. 

The  objection  to  giving  out  costs  has  lost  nuich  of 
its  force  in  view  of  the  detailed  accounting  data  that 
must  now  be  filed  with  public  utility  commissions. 
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Many  of  these  data  arc  available  to  anyone  who  cares 
to  copy  them  ;  hut  unless  the  corporation  is  willing  to 
aid  in  their  interpretation,  the  most  misleading  con- 
clusions may  be  drawn,  for  in  the  broadest  sense  the 
word  "costs"  must  be  understood  to  iaiclude  an  ex- 
planation of  accounting  practices  and  engineering 
standards. 

Ai^ropos  of  misinterpreted  figures,  a  certain  engi- 
neer ])rotested  quite  vehemently  at  a  published  com- 
parison with  his  costs  as  taken  from  a  Government 
publication.  Yet  a  few  months  before  the  same  engi- 
neer refused  to  permit  the  publication  of  a  descriptive 
article,  with  costs,  that  would  have  placed  the  prac- 
tices of  his  company  in  a  more  desirable  light. 

In  short,  engineers  and  executives  should  gi\'e  up 


the  idea  that  they  lay  themselves  open  to  attach  when 
they  permit  costs  to  be  published.  The  unmislak- 
able  trend  of  the  times  is  toward  publicity;  and  as 
with  liberty,  the  evils  of  publicity  are  curable  by  still 
more  publicity. 


It  is  i)lcasing  to  learn  that  an  early  start  is  to  be 
made  on  the  summer's  work  of  road  building  in  New 
Ontario,  for  which  the  Provincial  Government  has  pro- 
vided $615,000.  Of  this  sum,  $90,000  will  be  spent 
on  the  highway  along  the  T.  &  N.  ().,  $75,000  on  a 
road  along  the  Transcontinental,  and  $50,000  on  a  trunk 
road  from  Sturgeon  Falls  to  Sudbury.  The  rest  of  the 
grant  will  be  apportioned  among  the  other  districts  of 
New  Ontario. 


The  Construction  of  the  Mount  Royal  Tunnel 
for  the  Canadian  Northern  Railway 


Specially  contributed  by  J.  L.  Busfield,  B.Sc* 


CONSIDERABLE  progress  has  been  made  in 
the  various  stages  of  the  construction  of  the 
Mount  Royal  Tunnel  for  the  Canadian  North- 
ern Railway,  and  some  portions  of  the  work 
have  been  practically  completed.  The  undercrossing 
of  the  Canadian  Pacific  Railway  at  the  west  portal  is 
complete  with  the  exception  of  certain  final  touches, 
part  of  the  tunnel  lining  has  been  built  in  open  cut, 
and  only  a  small  percentage  of  rock  remains  to  be 
excavated. 

C.  P.  R.  Undercrossing 

At  the  west  portal  of  the  tunnel  the  Canadian 
Northern  tracks  pass  under  the  Canadian  Pacific  Rail- 
way with  a  difference  in  elevation  of  twenty-five  feet, 
and  immediately  east  of  this  crossing  the  Canadian 
Northern  Railway  "Portal"  station  has  been  built. 
The  platforms  of  this  station  extend  below  the  Can- 
adian Pacific  Railway,  so  that  in  designing  the  under- 
crossing  provision  had  to  be  made  for  two  tracks  and 
two  platforms.  The  traffic  on  the  Canadian  Pacific 
tracks  being  comparatively  heavy,  special  attention 
was  paid  to  making  the  design  of  such  a  nature  that 

*  As.siRtant  Engineer  Montreal  Tunnel  and  Terminal  Consli  uctir  n. 


an  absolute  minimum  of  interference  would  be  made 
with  the  Canadian  Pacific  Railway  trains  during  the 
various  stages  of  construction,  and  this  was  obtained 
by  adopting  the  section  shown  in  Fig.  1,  which  con- 
sists of  four  spans  covered  with  flat  reinforced  con- 
crete slabs. 

Design 

Between  the  two  tracks  (15  ft.  6  ins.  c.  to  c.)  is  a 
centre  wall,  acting  as  a  support  for  the  main  roof 
slabs.  This  wall  is  18  inches  thick,  and  is  reinforced 
in  each  face  with  vertical  bars  %  in.  scjuare  and  12 
ins.  c.  to  c,  and  with  horizontal  bars  }i  in.  square 
and  2  ft.  c.  to  c.  The  base  of  the  wall  spreads  out  into 
the  footing,  which  is  founded  on  rock,  and  contains 
the  electric  ducts  and  conduits.    (See  Fig.  1). 

The  space  on  either  side  of  the  centre  wall  is  di- 
vided into  two  spans,  respectively  6  ft.  9  ins.  and  13  ft. 
6  ins.  clear,  by  a  longitudinal  reinforced  concrete  girder 
su])ported  on  columns  situated  on  the  platforms,  spaced 
10  ft.  ills.  c.  to  c.  The  girders  spanning  the  col- 
umns are  4  ft.  deep  and  2  ft.  wide,  and  are  heavily 
reinforced.  The  roof  slabs  spanning  from  the  centre 
wall  to  the  girder  are  15  ft.  7  ins.  long,  2  ft.  3  ins. 
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Fig.  1— Section  at  C.  P.  R.  crossing,  with  reinforced  roof  slabs. 
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Fig.  2— View  of  C.  P.  R.  crossing,  with  roof  slabs  in  place. 

deep,  and  4  ft.  wide,  and  are  heavily  reinforced.  These 
slabs  weigh  about  ten  tons  each,  and  are  provided 
with  stirrups  of  1-in.  square  bars  set  in  slots  for  handl- 
ing- purposes.  A  slab  15  ins.  thick  is  used  to  span 
from  the  girders  to  the  side  walls,  and  is  10  ft.  4^4 
ins.  long  and  8  ft.  2  ins.  wide,  and  weighs  approxi- 
mately eight  tons. 

The  side  walls,  platforms  and  foundations  are  all 
adequately  reinforced  with  Y^-'m.  square  bars.  Joints 
are  provided  in  the  footing  course  so  that  the  centre 
walls  and  columns  are  brought  to  their  foundation  in- 
dependently of  the  tracks. 

It  will  be  noticed  that  a  departure  has  been  made 
from  the  standard  Canadian  practice  in  providing  high 
platforms,  level  with  the  car  floors.  As  the  traffic  at 
this  point  will  be  almost  entirely  local,  and  will  be 
handled  largely  by  the  multiple  unit  cars,  the  time 
taken  in  loading  and  unloading  the  trains  will  be  re- 
duced to  a  minimum,  and  the  inconvenience  caused 
passengers  by  their  having  to  climb  down  car  steps 
will  be  eliminated. 

Construction 

As  the  excavation  for  the  undercrossing  proceeded 
piles  were  driven,  and  the  Canadian  Pacific  Railway 
tracks  were  supported  on  falsework  consisting  of  tim- 
bers and  steel  girders.  When  the  necessary  foundation 
had  been  prepared  the  concrete  footings  were  poured, 
and  the  work  carried  on  in  stages  until  the  centre  wall, 
girders,  and  side  walls  had  reached  the  level  of  the 
under  side  of  the  slabs.  The  tops  were  all  levelled 
off  preparatory  to  receiving  the  roof  slabs,  which 
were  being  made  in  the  yard  and  allowed  to  set  and 
season.  The  side  walls  were  provided  with  expan- 
sion joints  consisting  of  three-ply  waterproofing  fab- 


Fig.  3— Tunnel  section  as  built  in  open  cut. 


ric  about  18  ins.  wide.  This  was  made  up  of  t\vo-i)ly 
roofing  felt,  with  one-ply  burlap  on  top,  all  \A\q.s  sat- 
urated and  mopped  down  with  coal  tar  pitch.  The 
rear  surfaces  of  the  side  walls  were  mopped  over  with 
two  coats  of  coal  tar  pitch.  In  Fig.  2  is  shown  a  view 
of  the  crossing  with  the  roof  slabs  in  place.  The  flume 
in  the  top  foreground  carries  the  Canadian  Pacific 
Railway  water  across  the  excavation. 

Although  there  are  only  three  tracks  on  the  Can- 
adian Pacific  Railway  at  this  point,  the  undercrossing 
has  been  built  to  accommodate  the  ultimate  capacity 
of  the  right-of-way,  so  that  the  walls  and  girders  pro- 
jected to  a  considerable  extent  outside  the  limits  of 
the  existing  tracks.  This  enabled  the  roof  slabs  to  be 
set  in  place  with  very  little  disturbance  to  the  trains 
on  the  main  line  tracks,  as  the  slabs  were  all  handled 
by  means  of  a  derrick  car  on  the  siding  which  placed 
them  on  to  the  bridge  seats  between  the  siding  and  the 
main  lines.  The  slabs  were  then  pushed  along  to  their 
final  position  and  the  load  transferred  to  them  by 
blocking  and  timbers  under  the  tracks.  The  slabs  all 
being  in  place,  the  joints  were  grouted  ready  for  water- 


Fig.  4— Portable  forms  and  form  carriage  for  open  cut  section. 


proofing.  The  concrete  throughout  the  work  Avas  pro- 
portioned one  of  cement  to  six  of  aggregate. 

Open  Cut  Section 

For  a  short  distance  east  of  the  Portal  station  the 
excavation  for  the  tunnel  was  made  in  open  cut,  on 
account  of  the  small  depth  of  cover  and  the  character 
of  the  ground.  The  concrete  tunnel  lining  being  built 
in  this  cut  conforms  to  the  section  shown  in  Fig.  3. 
After  this  is  completed  the  hole  will  be  filled  in  again 
and  the  streets  of  the  Mount  Royal  Heights  subdivi- 
sion built  on  the  surface.  The  method  of  construct- 
ing the  lining  has  been  to  place  forms  for  the  side  walls 
to  a  height  of  about  one  foot  above  the  springing 
line  for  the  arch.  After  these  walls  were  'set  and  the 
forms  were  removed  the  crown  was  built  in  short 
sections,  using  a  portable  form  (see  Fig.  4)  supported 
on  a  form  carriage  running  on  a  special  track  of  8-ft. 
gauge.  The  forms  were  blocked  up  on  the  carriage 
to  their  correct  position,  and  when  the  concrete  was 
set  the  blocking  was  knocked  out  and  the  forms 
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lowered  into  the  carriage  and  moved  to  tlieir  next 
position.  The  concrete  for  this  portion  of  the  work 
is  made  in  a  Ransome  mixer  with  a  capacity  of  1  cu. 
yd.  The  arch  is  designed  to  withstand  the  full  pres- 
sure of  the  earth  between  the  roof  and  the  surface, 
together  with  the  live  load  which  may  be  transmitted 
from  heavy  vehicles  on  the  surface. 

Shovel  Excavation 

■  The  preliminary  excavation  of  the  tunnel  having 
been  carried  out  by  means  of  headings  and  break-ups, 
the  two  side  benches,  containing  about  8  or  9  cu.  yds. 
of  rock  to  a  lineal  foot,  are  being  excavated  by  means 
of  a  Marion  steam  shovel  with  a  dipper  (see 

Fig.  5).    This  shovel  is  operated  by  compressed  air 


Fig.  5— Marion  .steam  shovel  at  work  removing  benches. 

supplied  from  the  compressor  plant.  In  order  that 
its  work  may  be  continuous  and  free  from  interrup- 
tion due  to  blasting,  etc.,  the  benches  are  drilled  and 
blasted  into  for  some  considerable  distance  ahead  of 
the  shovel.  The  rock  is  loaded  into  muck  cars  on  the 
3-ft.  gauge  work  track,  and  hauled  to  the  portal  by 
10-ton  electric  locomotives.  The  rock  is  passed 
through  the  crusher  plant  at  the  west  portal,  and  dis- 
tributed into  the  bins  and  stock  piles  (Fig.  6)  for  use 
in  building  the  streets  of  the  Model  City  and  for  con- 
crete work  within  the  tunnel. 


Act  for  the  prevention  of  smoke  and  noises  in  towns 
and  cities.  The  Act  gives  local  authorities  permission 
to  make  by-laws  regulating  or  prohibiting  the  ringing 
of  bells,  the  blowing  of  whistles,  and  the  emission  of 
smoke  from  chimneys.  The  maximum  penalty  is  a 
hundred  dollars. 


An  interesting  piece  of  legislation  lias  just  been 
passed  l)y  the  province  of  New  Brunswick.    This  is  an 


Moving  a  Steel  Water  Tower 

Contributed  by  C.  E.  Henderson,  City  Engineer's 
Department,  Port  Arthur,  Ont. 

RECENTIA'  the  (Jgilvie  IHour  Milling  Company, 
Limited,  who  have  a  large  flour  milling  and 
elevator  plant  in  Fort  William,  found  it  neces- 
sary either  to  remove  to  a  new  site  or  tear 
down  and  reconstruct  their  water  tower  and  tank,  on 
account  of  the  250,000-bushel  addition  to  their  elevator 
which  was  under  construction  by  Messrs.  l>arnett,  Mc- 
(Jueen  Company,  elevator  contractors,  of  Fort  Wil- 
liam. 'I  liey  chose  to  remove  the  tower  intact,  and  the 
steel  tower,  120  feet  high,  supporting  a  50,000-gallon 
water  tank,  was  successfully  moved  a  distance  of  two 
hundred  feet  by  Messrs.  P>eaton  &  McLeod,  contrac- 
tors, Fort  William.  * 

The  new  concrete  foundations  were  first  construct- 
ed at  the  new  site  before  the  work  of  removing  the 
tower  was  commenced.  On  account  of  the  value  of  the 
tower  and  nearby  buildings  and  the  large  force  of  men 
working  on  the  elevator  addition,  it  was  necessary,  be- 
fore the  old  anchor  bolts  were  loosened,  to  secure  the 
tower  against  tipping  over.  To  do  this  the  top  of  the 
tower  was  anchored  in  four  directions  by  -^^-in.  steel 
cable.  As  the  tower  was  moved  the  cable  was  care- 
fully played  out,  or  taken  up,  by  means  of  a  set  of  falls 
at  the  lower  end  of  each  guy.  The  feed  pipe  and  frost 
box  in  the  centre  of  the  tower  were  supported  securely 
by  means  of  cross  timbers  between  posts,  and  also  by 
means  of  cables  swung  underneath  the  timbers  at  the 
centre  and  attached  to  the  posts  at  a  higher  point. 

The  four  posts  of  the  tower,  which  were  thirty  feet 
apart  on  each  side  at  the  base,  were  made  up  of  two 
channels  each.  To  these  posts  were  bolted  8  x  16-in. 
timbers,  forty  feet  long,  which  were  used  in  jacking  up 
the  tower  before  placing  the  skids  and  rollers  under  it. 
The  track  was  composed  of  12  x  12-in.  timbers  placed 
on  the  frozen  ground  and  carefully  levelled  up  with 
blocks.  The  skids  placed  under  the  tower  posts  were 
two  8  X  14-in.  timbers,  forty  feet  long,  each  having 
two  maple  shoes,  3  x  12-14  feet.    The  rollers  were  of 
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maple,  seven  inches  in  diameter  and  six  feet  long. 
Transverse  timbers,  8  x  14  ins.,  were  used  to  keep  the 
tower  posts  from  spreading. 

Power  for  hauling  was  furnished  by  a  team  attached 
to  a  ys-in.  rope,  which  worked  through  a  pair  of  double 
blocks.  This  tackle  was  used  as  a  lutf  on  the  main  }i- 
in.  steel  cal)le,  which  worked  through  a  pair  of  triple 
blocks. 

Seven  men  were  employed,  and  the  entire  operation, 
excepting  the  construction  of  the  new  foundation,  re- 
quired about  five  days.  The  actual  time  of  moving, 
however,  was  only  three  and  one-half  hours. 


Arrangement  of  Scow  Bridge  for  Building 
Falcon  River  Dike,  Winnipeg 
Water  District 

REFERRING  to  the  description  of  Cook  Con- 
struction Company  &  Wheaton  Bros.'  meth- 
od of  building  a  rock-fill  breakwater  at  Hali- 
fax by  using  a  dumping  bridge  whose  outer 
end  is  supported  on  a  scow,  M.  V.  Sauer  mentions 
that  the  same  method  was  used  in  the  Winnipeg  Wa- 
ter District  to  build  a  diversion  dike  on  Falcon  River. 
The  distinctive  feature  of  the  Halifax  case,  however, 
was  the  use  of  the  dumping-bridge-and-scow  method 
in  tidal  water.  This  required  that  the  scow  be  ar- 
ranged with  ballast  compartments  and  pumps,  so  that 
it  could  be  kept  at  the  same  height  with  respect  to 
the  breakwater  as  the  tide  rose  and  fell.  The  Halifax 
contractors  worked  in  a  6-ft.  tide  with  no  trouble  by 
this  method.  At  Winnipeg  there  was  no  tide  to  com- 
plicate the  problem. 

The  details  of  the  Winnipeg  arrangement  are  in- 
teresting". When  bids  were  called  for,  the  engineers 
of  the  water  district  auggested  that  the  scow  method 
be  used ;  nevertheless,  all  bidders  but  one  figured  on 
dumping  from  a  trestle.  Tomlinson  &  Fleming,  the 
successful  bidders,  saved  over  $25,000  to  the  district 
by  using  the  scow^  method. 

The  contractors  used  two  scows  in  tandem.  The 
track  on  the  boats  consisted  of  90-lb.  rails  on  a  frame- 
w^ork  whose  sills  rested  on,  but  were  not  fastened  to, 
the  deck.  To  move  forward,  the  scows  were  out- 
hauled  under  the  rail-supporting  frames  by  a  cable 
passing  forward  over  a  snatchblock  at  the  outer  end 
of  the  rail  and  back  to  the  dinkey.  Then  the  inshore 
ends  of  the  90-lb.  rails  were  moved  to  the  outer  end 
of  the  scows  in  the  new  position,  and  the  gap  filled 
in  with  the  regular  60-lb.  rail  as  used  in  the  rest  of 
the  supply  track  on  the  finished  fill. 

The  dike,  8,000  ft.  long,  containing  about  230,000 
cu.  yds.  of  gravel,  progressed  rapidly,  being  practically 
completed  in  four  months.  The  greatest  depth  of  wa- 
ter was  about  25  ft.  Material  was  obtained  from  a 
gravel  pit  adjacent  to  the  north  end  of  the  dike. — 
Engineering  New^s. 


One  of  the  stands  'at  the  Chicago  Cement  Show 
this  year  contained  some  particularly  interesting  ex- 
hibits illustrating  the  durability  of  concrete.  The 
most  remarkable  among  these  were  sections  of  con- 
crete from  the  ancient  Roman  cities  of  Pompeii,  Rome 
and  Colon.  A  piece  of  concrete  cut  from  a  bridge  pier 
in  Nova  Scotia,  and  subject  to  continuous  tidal  acticiU 
ever  since  the  year  1884,  showed  how  well  concrete  is 
able  to  withstand  the  most  trying  conditions.  Another 
exhibit  consisted  of  a  piece  of  concrete  sewer  pipe  45 
years  old,  taken  from  the  Bay  City  sewer,  Michigan,  in 
the  course  of  recent  extensions.   Other  specimens  of 


similar  character  were  a  47-year  old  piece  of  sewer  pipe 
from  South  Bend,  Indiana,  and  part  of  a  street  cross- 
ing laid  in  North  Dakota,  fifty-one  years  ago. 


Carrying  a  Sewer  Beneath  a  Canal  Embank- 
ment 

To  carry  a  sewer  beneath  a  canal  embankment 
which  rested  on  running  sand  at  Rochdale,  England, 
the  invert  of  an  existing  culvert  beneath  the  canal 
was  replaced  by  a  hollow  cast-iron  invert  which  has 
since  served  as  a  sewer.  The  culvert  was  of  elliptical 
section,  8%  ft.  high  by  7^  ft.  wide,  "formed  of  four 
half-brick  rings,"  to  quote  from  the  London  "Survey- 
or." The  hollow  cast-iron  invert  blocks  were  made  of 
a  special  form,  equal  in  sectional  area  to  a  24-in.  cir- 
cular pipe.  Each  2-ft.  length  of  block  weighed  about 
1,400  lbs.  To  give  a  solid  foundation  to  the  cast-iron 
invert  sewer,  as  it  may  be  termed,  "finely  ground 
liquid  lias  lime  grout"  under  air  pressures  up  to  60 
lb.  was  forced  into  the  sand  through  holes  drilled  in 
the  brick  invert  of  the  culvert.  After  allowing  time 
for  the  grout  to  set,  the  brick  invert  was  cut  out  in 
lengths  not  exceeding  2i4  ft.  A  few  inches  in  depth 
of  the  grouted  sand  were  then  replaced  by  "fine  ce- 
ment concrete,"  shaped  by  means  of  a  template  and 
rammed  down.  The  hollow  invert  blocks  were  then 
placed.  The  spaces  between  the  iron  block  and  the 
remaining  portions  of  the  brick  invert  were  filled  with 
a  .1  :1  stifif  cement  mortar  and  calked  with  an  iron  tool, 
as  were  also  the  V-shaped  joints  between  the  ends  of 
the  iron  castings— the  faces  of  the  latter  having  been 
planed  and  fitted. 


Suggestions  for  Constructing  Street  Railway 
Tracks 

IN  the  concreting  of  modern  street  railway  track 
construction  steam  cinders  make  a  good,  cheap 
concrete  with  a  1:3:6  mix,  but  too  often  it  is 
necessary  to  use  more  sand  and  cement,  reducing 
the  proportions  to  1 :2  :4,  on  account  of  the  quality  of 
the  cinders,  writes  S.  Gausmann  in  The  Engineering 
Record.  Unless  these  cinders  are  obtained  free,  the 
cost  of  the  concrete  will  be  nearly  as  much  as  if  gravel 
or  stone  is  used,  and  yet  it  will  be  inferior  in  quality 
to  mixtures  containing  the  latter  elements.  A 
1  :3 :6  mixture  containing  either  stone  or  wash- 
ed gravel,  preferably  the  latter,  is  most  desirable  in 
modern  track  construction. 

One  of  the  causes  of  failures  in  paving  is  that  when 
the  concrete  is  placed  in  the  track  it  is  often  too  wet, 
thereby  undermining  the  bed  of  the  ties  and  causing 
the  track  to  "pump."  Concrete  with  an  excess  of 
water  should  be  avoided,  especially  where  operation 
is  resumed  over  track  immediately  after  the  concreting 
is  finished  and  before  it  has  had  time  to  set. 

Another  condition  to  be  avoided  is  the  failure  to 
compact  the  concrete  thoroughl}^  under  the  rail.  While 
with  an  exceedingly  wet  concrete  this  space  will  be  till- 
ed at  first,  the  concrete  will  soon  shrink  away  from  the 
rail,  leaving  a  void  which  is  not  large  in  extent,  but 
large  enough  to  do  damage.  On  the  other  hand,  when 
the  concrete  is  of  the  proper  consistency  a  large  pocket 
will  be  left  unless  extreme  care  is  used.  To  avoid  this 
trouble  the  concrete  should  be  thoroughly  placed  I)}^ 
shovel  tamping,  followed,  after  it  has  set  slightly,  by 
tamping  with  tamping  bars  from  both  sides  of  rail. 
Unless  this  is  done  sand  from  below  the  paving  will 
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work  into  the  pockets  and  eaiisc  tlie  pavement  to  set- 
tle, especially  along  the  rail. 

When  track  is  concreted  from  the  bottom  of  the 
ties  to  3  ins.  or  more  al)ove  the  ties  it  is  advisable  to 
df)  so  in  two  sections,  bring-ing  the  first  section  to  the 
top  of  the  ties,  and  placing  on  this  a  very  thin  layer  of 
sand,  followed  by  the  rest  of  the  concrete.  While  this 
separation  may  seem  to  be  added  Avork  it  can  be  done 
at  no  greater  expense  than  if  the  concrete  was  placed 
all  at  once;  it  will  not  injure  the  quality  of  the  foun- 
dation, and  although  the  "other  fellow"  possibly  is  not 
considered  the  two-section  practice  means  much  good 
to  the  road  when  reconstruction  is  undertaken. 


The  Human  Element  in  Contracting 

By  L  C.  Watsont 

Ah'TER  learning  that   there    is   a  prospective 
job,  a  member  of  the  company  investigates 
its  character    and    location,    to  determine 
whether  it  is  within  the  company's  special- 
ized work,  and  whether  it  is  desirable.    He  then  meets 
the  owner,  if  possible,  to  interest  him  and  to  size 
up  his  temperament  and  business  methods. 

The  Owner 

As  sometimes  the  owner  takes  an  active  interest  in 
the  execution  of  the  work,  although  he  deals  through 
his  engineer  or  architect,  it  is  of  considerable  import- 
ance to  know  his  temperament  and  point  of  view. 
Greater  harmony  will  thus  be  obtained.  The  engi- 
neer will  do  wefl  to  bring  both  parties  together  early 
and  often.  There  is  the  owner  who  has  not  been 
seen  at  the  time  of  final  payment,  and  there  is  the 
one  who  is  in  evidence  every  day ;  there  is  the  one 
who  has  a  technical  training  and  knows,  and  there  is 
the  one  who  does  not  know  about  construction,  but 
thinks  he  does,  and  personally  mixes  into  the  work 
commonly  considered  as  the  engineer's.  If  the  engi- 
neer is  weak-kneed  with  the  last  type  of  owner,  ex- 
pense and  misunderstanding  are  almost  certain  to  re- 
sult— primarily  because  no  man  can  serve  two 
masters,  and  secondarily  because  an  ignorant  master, 
the  owner,  is  never  satisfied.  If  there  is  a  strong, 
fair-minded  engineer  who  commands  the  respect  of 
his  client,  there  is  little  trouble  with  any  type  of  owner. 

It  is  necessary  to  study  the  engineer  or  architect, 
and  consider  his  method  of  handling  and  supervising 
work.  1'he  methods  of  some  engineers  are  radically 
different  from  those  of  others,  and  this  has  a  marked 
bearing  upon  the  cost  of  the  work,  and  sometimes  on 
its  desirability  to  the  contractor.  The  contractor  must 
determine  what  sort  of  treatment  he  will  receive.  No- 
thing adds  to  the  price  of'  a  bid  like  uncertainty,  whe- 
ther it  be  in  the  temperament  of  engineer  and  owner 
or  in  unknown  construction  problems. 

In  one  case  where  a  number  of  local  firms  were  in- 
vited to  bid  on  a  certain  large  building  for  an  archi- 
tect who  was  well  known  always  to  rule  in  favor  of 
his  client,  irrespective  of  the  merits  of  the  case,  the 
successful  bidder,  after  figuring  full  measure  on  all 
quantities,  added  this  item — "Humor  architect."  The 
item  was  10  per  cent,  of  the  contract.  It  is  safe  to 
presume  that  all  other  competitors  placed  this  con- 
tingency at  a  higher  figure.  Such  a  man  could  not 
get  a  reasonable  bid  from  anyone  who  knew  him,  and 


*  Extract  from  a  paper  read  before  The  Boston  Society  of  Civil 
Engineers. 
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certainly  he  could  not  expect  to  let  work  advantage- 
ously to  guileless  strangers.  An  engineer  in  a  distant 
city,  whose  reputation  has  reached  beyond  the  limits 
of  his  activities,  has  a  personal  equation  of  25  per  cent, 
plus.  The  best  information  available  indicates  that 
these  men  do  not  i)ersonally  profit  in  any  way  impro- 
])erly  in  this  excess  cost.  Instead  of  being  wise  and 
just  judges  between  the  two  contracting  parties,  they 
are  simply  over-zealous  partisans.  Fortunately,  this 
class  of  architect  and  engineer  is  very  small,  and  their 
influence  on  industry  still  smaller. 

The  largest  class  is  that  in  which  the  engineer  or 
architect  intends  always  to  be  just,  but  on  rare  occa- 
sions allows  his  judgment  to  be  influenced  by  the  atti- 
tude of  the  owner;  or,  where  two  different  solutions 
may  be  possible,,  for  policy's  sake  or  for  hope  of  per- 
sonal advancement,  makes  the  second  best  decision. 
This  increased  expense  which  is  entailed  can  never  be 
foreseen,  although  it  certainly  exists,  and  has  to  be 
paid  for  as  a  contingent  item  of  cost.  The  reputation 
of  the  engineer  who  is  always  fair  spreads  far  and 
wide,  and  he  is  sought  out  by  many  responsible  con- 
tractors who  desire  to  do  his  work.  This  results  in 
work  being  done  at  the  lowest  legitimate  cost  by  com- 
petent firms.  The  owner  gets  a  square  deal  and  re- 
commends his  friends  to  employ  this  engineer,  who  in 
the  long  run  prospers  more  than  he  could  by  other 
methods.  Meanwhile,  he  maintains  his  self-respect 
and  is  proud  of  work  well  done. 

Contractors  talk  rather  freely  among  themselves 
about  their  experiences  and  their  opinion  of  those  for 
whom  they  have  worked  ;  and,  perhaps  oftener  than 
is  imagined,  they  are  asked  by  owners  whom  they 
would  recommend  to  design  new  work.  Certainly 
they  exert  an  influence  on  the  reputation  and  on  the 
business  of  the  engineer. 


American  Engineers  in  Charge  of  Belgian 
Relief  Work 

T\\  (  )  American  engineers  arc  mainly  responsi- 
l)le  for  the  efficient  manner  in  which  the  Bel- 
gian relief  work  has  been  carried  on.  One  of 
them,  Lindon  W.  Bates,  had  retired  from  ac- 
tive practice  after  more  than  thirty  years  of  engineer- 
ing work,  but  willingly  returned  to  labor  nineteen 
hours  a  day  without  compensation  as  \'ice-Chairman 
of  the  Commission  for  Relief  in  Belgium  in  organiz- 
ing the  work  in  the  United  States.  The  other,  Her- 
bert C.  Hoover,  stopped  short  in  a  noteworthy  career 
to  act  as  Chairman  of  the  Commission,  handling  the 
work  of  distribution  in  the  afflicted  country. 

Despite  the  fact  that  in  the  beginning  it  was  emer- 
gency work,  undertaken  under  most  adverse  condi- 
tions, there  has  been  no  hitch  in  the  arrangements 
from  the  very  beginning  until  the  present,  when  the 
work  is  being  carried  along  in  almost  machine-like 
fashion.  A  populous  nation  has  been  clothed  and  fed, 
largely  by  voluntary  subscription.  The  innumerable 
small  packages  that  had  to  be  collected,  transported 
and  distributed  can  scarceh^  be  imagined.and  the  count- 
less details  of  arrangement  and  organization  that  had 
to  be  perfected  to  do  it  can  hardly  be  visualized,  for,  it 
must  be  remembered,  the  donations  came  from  all 
parts  of  this  country,  from  the  smallest  hamlets  and 
from  the  largest  cities.  Over  five  million  dollars  have 
been  paid  out  from  the  New  York  office  in  cash,  or 
check,  each  month,  totalling  at  the  present  time  over 
$40,000,000. 
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Deterioration  and  Decay  in  Timber 

How  Rotting  Wood  Has  Endangered  Various  Forms  of  Construc- 
tion in  Canadian  Practice — An  Interesting  Discussion  at  Montreal 


D ECAY  ill  Timber  was  the  subject  of  a  dis- 
.  cussion  at  the  closing  meeting"  of  the  Can- 
adian Society  of  Civil  Engineers,  Mont- 
real, on  April  22.  The  subject  was  dis- 
cussed from  the  engineering,  botanical,  chemical,  bio- 
logical, and  other  viewpoints  by  several  speakers,  their 
remarks  being  illustrated  by  a  large  nuinber  of  lantern 
slides,  showing  the  causes  and  effects  of  various  forms 
of  dry  rot.  The  attendance  was  large,  and  included 
several  prominent  local  architects,  chemists  and  build- 
ers, and  many  consulting  engineers. 

The  discussion  was  opened  by  Mr.  Frederick  B. 
Brown,  M.  Sc.,  M.  Can.  Soc.  C.  E.,  who  said,  in  part: 
During  the  last  three  or  four  years  there  have 
come  into  more  or  less  prominence  a  comparatively 
large  number  of  cases  of  decay  in  timber,  causing 
structural  difficulties.  Timber  is  and  will  continue  to 
be  used  in  engineering  work  to  such  a  very  great  ex- 
tent for  poles,  piles,  ties,  cribwork,  trestles,  flooring, 
sheeting,  and  for  the  framework  of  buildings  and 
other  structures,  that  these  cases  of  dry  •  rot  trouble 
seem  to  call  for  careful  thought  on  the  subject.  Every 
engineer  who  has  been  connected  with  railroad  work 
and  pole  line  construction  knows  the  effect  of  decay 
on  ties,  oh  the  butts  of  poles  a^id  on  other  timbers 
partly  embedded  in  the  ground.  But  it  is  not  so  well 
known  why  adjacent  ties  or  poles  may  act  quite  dif- 
ferently in  resisting  decay.  The  details  of  decay  in 
buildings,  however,  are  perhaps  not  so  familiar  to  us 
as  engineers,  and  it  is  therefore  the  purpose  of  this 
talk  to  present  some  features  in  connection  with  dry 
rot  in  buildings. 

Decay  in  wood  was  supposed  formerly  to  be  a 
slow  chemical  action  something  like  the  rusting  of 
metals,  and  it  was  thought  that  the  fungus  growths 
frequently  found  on  timber  were  there  because  the 
wood  was  already  decayed  rather  than  because  they 
were  actually  the  cause  of  the  rot  in  the  wood.  Forty 
or  fifty  years  ago  careful  investigation  in  Europe 
showed  that  fungi  were  the  cause  of  rot  instead  of 
the  result  of  it,  and  the  mycelium,  or  thread-like 
branches  of  the  fungus,  was  shown  to  be  capable  of 
penetrating  and  destroying  the  wood  fibre.  There  are 
several  fungi  which  may  cause  rot  in  timber.  Some 
of  these  varieties  are  now  well  known  to  botanists, 
but  others  are  much  less  so.  The  action  of  the  same 
fungus  on  dift'erent  woods,  and  of  dift'erent  fungi  on 
the  same  wood,  is  only  commencing  to  be  studied, 
but  it  is  known  that  the  same  fungus  acts  very  dif- 
ferently on  different  woods — and,  indeed,  on  differ- 
ent parts  of  the  same  piece  of  timber.  In  addition 
to  the  life  progress  of  the  fungus  through  the  wood 
cells,  it  is  quite  likely  that  there  is  a  chemical  action, 
but  this  is  by  no  means  well  understood  yet. 

The  pines — white,  red  and  yellow — are  the  timbers 
most  usually  found  in  the  framework  of  eastern  mill 
and  factory  buildings.  Spruce  and  hemlock  also  are 
used  very  largely,  but  not  to  such  a  great  extent  as 
the  others,  and  oak  beams  have  been  used  very  freely 
'in  the  past.  The  use  of  British  Columbia  or  Douglas 
lir  for  framework  is  really  only  commencing  in  the 
east,  but  it  is  probable  that  this  magnificent  wood  will 
be  used  more  freely  in  llie  future,  esi)eciall\-  wiicn  the 


advantages  of  the  water-borne  freight  via  the  Panama 
Canal  shall  have  become  well  kntnvn.  A  very  com- 
mon form  of  construction  is  a  framework  of  yellow 
pine  with  floors  of  spruce.  The  most  noteworthy 
cases  of  dry  rot  in  the  last  few  years  are  concerned 
with  timbers  of  nearly  every  variety  mentioned.  Ap- 
parently the  disease  is  no  respector  of  species.  Neither 
is  its  action  confined  to  any  one  locality :  serious  cases 
are  on  record  in  widely  scattered  places  in  Canada 
and  the  United  States. 

Structural  Defects  and  Rot 

Some  four  or  five  years  ago  we  had  occasion  to 
examine  nearly  two  score  of  water-tank  structures  in 
and  around  Montreal  with  a  view  to  reporting  on  their 
stability.  It  may  surprise  some  of  those  present  to 
hear  that  in  nearly  every  instance  there  were  found 
one  or  more  serious  defects  in  design,  construction  or 
condition.  Apart  from  structural  defects,  we  found 
several  more  or  less  affected  by  rot. 

One  case  will  serve  as  an  example.  In  this  one 
the  entire  wooden  supporting  framework  was  badly 
rotted  and  so  dangerous  as  to  require  complete  re- 
newal. The  arrangement  of  the  structure  was  such 
that  it  was  exposed  to  moisture  most  of  the  time,  and 
an  ample  supply  of  condensed  steam  was  available  for 
the  rot,  which  had  penetrated  nearly  every  member. 
This  structure  was  composed  of  heavy  white  pine  tim- 
bers. A  not  uncommon  trouble  was  found  in  tank 
staves.  These  are  generally  of  3-in.  stock.  The  heart 
of  staves  may  be  completely  rotten  without  there  be- 
ing any  external  indication  of  such  a  condition. 

A  Montreal  Factory 

An  interesting  case  has  just  come  to  our  attention. 
A  large  factory  built  in  1911  near  Montreal  has  re- 
cently been  awarded  a  contract  for  the  manufacture 
of  shells  for  the  war.  In  examining  the  building  with 
a  view  to  remodelling  it  to  take  certain  new  machinery 
it  was  noticed  that  the  main  floor  had  sagged.  In- 
vestigation showed  a  serious  case  of  dry  rot,  with  ex- 
tensive structural  damage.  The  floor  was  composed 
of  three  thicknesses  of  2-inch  hemlock  planks  laid 
criss-cross,  and  the  beams  were  12-in.  x  12-in.  com- 
posite members  made  up  of  2-in.  x  12-in.  hemlock 
planks  spiked  together.  The  floor  was  laid  from  two 
to  four  feet  above  the  bare  ground,  and  the -beams  Avere 
supported  on  concrete  posts.  There  was  no  covering 
over  the  ground  beneath  the  floor,  nor  were  any  open- 
ings provided.  The  entire  floor  and  the  beams  were 
rotted,  and  were  replaced  by  concrete. 

Another  case  is  that  of  a  mill  building.  The  main 
mill  is  a  brick  building  with  wooden  framework,  floors 
and  roof.  Taking  a  typical  cross-section  of  the  fac- 
tory, we  have  a  building  five  storeys  high,  about  eighty- 
five  feet  wide,  and  about  two  hundred  and  fifty  feet 
long.  It  is  divided  crosswise  into  four  bays,  separated 
by  three  rows  of  columns  set  about  21  feet  apart.  On 
the  columns  were  set  8-in.  x  18-in.  yellow  pine  beams 
in  pairs,  except  in  the  top  storey,  where  the  beams  sup- 
porting the  roof  were  single  and  were  8-in.  x  16-in.  in 
section.  Each  pair  of  beams  was  made  up  of  two  8-in. 
X  18-in.  yellow  pine  sticks  held  1-in.  apart  by  means 
of  white  pine  spacers.    The  l)eams  were  fastened  to- 
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getlicr  by  iron  bolts  passing-  through  both  beams  and 
the  spacers. 

The  columns  in  the  factory  were  of  cast  iron  in 
the  first  or  ground  storey.  In  the  second,  third,  fourth 
and  fifth  storeys  the  columns  were  of  yellow  pine, 
square  in  section,  and  bored  down  the  centre.  In  the 
second  storey  they  measured  13jJ4  inches  square,  while 
in  the  three  upper  flats  they  were  11  ^4  inches,  9^/2 
inches  and  7%  inches  square,  respectively.  The  floor- 
ing itself  is  the  usual  form  of  composite  mill  construc- 


Merulius  lachrymans,  or  dry  rot.  with  fruit,  on  beam  removed  trom 
cotton  factory.   Scale  one-third  natural  size. 

tion,  made  up  of  2-in.  x  5-in.  spruce,  set  on  edge,  and  of 
random  lengths  spiked  side  by  side,  running  at  right 
angles  to  the  beams.  The  floors  are  finished  on  top 
over  a  layer  of  tar  paper  with  1-inch  spruce  on  which 
is  a  hardwood  wearing  surface.  There  were  twenty- 
one  bents  in  the  building,  giving  a  total  of  two  hun- 
dred and  fifty-two  wooden  columns  and  seven  hun- 
dred and  fifty-six  beams.  All  the  timber  beams  and 
columns  had  been  covered  with  a  white  linseed  oil 
paint  on  the  exposed  faces. 

The  first  manifestations  of  rot  were  noticed  about 
two  years  after  the  completion  of  the  building  in  the 
sagging  of  floors,  necessitating  the  shiiuming  up  of 
certain  machines.  An  increase  in  the  deflection  in 
certain  parts  of  the  building  was  noticed,  and  a  care- 
ful examination  was  instituted.  It  was  found  that  a 
great  many  of  the  beams  showed  evidences  of  failures. 
It  was  considered  wise  to  put  in  temporary  posts  here 
and  there  in  order  to  reinforce  the  beams,  and  some  of 
these  were  installed  at  once.  In  all,  about  three  hun- 
dred and  thirty  temporary  wooden  posts  were  required 
within  the  ensuing  twelve  months,  and  the  subsequent 
reconstruction  of  the  building  showed  these  temporary 
columns  to  have  been  essential  to  the  safety  of  the 
structure  while  in  use.  Indeed,  had  it  not  been  for 
the  peculiar  continuity  and  pliability  of  the  mill  con- 
struction floors,  it  is  quite  possible  that  accidents 
might  have  occurred  even  with  this  large  number  of 
temporary  posts.  The  complete  framework  of  the  tuill 
was  remove^  and  replaced  with  other  material.  Dur- 
ing reconstruction  'careful  notes  were  taken  by  in- 
spectors, who  were  continuously  on  the  work  day  and 
night. 

Various  degrees  of  deterioration  were  found ;  all 
the  way  from  a  trace  of  the  fungus  mycelium  to  what 
might  be  termed  complete  disintegration  of  the  mem- 
ber. A  great  many  of  the  beams  were  decayed  so  far 
that  they  fell  into  pieces  in  the  process  of  being  re- 
moved. Some  were  rotten  to  the  core,  and  so  much 
afi^ected  that  with  a  crowbar  or  peavy  one  could 
readily  break  the  beam  into  small  pieces.  It  is  doubt- 
ful if  five  per  cent,  of  the  whole  number  of  timbers 
in  the  building  were  free  from  infection  at  the  time  of 
reconstruction. 

The  mill  construction  floors  over  the  beams  were 
affected  also  to  a  slight  extent,  but  the  results  were 
not  sufficiently  serious  to  prevent  them  from  perform- 


ing their  duty,  and  they  were  not  removed.  It  is  evi- 
dent that  in  this  case  the  resistance  of  the  spruce 
floors  tf)  the  attack  of  the  fungi  present  was  greater 
than  that  of  the  pine  beams  and  ccjlumns,  and  the  rea- 
son for  this  has  l)een  investigated.  It  is  possible  that 
the  balance  point  of  spruce  with  regard  to  relative 
humidity  is  difi'erent  from  that  of  yellow  pine.  When 
the  shipment  of  yellow  pine  was  delivered  the  remark 
was  made  by  those  handling  it  that  it  was  as  fine  a 
shipment  in  appearance  as  any  they  had  seen.  After 
the  comj)letion  of  the  mill  any  engineer  or  architect 
walking  through  the  building  imdoubtedly  would 
have  pronounced  it  an  eminently  fine  structure;  yet 
within  three  years  the  entire  framework  of  this  build- 
ing required  renewal. 

As  a  result  of  our  study  the  conclusion  was  reached 
that  the  timber  must  have  been  afYected  prior  to  being 
l)laced  in  the  structure.  The  use  to  which  the  build- 
ing was  put  did  not  have  anything  to  do  with  the  ulti- 
mate result.  Other  mills  have  the  same  form  of  con- 
struction, and  being  operated  in  the  same  way  have 
been  in  service  for  decades. 

In  discussing  the  timber  specifications  with  dealers 
and  others  there  appeared  to  be  a  difference  of  opinfon 
as  to  the  exact  characteristics  of  the  lumber  which 
should  have  been  supplied.  This  discussion  led  to  a 
special  study  being  made  of  the  re-grading  of  yellow 
pine  lumber.  There  are  two  main  considerations 
in  drawing  up  a  specification  for  timber :  one  is  dur- 
ability, and  the  other  structural  strength.  A  piece  of 
timber  may  have  the  necessary  structural  streng'th 
and  have  very  little  durability.  In  drawing-  up  speci- 
fications where  durability  is  of  priiue  importance  it  is 


Part  of  750  8"  x  18"  beams  removed  from  a  new  factory  in  Montreal,  after 
only  three  years'  service.    Rendered  unsafe  by  decay. 

necessary,  therefore,  to  choose  between  having  high- 
grade  timber  and  paying  for  the  treatment  of  an  in- 
ferior quality  of  stock.  Where  structural  strength  is 
of  prime  importance  the  choice  lies  between  high- 
grade  timber  of  a  certain  size  and  a  large  quantity  of 
timber  of  a  lower  grading. 

The  ordinary  gradings"  in  use  up  to  a  year  or  so 
ago  apparently  did  not  take  into  consideration  all 
the  factors  necessary  for  durability  and  strength.  The 
gradings  for  yellow  j)ine  were  designed,  seemingly,  to 
meet  the  requirements  of  the  lumber  dealers.  During 
the  last  year,  two  or  three  specifications  have  appeared 
which  indicate  that  the  requirements  of  the  user  as 
to  durability  and  strength  can  be  met. 

Our  researches  convinced  us  of  the  necessity  for 
describing  timbers  on  a  different  basis  from  that  form- 
erly in  use.    We  found  what  appeared  to  be  a  some- 
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what  definite  relation  between  certain  of  the  physical 
characteristics  of  the  beams  and  columns  in  this  mill 
with  regard  to  resistance  to  decay.  The  timber  varied 
from  very  coarse-grained,  having  as  few  as  three 
growth  rings  to  a  lineal  inch  measured  along  the 
radius  of  the  section,  to  fine-grained  beams  having  as 
many  as  twenty  rings  to  the  inch.  The  finer  grained 
beams  generally  showed  a  higher  resistance  to  decay 
than  the  coarse-grained,  but  this  was  not  so  universal- 
ly. In  some  cases  the  fine-grained  beams  had  a  com- 
paratively small  percentage  ©f  dark  summer  wood, 
and  these  were  more  affected  than  a  highly  resinous, 
coarser-grained  piece.  Sapwood  was  found  to  be  very 
susceptible  to  rot,  but  on  the  other  hand  heart  wood 
was  not  entirely  immune.  Summing  up  all  of  the 
data  we  were  able  to  collect,  we  concluded  that  the 
rosin  content  has  a  great  deal  to  do  with  the  resist- 


Oak  columns  and  white  pine  floor  beams  removed  from  an  entire  floor  of  a 
factory  in  Ontario  and  replaced  by  steel  after  twenty-five  years' 
service.    Infection  was  introduced  recently  in  new 
lumber  used  for  a  basement  floor. 


ing  power  of  yellow  pine.  Generally  speaking,  those 
sticks  which  were  dense  and  showed  evidences  of  con- 
siderable rosin  were  much  more  resistant  to  the  fmigus 
attack  than  the  lighter  wood,  even  if  fine-grained. 

Dr.  Carrie  Derick,  of  McGill  University,  dealt  fully 
with  the  botanical  and  biological  sides  of  the  ques- 
tion, explaining  the  structure  of  the  woods,  the  vari- 
ous forms  of  fungi,  and  how  the  fungi  affected  differ- 
ent kinds  of  timber.  Miss  Derick  also  explained  the 
methods  by  which  the  fungi  spread,  and  the  liking  of 
certain  species  for  various  food  materials.  Good  lum- 
ber used  under  proper  conditions  was  an  excellent 
building  material,  but  it  was  perfectly  useless  to  use 
poor  lumber  under  circumstances  where  it  was  sub- 
jected to  great  strains. 

i\Ir.  F.  J.  Hoxie,  Engineer  and  Special  Inspector 
of  the  Associated  Factory  Mutual  Fire  Insurance  Com- 
panies, Boston,  remarked  upon  the  stress  some  people 
laid  ui)on  ventilation  in  regard  to  dry  rot.  He  pointed 
out,  however,  that  it  all  depended  upon  the  kind  of 
ventilation,  and  that  in  some  instances  ventilation 
had  encouraged,  instead  of  retarded,  the  growth  of 
fungi.  Air  taken  from  near  the  surface  of  warm,  moist 
ground  into  a  cool  basement  would  prove  worse  than 
useless,  as  water  would  be  precipitated  from  it  on  tcr 
the  cooler  woodwork,  making  it  wetter  instead  of 
drier.  Mr.  Hoxie  emphasized  the  importance  of  re- 
lative humidity  in  its  relation  to  the  growth  of  rot, 
and  then  alluded  to  the  question  of  piling.  He  showed 
a  i)icture  of  a  Canadian  lumber  yard  where  the  manu- 
facturer used  concrete  bottoms  for  piling  lumber; 
siinie  lumbermen,  he  said,  were  under  the  impression 
that  any  f)ld  lumber  was  good  enough  for  use  in  piling, 
and  this  was  the  cause  of  a  considerable  amount  of 
infection.  Other  pictures  illustrated  tanks  for  treat- 
ing lumber  before  piling,  a  method  which  had  been 
proved  to  be  effective.     I  he  i)ercentage  of  rf)sin  and 


the  density  were  most  important  indices  to  the  resist- 
ing power  to  decay  in  yellow  pine.  Mr.  Hoxie  con- 
cluded by  pointing  out  the  danger  of  using  unsuitable 
•lumber  in  mill  construction. 

Dr.  J.  S.  Bates,  Superintendent  of  the  Forest  Pro- 
ducts Laboratories  of  Canada,  stated  that  the  labora- 
tories had  recently  undertaken  a  general  investigation 
of  Nova  Scotia  mine  timber.  They  had  received  from 
mine  owners  shipments  of  timber  with  a  view  to  de- 
termine the  relative  strength  of  the  various  species  ; 
specimens  of  black  and  red  spruce  and  balsam  fir  were 
obtairied.  When  they  started  to  make  the  tests  it  was 
found  that  the  timber  was  infected  with  fungi,  which 
of  course  affected  the  strength  of  the  timber ;  the  re- 
sults showed  that  only  forty  per  cent,  of  the  288  sticks 
were  sound.  Some  mine  owners  wondered  why  the 
timber  rotted  so  quickly;  the  investigation  showed 
that  some  of  the  timber  was  rotting  before  it  was  put 
into  the  mines.  As  the  result  of  the  tests,  it  was 
found  that  the  strength  of  the  timber  had  decreased 
from  15  per  cent,  to  30  per  cent.,  even  with  very  little 
external  sign  of  rot.  With  regard  to  the  species,  there 
was  little  diff'erence  so  far  as  the  deterioration  was 
concerned.  Enquiries  elicited  the  fact  that  some  of 
the  ,  pit  props  were  not  properly  stored  in  the  yards, 
and  that  they  had  absorbed  a  large  quantity  of  moist- 
ure ;  there  was  also  a  considerable  amount  of  rotten 
wood  in  the  storage  yard,  which  aft'orded  excellent 
food  for  the  fungi.  Dr.  Bates  announced  that  the 
Department  were  undertaking  experiments  to  deter- 
mine the  relation  between  moisture  in  lumber  and  the 
pressure  of  humidity  in  the  surrounding  air. 

Mr.  J.  A.  Jamieson  referred  to  decay  in  timbers 
used  in  building  grain  elevators.  His  experience  was 
that  wood  cut  and  placed  in  buildings  in  a  very  damp 
condition  decayed  rapidly ;  while  in  one  case  wood 
left  to  dry  for  twelve  months  was  in  an  almost  per- 
fect condition  after  having  been  in  use  for  twenty- 
five  years.  He  asked  how  it  was  that  in  some  in- 
stances the  decay  was  found  in  the  heart  of  the  timber 
while  the  outside  was  sound? 

Miss  Derick  replied  that  some  trees  were  infected 
by  reason  of  the  wounds  made  through  the  branches 
being  broken,  allowing  fungi  to  enter  the  heart,  and 


Coniophora,  with  fruit,  on  a  beam  removed  from  a  cotton  factory. 
Scale  one-third  natural  size. 

still  other  timber  was  infected  after  it  was  cut,  since 
in  some  species  heartwood  is  more  susceptible  than 
the  outer  portions  of  the  tree. 

Dr.  Porter,  of  McGill  University,  suggested  that 
dry  rot  had  increased  of  late  years.  He  tho'ught  that 
this  was  due  in  part  to  the  fact  that  years  ago  portable 
mills  were  more  in  use;  now  the  establishment  of 
large  mills  formed,  as  it  were,  fungus  beds. 

Mr.  Hoxie  was  of  opinion  that  the  increase  of  rot 
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cases  was  due  to  a  certain  extent  tu  the  kind  of  lum- 
ber which  was  now  used.  He  pointed  out  that  the 
sui)i)ly  of  long  leaf  pine  was  not  so  reliable  as  it  was 
in  the  past,  and  that  loblolly,  which  formerly  was  re- 
jected, was  now  being  used  in  increasing  quantities. 

Dr.  S.  Kirsch  also  remarked  that  in  Northern  Que 
bee  they  formerly  cut  the  best  qualities  of  pine,  but 
now  the  mills  were  shipping  inferior  grades.    It  vyas 
much  more  difficult  to  get  good  pine,  and  the  shipping 
distances  were  greater. 

Mr.  John  Kennedy,  in  moving  a  vote  of  thanks  to 
the  speakers,  asked,  "How  shall  we  get  good  timber? 
We  have  to  keep  lumber  in  damp  and  hot  places,  and 
it  is  difficult  to  see  a  remedy."  He  hoped  the  investi- 
gations would  result  in  a  remedy  l)eing  found  for  dry 
rot. 

Mr.  Walter  J.  Francis  (the  chairman),  in  closing 
the  meeting,  declared  that  wood  was  an  excellent 
building  material;  probably  90  to  95  per  cent,  of  the 
structures  in  which  lumber  was  employed  were  sat- 
isfactory. Dry  rot  was  very  insidious  in  its  operation, 
and  the  object  of  the  discussion  was  to  interest  engi- 
neers in  the  subject,  which  was  of  growing  importance. 

The  question  of  timber  treatment  was  left  for  an- 
other meeting. 


Suggested  Specifications 

It  is  of  interest  to  note  that  Mr.  F.  J.  Hoxie  has  re- 
commended the  following  specification  for  adoi)tion 
by  The  Associated  Factory  Mutual  Fire  Insurance 
Companies. 

In  making  contracts  for  beams,  columns  and  plank  to 
he  used  in  "Slow  Burning  Conslructiim,"  the  following  speci- 
fications are  recommended: 

Density.  No  part  of  the  material  shall  have  a  density 
of  less  than  30  pounds  per  cubic  foot  when  tested  by  bor- 
ing smooth  holes  one  inch  in  diameter  and  two  inches  deep 
in  the  ends  of  the  stick,  drying  to  constant  weight  at  213 
deg.  F.  and  weighing  the  borings  and  computing  the  density 
from  the  volume  of  the  hole. 

Rosin.  None  of  the  hcartwood  shall  show  less  than  four 
per  cent,  of  rosin  by  weight  when  borings  are  taken  with  a 
one-inch  bit  with  a  hole  two  inches  deep,  dried  to  constant 
weight  at  212  deg.  F.  and  extracted  with  benzole,  the  extract- 
ed rosin  evaporated  until  it  is  not  soft  or  sticky  when  touched 
with  the  finger  at  70  deg.  F. 

Heartwood.  Heartwood  shall  show  in  all  four  faces  of 
every  stick,  and  sapwood  shall  not  extend  more  than  two 
inches  from  the  corner  at  any  place,  measured  perpendicu- 
larly to  the  corner  across  the  face. • 

(irowth  Rings.  For  timber  (i-in.  x  8-in.  or  larger,  there 
must  show  on  the  cross  section  between  the  third  and  fourth 
inch,  measured  radially  from  the  heart  centre  or  pith,  not 
less  than  six  annual  rings  of  growth,  a  majority  of  which 
shall  show  at  least  one-third  summerwood,  which  is  the  dark 
portion  of  the  annual  rings;  but  wide  rins^cd  material  ex- 
cluded by  this  rule  will  be  acceptable,  providing  that  in  the 
majority  of  the  annual  rings  the  dark  ring  is  hard  and  in 
width  e(iual  to  or  greater  than  the  adjacent  light  colored  ring. 

For  pieces  in  which  the  centre  is  not  included,  there  must 
show  on  the  cross  section,  an  average  of  not  less  than  six 
annual  rings  of  growth,  with  not  less  than  one-third  sum- 
merwood. Timbers  will  be  rejected  in  which  there  is  no 
sharp  contrast  in  colbr  between  the  springwood  and  sum- 
merwood. 

Defects.  No  timber  with  knots  greater  than  one  inch 
in  diameter,  or  rot,  or  injurious  shakes  will  be  acceptetl. 

Branding.  Longleaf  pine  sold  under  this  specification 
shall  1)e  branded  with  the  letters  "F.  M.,"  the  name  of  the 


lumber  manufacturer,  the  location  of  the  sawmill  from  which 
it  comes,  and  the  date  of  sawing,  in  letters  at  least  one  inch 
high.- 


Accurate  Daily  and  Total  Cost  Sheets  for 
the  Paving  Contractor 

By  C.  B.  Montgomery 

RELIABLE  cost  data  serve  two  purposes  for  the 
paving  contractor.  First,  immediate  reports 
while  the  work  is  going  on  disclose  leaks  and 
inefficiencies  that  can  be  remedied  with  profit 
on  the  spot.  Second,  complete  and  accurately  kept 
costs  for  one  job  furnish  a  basis  for  bidding  rationally 
on  the  next  one  of  a  similar  kind.  This  advantage 
is  most  pronounced  in  paving  work,  where  similar 
conditions  are  met  with  again  and  again  in  the  busi- 
ness of  the  same  firm.  It  is  also  one  which  is  too  little 
realized,  and  seldom  made  use  of  by  the  average  firm. 
A  contractor  will  often  merely  ascertain  the  local 
prices  of  materials,  estimate  the  labor  requirements, 
add  the  conventional  twenty  per  cent,  for  overhead, 
and  then  affix  an  item  for  profit  determined  largely  by 
the  amount  of  competition  and  the  state  of  his  ex- 
chequer. 

Value  of  Daily  Reports 

Often  a  contractor  will  make  or  lose  large  sums 
without  knowing  where  or  why  it  occurred,  and  with- 
out giving  a  thought  to  what  changes  are  needed  un- 
der the  same  conditions  on  another  job.  Each  day's 
work  should  be  summarized,  showing  the  labor  and 
material  costs  and  the  contract  value  of  the  day's  work 
done.  This  summary  should  be  placed  in  the  superin- 
tendent's or  man,ii^(.r's  hands  within  twenty-fotir 
hiiurs.  Thus  leaks  can  be  located  at  once  and  steps 
taken  to  remedy  them.  It  is  useless  to  censure  a  fore- 
inan  for  extravagances  upon  a  job  after  it  is  completed, 
while,  on  the  other  hand,  a  timely  pointer  may  often 
mean  better  results  from  the  working  force  or  a  more 
economical  use  of  materials. 

The  short  form  given  herewith  is  a  suitable  means 
of  achieving  the  object  of  these  daily  reports.  A  re- 
port such  as  this  must  be  the  foundation  of  any  sys- 
tem, however  elaborate.  It  shows  all  work  performed 
each  day,  the  total  cost  thereof  and  the  average  unit 
cost. 

The  long  form  fulfils  the  second  object  of  the  S3-s- 
tem.  Upon  this  sheet  is  posted  the  information  given 
on  the  short  form,  together  with  all  other  informa- 
tion regarding  this  particular  job.  Posting  may  be 
done  daily,  but  weekly  posting  is  recommended,  as  it 
greatly  reduces  the  amount  of  clerical  labor.  This 
minimizes  errors  and  thereby  increases  the  value  of 


DAILY  COST  Report 

Material  Used 

Labor 

Hauling 

Total 

Remarks 

Un'if 

Amount 

H.nti 

Cost 

Foreman   .    Tmekteper  

Daily  cost  reports  should  reach  the  contractor  within  twenty-four  hours. 
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COMPLETE  Cost  Report 

„      i  Started    

Grading..   

Foundation     

Surface   

Datr 

Labor 

Moulin 

Total 

Remartts 

Datt 

Labor 

Hauling 

"ClKt 

'A'mt: 

Cost 

Mnt 

'CfSt 

Tola 

Remarks 

Ckjie 

Labor 

t 

Ha 

,1 

Cxt 

M 

S/sl 

'Cis 

1 

Tote 

1 

Remarks 

Totals 

Extra  work 

Summary 

Date 

tity 

Unit 

Cast 

'Cost 

Cost' 

Labor 

Total 

Remarks 

Kind  of  Work 

Quantiy 

Unit 

Cost 

Oiterheaa 
Expense 

Total 
Cost 

Avg. 

Income 

Avg. 

Gain 

Per 
Cent 

RerrvirMs 

Totals 

Daily  costs  should  be  posted  weekly  on  this  form  and  checked  with  payrolls  and  invoices  for  material 

the  cost  sheet.  At  the  end  of  each  week  or  pay  period 
the  total  labor  amount  posted  should  be  checked  with 
the  payroll  for  that  period.  In  a  similar  manner  all 
materials  should  be  checked  with  the  invoices  received. 


For  preserving  these  reports,  the  short  form  may 
be  filed  under  the  foreman's  name,  keeping'  the  latest 
dates  on  top.  The  long  forms  may  be  conveniently 
bound  in  a  loose-leaf  binder,  the  names  of  the  streets 
or  jobs  being  in  alphabetical  order.  When  a  job  is 
completed  the  sheets  can  be  transferred  to  a  perman- 
ent file. 

The  subject  of  overhead  expense  is  so  complex 
and  extensive  that  it  will  be  impossible  to  discuss  it 
more  than  briefly.  It  is  of  great  importance,  how- 
ever, and  should  be  included  in  3.ny  complete  cost  re- 
port. The  common  items  constituting  overhead  are 
rent,  light,  heat,  insurance,  officers'  salaries,  tools  and 
equipment,  interest  and  discounts,  office  stationery,  etc. 
The  usual  method  of  distributing  overhead  to  the  con- 
tracts performed  is  the  inaccurate  one  of  totalling  the 
entire  cost  of  a  year's  work,  totalling  the  overhead  for 
that  year,  and  proportioning  the  latter  evenly  over  the 
work.  This  method  is  not  only  loose,  but  requires 
waiting  until  the  end  of  a  year  to  get  the  complete 
cost.  A  modification  of  it,  however,  may  be  made  to 
give  luuch  quicker  and  better  results. 

All  overhead  charges  should  be  grouped  under  sub- 
heads, such  as  office  expenses,  which  should  include 
the  clerical  force,  stationery,  telephones,  rent,  etc. ; 
tools ;  machinery,  including  steam  shovels,  concrete 
mixers,  rollers,  etc.;  plant,  counting  such  charges  as 
rent,  insurance;  plant  machinery,  etc.  (this  item  apply- 
ing particularly  to  asphalt  paving  concerns  who  main- 
tain expensive  plants);  general  expenses,  covering- 
officers'  salaries,  interest  and  discounts,  bad  debts, 
etc. ;  and  any  other  suliheads  which  may  be  necessary. 
Of  these  subheads,  all  but  plant  and  machinery  should 
be  handled  alike  and  can  therefore  be  lumped  and 
treated  as  one.  The  total  of  these  subheads  should  be 
<listril)uted  over  the  work  for  the  year  in  this  man- 
ner. The  total  labor  cost  of  all  work  for  a  year  should 
be  taken  as  a  basis  for  pro-rating  the  overhead.  The 
amount  or  cost  of  materials  used  is  not  a  factor  in 
distributing  any  kind  of  overhead  expense. 

Expenses  under  the  subhead  plant  are  distril)uted 
only  on  the  jobs  which  have  received  material  from 
the  plant.    In  the  case  of  asphalt  paving,  the  unit  of 


production  is  the  "box."  The  plant  expenses  for  a 
year  are  divided  by  the  number  of  boxes  produced  for 
that  time  and  charged  to  the  jobs  where  the  material 
was  delivered,  in  proportion  to  the  quantities  received 
by  each.  Machinery  should,  of  course,  be  charged 
only  to  the  work  upon  which  it  was  used.  The  basis 
of  division  should  be  the  number  of  days  the  machin- 
ery was  in  use. 

It  is  desirable,  as  previously  stated,  to  affix  over- 
head chai-ges  immediately  on  completion  of  a  piece 
of  work,  rather  than  to  wait 'until  the  close  of  the 
fiscal  year  to  determine  the  correct  percentage.  This 
should  be  done  by  using  the  percentages  of  the  previ- 
ous year.  If,  as  is  usually  the  case,  conditions  have 
changed,  either  by  an  increase  or  decrease  in  the  vol- 
ume of  work  done,  or  by  an  increase  or  decrease  of 
overhead  charges,  the  use  of  a  previous  year's  per- 
centage would  result  in  a  false  showing  which  is  not 
apparent  until  the  close  of  a  year's  work.  This  diffi- 
cult}^ is  obviated  by  the  method  developed  by  the 
writer,  of  totalling  and  comparing  the  month's  figures 
with  the  corresponding  month  of  the  previous  year. 

At  the  close  of  each  month  the  figures  for  that 
month,  both  overhead  and  labor,  are  compared  with 
the  corresponding  month  of  the  previous  year.  The 
differences  are  added  to  or  subtracted  from  the  past 
year'^s  totals.  From  these  new  totals  a  new  percent- 
age is  obtained,  to  be  used  for  that  month's  work. 

For  example,  assume  the  total  labor  for  the  year 
1914  to  have  been  $25,600.  The  total  overhead  charges 
for  the  same  year  will  be  taken  at  $3,690,  which  means 
that  the  overhead  charges  for  an}^  given  payroll  should 
be  14.41  per  cent,  of  the  payroll.  For  the  month  of 
Januar}^  1915,  assume  a  labor  cost  of  $6,440  as  against 
$4,820  for  January,  1914.  This  is  an  increase  of  $1,- 
620,  making  a  total  for  the  year  ending  January  31, 
1915,  of  $27,220.  Assume  also  an  overhead  expense 
for  January,  1915,  of  $1,800  as  against  $1,930  for  Janu- 
ary, 1914.  This  decrease  of  $130  gives  a  new  overhead 
total  estimated  for  the  current  yeav  of  $3,560.  From 
these  two  new  totals  a  new  percentage  of  13.08  is 
reached.  Taking  13.08  per  cent,  of  $6,440,  wc  have 
the  adjusted  overhead  charge  for  January,  1915,  of 
$840. 

Similarly,  each  month  a  new  rate  can  be  obtained 
which  will  change  with  changing  conditions,  and  which 
will  provide  a  more  accurate  figure  than  tlie  method 
commonly  in  use. — Engineering  Record. 
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The  new  Bank  of  Toronto  at  the  corner  of  McGill  and  St.  James 
Streets,  Montreal. 


The  new  McLeod  Block  at  Edmonton,  erected  at  a  cost 
of  $600,000. 


The  New  Bank  of  Toronto  at  Montreal 

OX'IC  of  the  mo.st  imi)(jrta!il  Ixiildiiij^s  erected  in 
Montreal  this  year  is  the  new  fJank  of  Toron- 
to, now  being  built  at  the  cf^rner  of  McGill 
and  St.  James  Streets,  by  the  Atlas  Con- 
struction Company,  from  plans  by  Messrs.  Hogle  & 
Davis,  Montreal.  The  Uank  is  on  the  site  of  the  old 
premises  and  of  some  adjoiniii<.(  buildings  on  St.  James 
Street.  The  area  is  92  ft.  x  64  ft.,  witii  an  additional 
area  of  40  ft.  x  28  ft.  at  the  rear.  The  I)uilding  will 
consist  of  a  basement  and  ten  storeys. 

The  frame  is  of  structural  steel,  with  an  exterior  of 
polished  granite  base  course,  and  above  this  terra- 
cotta. The.  floors  will  be  of  concrete,  and  the  parti- 
lions  will  be  fireproof.  Each  floor  will  have  an  area  of 
approximately  six  thousand  feet.  Difficulties  were  en- 
countered in  the  foundations,  one-half  of  the  ground 
being  found  unequal  to  the  heavy  load  which  it  would 
have  to  bear.  The  Simplex  Construction  Company 
were  called  in,  and  placed  one  hundred  and  fifty  stan- 
dard Simplex  piles.  In  our  issue  of  November  18,  1914, 
we  described  in  detail  the  methods  l)y  which  these 
piles  were  placed. 

The  basement  will  C(-)ntain  the  boilers,  \cntilating 
fans,  and  the  ISank's  vaults.  The  roofs  of  the  latter 
will  be  of  very  heavy  steel  and  reinforced  concrete. 
The  ground  floor  will  be  occupied  by  the  Bank,  the  en- 
trance being  on  St.  James  Street.  On  the  east  side  of 
this  floor  will  be  three  passenger  elevators,  supplied 
by  the  A.  B.  See  Electric  Elevator  Company  of  Can- 
ada, Limited,  Montreal.  The  Manager's  and  Assist- 
ant Manager's  offices  are  placed  facing  the  St.  James 
Street  elevation,  while  behind  are  the  public  hall  and 
the  various  tellers',  accountants',  and  clerks'  offices. 
The  remainder  of  the  floors  will  consist  of  offices,  fin- 
ished in  birch.  The  top  floor  is  set  aside  for  living 
rooms  for  the  janitor,  and  a  dining  room  for  the  stafif. 
In  the  halls  there  will  be  marble  dados  four  and  a  half 
feet  high,  while  in  the  halls  on  the  main  floor  the  mar- 
ble dados  will  be  eight  feet  high. 

A  light-well  will  be  situated  in  the  rear  portion  of 
the  building,  the  windows  here  being  of  metal.  The 
following  are  the  sub-contractors :  steel  frame,  the 
Structural  Steel  Company,  Limited,  Montreal ;  heat- 
ing, plumbing  and  ventilation,  L.  E.  Moulton  and  Com- 
pany, Limited,  Montreal ;  electrical  wiring,  P.  Lahee 
and  Company,  Montreal ;  granite,  Stanstead  Granite 
Quarries  Company,  Limited ;  terra-cotta,  Atlantic 
Terra  Cotta  Company,  New  York ;  woodwork,  Joseph 
Binnette,  Montreal ;  hollow  metal  windows,  A.  B. 
Ormsby,  Limited,  Toronto;  metal  bank  windows,  II. 
Hope  and  Sons  of  Canada,  Limited,  Toronto;  archi- 
tectural iron  work,  Montreal  Architectural  Ironworks 
Company ;  glazing,  Hobbs  Manufacturing  Company, 
Limited,  Montreal ;  marble,  Smith  ^Marble  and  Con- 
struction Company,  Limited,  Montreal ;  roofing.  Metal 
Shingle  and  Siding  Company,  Limited.  Montreal. 


A  Pan-American  Road  Congress,  under  the  joint 
auspices  of  the  American  Highway  Association  and 
tiie  American  Road  Builders'  Association,  is  to  be  held 
at  San  Erancisco  during  the  week  beginning  Septem- 
l)er  13.  This  date,  w  hich  was  decided  on  .\pril  16  at  a 
meeting  of  the  jcjint  committee  representing  the  two 
associations,  will  enal)le  engineers  from  the  East  to 
attend  this  Congress  and  also  the  International  Engi- 
neering Congress  which  convenes  the  week  follow- 
ing. Plans  for  the  Congress  are  in  charge  of  an  exe- 
cutive committee,  of  which  Hon.  Chas.  W.  Gates, 
Governor  of  Vermont,  is  Chairman. 
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Method  and  Cost  of  Constructing  Reinforced 
Concrete  Drops  on  C.P.R.  Irrigation  Work* 

T 


W  cstern  Section  of  the   Irrigation  Block 
■)einu'  developed  by  the  Department  ol 


now 
Xaliiral 


Resources  of  the  Canadian  Pacific 
Railway  Company,  has  a  large  system  of 
canals  and  ditches,  the  aggregate  length  of  which  is 
aljoiil  1,600  miles.  There  are  a  very  large  number  of 
structures  on  the  various  canals  and  ditches.  Some  of 
the  timber  structures  were  built  as  early  as  1905  and 


have'  been  eight  years  in  the  ground.  Most  of  these 
structures,  especially  the  highway  bridges  and  division 
gates,  are  good  for  a  number  of  years  yet,  but  some  of 
the  drops,  of  which  there  are  a  large  number,  are  l)e- 
ginning-  to  develop  signs  of  weakness,  and  as  they 
must  be  replaced  without  stopping  the  flow  of  water 
during  the  irrigation  season.  May  1  to  October  i,  the 
reconstruction  must  take  place  l)efore  or  after  the 


LABOR  COST— DROP  No. 


Feature 
Moving  camp  .  .  . 
Setting  up  camp 
Camp  expenses  . 
Hauling  supplies 


Labor 
cost. 

>  68.00 

19.55 

7.00 

159.30 


Unit 
cost. 


2A— LANGDON  DISTRICT. 

Quantity  and  Unit 


Excav.  of  by-pass  ...  .. 

210.00 

$  0 

139 

1,507 

cu.  yds. 

Excav.  of  old  drop  . .   . . 

1,250.00 

0 

636 

1,967 

cu.  yds. 

Removal  of  old  drop  . .  . 

126.80 

2 

338 

54 

243 

M.  ft.  B. 

M 

Building  cement  shed  . .  .  , 

8.96 

8 

070 

1 

112 

■M.  ft.  B. 

M 

Building  chute  in  by-pass 

34.00 

33 

660 

1 

010 

M.  ft.  B. 

M 

Hauling  lumber   

46.60 

1 

987 

23 

438 

M.  ft.  B. 

M 

Hauling  steel  

4.10 

0 

031 

129 

96 

cwt. 

Hauling  cement  

40.00 

0 

042 

948 

00 

cwt. 

Hauling  gravel  

162.90 

0 

975 

167 

cu.  yds. 

Hauling  sand  

73.00 

1 

060 

68 

cu.  yds. 

Hauling  sand  and  gravel  . 

88.60 

2 

685 

33 

cu.  yds. 

Hauling  mixer  and  pump 

29.30 

Pumping  water  

13.10 

Building  forms  

591.00 

0 

100 

5,929 

sq.  ft. 

Bending  and  placing  steel 

and  wire  fabric  

Mix.  and  placing  concrete 

Removal  of  forms  

Backfilling  by-pass  

Backfilling  drop  

Removal  of  chute  

Repairs  to  bank  

Riprap  to  bank  

Cleaning  up,  etc  


110.65 
336.10 
51.25 
143.40 
375.70 
6.88 
106.88 
30.10 
13.72 


0.851 
1 .680 
0.009 
0.090 
0.237 
6.812 
0.822 
1.037 


Kemark.s. 
About  16  miles 
About  24  men 
Dishes  and  repairs 
Groceries,  hay  and  oats 
Clay  loam 

Hand  work  around  old  structure 

Piling  removed  above  grade 

Temporary  structure 

Drops  water  back  into  canal 

Haul  2  miles 

Haul  3  miles 

Haul  3  miles 

Haul  3  miles 

Haul  3  miles 

Haul  15  miles 

Haul  21  miles 


139. 

300. 
5,939 
1,600 
1,588 
1,010 

130 
39. 


96 
00 


cwt. 
cu.  yds. 
sq.  ft. 
cu.  yds. 
cu.  yds. 
M.  ft.  B.  M. 
cu.  yds. 
cu.  yds. 


Total  labor  cost  ....  $4,105.89     

MATERIAL  COST— DROP  2A— LANGDON  DISTRICT 

eature 

Reinforcing  steel  

Wire  fabric  

Cement  

Gravel  

Sand  


Erosion  by  water  from  by-pass 
Extending  35  feet  below  drop 

Includes  team  feed. 


Rope  repairs,  etc. 


Total 

Unit 

Quantity 

Cost 

Freight 

cost 

cost 

11,931  lbs. 

$229.72 

$60.55 

$390.37 

$0,034 

1,075  s.  f. 

22.84 

6.73 

29.57 

0.027 

237  bbls. 

483.86 

45.75 

528.61 

2.230 

167  yds. 

183.70 

61.30 

245.00 

1.4.')7 

68  yds. 

74.80 

25.10 

99.90 

1.469 

23,438  ft.  B.  M. 

323.94 

54 . 80 

290.13 

12.380 

44.35 

44.35 

$1,362.31 

$254.23 

$1,527.83 

Remarks 
600  5^-in.  and  300  i^-in.  bars. 
Clinton  fabric 
Canada  Cement  Company. 
Calgary  Sand  &  Gravel  Co. 
Calgary  Sand  &  Gravel  Co. 
Less  $88.61  salvage  value. 


Total  labor  cost,  including  team  feed   $4,105.89 

Total  material  cost   1,527.83 

Depreciation   on   concrete   mixer,  pump, 

wagons,  harness,  horses,   etc   $302.44 

Depreciation  on  camp  equipment    42.45 

  344.89 

Overhead  expense  of  superintendence,  engineering, 

office  work,  accounting,  etc   938.00 


$6,916.01 

•  By  Robert  S.  Stockton,  in  Kn^'i^(■(•^in^^  nnd  Contracting. 


water  season,  or  during  that  time  by  diverting  the 
water  around  the  structure  by  temporary  works. 

The  policy  of  the  compan}'  has  been  to  replace  the 
large  timber  structures  as  they  approached  the  end  of 
their  life  with  permanent  concrete  structures  of  ap- 
proved design.  The  programme  of  betterments  for 
1913  included  the  replacement  of  the  large  timber 
holdup  drop  known  as  drop  No.  2A  in  the  Secondar)'- 
"A"  Canal,  T>angdon  District,  S.  E.  %  section  19-23- 
27.  The  new  10-ft.  drop  was  designed  to  be  built  of 
reinforced  concrete  with  a  central  pier  and  two  open- 
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ings  tliat  can  be  closed  with  stoj)  plank  5  ft.  9  ins.  lonj^. 
The  holdup  feature  of  this  drop  is  required  to  insure 
the  delivery  of  water  to  "IV  Distributary  in  Langdon 
district,  which  takes  out  3  ft.  al)ove  canal  f;rade.  The 
drop  is  designed  to  discharge  1,000  sec.  ft.  of  water 
over  the  crest  when  the  canal  carries  8  ft.  depth  of 
water.  Previous  experience  indicated  the  econoniy  of 
diverting  the  water  and  l)uilding  the  diop  (luring  fa\'- 
orablc  weather,  esi)ecially  as  rains  and  oilier  condi- 
tions made  it  reasonably  certain  that  a  by-])ass  carry- 
ing 100  sec.  ft.  would  satisfy  the  irrigation  require- 
ments, ft  was  necessary,  however,  to  carr^^  220  sec. 
ft.  for  a  few  days,  which  caused  some  additional  l)ank 
erosion  below  the  temporary  drop.  The  construction 
crew  was  moved  to  the  site  July  17  to  19  and  began 
tlie  work  of  excavating  the  by-pass  and  building  a  di- 
\  erting  dam  in  the  canal.  The  by-pass  was  completed 
July  29  and  the  work  of  tearing  out  the  old  timber 
drop  commenced.  The  old  structure  was  heavily  built, 
having  2,200  lin.  ft.  of  piling  and  54,243  ft.  B.  M.  of 
lumber  incorporated  in  it.  Certain  timbers  in  the  old 
drop  proved  to  be  pretty  Avell  •  decayed,  ])articularl3^ 
above  the  water  line.  The  ])iling  behind  thoj  breast 
wall  was  rotted  and  constituted  the  weakest  s]X)t  in 
the  structure. 

The  excavation  disclosed  4  ft.  of  soil  underlaid  b}'  a 
com])act  I)oulder  clay  which  proved  to  be  (piite  imper- 
vious, and  after  the  footings  and  lower  conciete  iloor 
were  in  place,  there  was  no  pumping  required. 

The  nearest  gravel  pit  was  about  l.S  miles  distant 
and  42  cu.  yds.  of  unscreened  material  was  hauled  and 
used.  The  pit  contains  good  sand  but  poor  gravel,  and 
when  the  cost  of  screening  was  added  and  cpiality  con- 
sidered, it  was  thought  best  to  ship  the  larger  part  of 
the  sand  and  gravel  to  Bennett  Siding,  about  twf)  miles  * 
from  the  work.  The  gravel  received  from  the  ("algary 
Sand  &  Gravel  Company,  however,  had  sojne  over- 
size that  was  picked  out  by  hand.  The  steel  shii)ped 
to  Bennett  Siding  was  mixed  up  with  steel  for  .Stratli- 
more,  which  necessitated  a  team  li;iul  to  straighten 
out. 

A  carload  of  lumber  was  delivered  at  Bennett  .Sid- 
ing for  building  the  forms,  chute,  and  cement  shed, 
and  1,421  F.B.M.  was  hauled  from  Dalroy  Watermas- 
ter's  Headquarters.  The  carpenters  started  building- 
forms  on  August  6  and  the  cut-off  walls  were  poured 
on  August  27.  The  last  concrete  was  put  in  on  .Sep- 
tember 20. 

The  general  mixture  was  intended  to  be  1  sack  of 
cement  to  2^  cu.  ft.  of  sand  and  5  cu.  ft.  of  gravel. 
For  thin  walls  and  copings  a  mixture  of  l-2j^-4  was 
used,  and  for  the  lip  of  the  drop  2-2yi-S.  Since  948 
.sacks  of  cement  were  used,  the  average  was  4.74  sacks 
per  cubic  yard  of  concrete.  The  concrete  was  mixed 
wet  enough  to  spade,  and  was  spaded  so  as  to  require 
little  patching  when  the  forms  were  removed.  The 
concrete  appears  to  be  of  excellent  quality.  The  con- 
crete was  mixed  with  a  No.  1  Smith  Mixer,  with  steam 
engine,  boiler  and  side  loader  mounted  on  steel  trucks. 

All  labor  was  paid  at  prevailing  rates,  stated  at  so 
much  per  day  of  10  hours.  Every  rate  is  stated  in  full 
and  so  carried  in  the  time  books  with  board  deduction 
of  $5.50  per  week.  The  cost  of  team  feed  is  taken  at  90 
cts.  per  day  per  team  and  pro-rated  to  all  work  on 
which  team  time  is  charged. 

The  wages  of  foreman,  barn  boss,  and  for  Sunday 
time  of  teamsters  were  pro-rated  to  all  labor  items. 
Two  rates  of  wages  were  paid,  as  it  had  been  neces- 
sary to  make  a  raise  at  harvest  time  to  hold  the  men ; 
even  at  the  increased  rate,  considerable  trouble  was 


Summary  of  Feature  Costs — Drop  No.  2A — Langdon 


District,  1913. 


It  '111 

(i  '> 

7p  1 

.J'JU 

Excuvation  cind  lj3.ckfillin^  

'Jo 

1  fl 

U't 

1 

U  Jo 

41  J. 

o 

4i 

U  <  1 

Jjiiilcling'  forms 

;)0 1 

00 

2 

(J  5  5 

1  1  u 

l\  \ 

oo 

u 

OD4 

Mixing  and  placing  concrete  

10 

1 

681 

Removal  of  forms  

51 

25 

0 

257 

Steel  and  wire  fabric 

H19 

84 

\ 

595 

Cement 

(i  1 

2 

643 

Gravel  and  sand  

90 

1 

725 

T  11  in    p  r 

1 3 

Id  1 

1 V  1  T"\  f  n        M ^'  1     WT    rir  f'iT\ 

•JO 

\i 

1 .1 X 

.'!44 

89 

\ 

725 

C)verhead  expense 

938 

00 

4 

690 

$f),9ir, 

61 

$.34 

583 

{  ;i  m  Ti  ;i  n  ^ I     1 1 t"ti"j  1         :i  n  f  1   n      ti :i  r 'i  1 1 1  r  v 

96 

$  2 

655 

Excavation  and  backfilling  

2,08.5 

98 

10 

430 

Concrete  work  

2,98G 

68 

14 

932 

Riprap  below  drop  

-.',() 

10 

0 

151 

Depreciation  

:i44 

89 

1 

725 

Overhead  expense  

938 

00 

4 

690 

$6,916 

61 

$34 

583 

experienced,  as  farmers  were  then  paying  about  $2.50 
per  day  and  1)oard.  The-wages  paid  were  as  follows: 
laljorers  at  $2.50  to  $2.75  a  day  of  10  hours;  teamsters 
at  $2.10  to  $2.35  a  day  of  10  hours,  and  including  Sun- 
days ;  carpenters  at  $3.50,  $4  and  $5  a  day,  and  fore- 
man at  $120  a  month.  The  foreman.  Jack  McMullen, 
ran  the  mixer  when  necessary.  The  work  was  direct- 
ed by  R.  B.  Stevens  (Watermaster ) ,  and  Mr.  G.  H. 
Patrick  (Canal  Superintendent),  who  reported  to  the 
.Superintendent  of  Operation  and  Maintenance  for  the 
Western  .Section.  The  plans  were  furnished  by  the 
Chief  Engineer,  who  is  in  general  charge  of  operation, 
maintenance  and  construction  for  all  the  irrigation 
projects  being  de\  eloped  by  the  Canadian  Pacific  Rail- 
way Company. 


Electric  motor  omnibuses  are  being  run  by  the  city 
of  York,  England.  The  vehicle  seats  22  passengers 
and  weighs,  with  the  storage  battery,  about  8,000  lbs. 
The  battery  used  comprises  64  Edison  cells,  is  placed 
under  the  seats,  and  has  a  capacity  of  300-amp-hrs.  at 
72  volts.  The  omnibus  can  run  at  speeds  from  ten  to 
twelve  miles  an  hour  and  can  make  forty  to  forty-five 
miles  before  recharging.  One  advantage  of  the  elec- 
tric omnibus  is  that  it  requires  so  little  attention  from 
the  driver  that  he  is  able  to  act  as  conductor  as  well 
as  motorman.  The  entrance  door  is  at  the  front,  be- 
side the  driver's  seat,  and  by  running  without  a  con- 
ductor the  operating  cost  is  greatly  reduced. 


The  use  of  cement  as  an  anti-,-and  l)last  is  one  de- 
serving the  attention  of  railway  engineers.  When  lo- 
comotives stand  under  steel  bridges  or  viaducts,  the 
blast  from  the  smoke  shaft  throws  out  gases  and 
numerous  small  particles  of  ashes  and  coal,  causing 
serious  injury  in  course  of  time.  In  such  cases  cement 
has  been  successfully  used,  and  now  it  is  common 
practice  on  railways  to  cover  the  bottoms  of  bridges 
with  reinforced  concrete  or  cement  mortar,  which  has 
been  found  to  resist  the  attack  of  gases  and  also  the 
blast  of  particles  coming  from  the  locomotives. 
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Review  and  Forecast  of  the  Proj^jress  of  the 
Burned  Clay  Industry  in  Eastern 
Canada 

By  Joseph  Keele 

THE  present  spell  of  growth  and  progress  in  Can- 
ada, beginning  about  ten  years  ago,  found 
the  native  clayworking  industry  inadequate 
to  supply  the  demand  for  building  material. 
Consequently,  such  substitutes  as  concrete  construc- 
tion, sand-lime  and  cement  brick,  were  largely  used 
and  a  good  deal  of  face-brick  and  fireproofing  were 
imported  from  the  United  States.  During  the  last 
three  or  four  years  several  large  plants  have  been 
erected  in  the  vicinity  of  Toronto  and  Montreal  for 
the  manufacture  of  ordinary  building  brick.  The  out- 
put of  these  plants  is  now  so  large  that  there  is  no 
longer  an  excuse  to  use  substitutes  for  brick,  either  on 
the  score  of  price,  c^uaUty,  or  promptness  of  delivery. 

As  competition  in  this  field  is  bound  to  be  keen, 
tlie  future  existence  of  the  individual  industries  of 
this  class  will  depend  on  their  ability  to  produce  the 
largest  percentage  of  first  quality  l)rick  per  kiln,  with 
the  lowest  cost  of  fuel  and  labor. 

The  recent  great  development  of  the  industry  in 
the  area  between  Toronto  and  Hamilton  was  due  to 
two  conditions.  The  district  contains  an  abundance 
of  the  best  raw  materials  in  Canada  for  the  manufac- 
ture of  rough  clay  products,  and  the  two  cities  and 
neighboring  towns  of¥er  a  large  market  for  the  wares 
])roduced  from  them.  The  raw  material  used  includes 
plastic  shales  from  two  formations — the  Queenston 
and  Lorraine,  which  are  better  known  to  clayworkers 
by  their  former  names,  Medina  and  Hudson  River. 

The  soft,  stoneless  clays,  of  recent  origin,  are  also 
more  extensive  in  these  localities  than  anywhere  else 
in  Ontario,  except  possibly  in  the  clay  belt  of  the 
northern  portion  of  the  province. 

The  Lorraine  shale  and  stoneless  brick  clays  of 
recent  origin  occur  abundantly  within  easy  reach  of 
the  city  of  Montreal,  and  these  have  been  utilized 
freely  in  recent  years  in  building  tip  tliat  city  and 
its  suburbs. 

The  city  of  Quebec  is  supplied  with  similar  ma- 
terials, conveniently  situated.  The  first  plant  for  the 
manufacture  of  shale  brick  was  established  near  this 
city  a  few  years  ago.  The  products  of  this  plant  have 
l)een  so  satisfactory  in  every  respect  that  a  bright 
future  is  assured  for  it. 

The  city  of  Ottawa  was  dependent,  until  recently, 
ui)()n  the  common  brick  made  for  surface  clays  in  its 
\  icinity.  A  few  years  ago  an  extensive  plant  was  erect- 
ed at  RusscI  (al)out  twenty  miles  distant)  which  util- 
ized the  Medina  shale  outcropping  in  that  neighbor- 
hood. The  greater  part  of  the  output  goes  to  Ottawa. 


The  Lorraine  shales  outcrop  is  in  a  large  area  just  east 
of  the  city  limits  awaiting  future  developments.  It  is 
not  utilized  at  present. 

The  Maritime  Provinces  possess  the  raw  materials 
suitable  for  the  manufacture  of  a  greater  range  of  clay 
products  than  is  found  in  any  other  portion  of  Eastern 
Canada,  but  the  surface  clays  are  almost  the  only 
portion  of  their  resources  that  are  utilized  at  present. 
The  principal  brickmaking  centres  are  at  St.  John, 
Pugwash  and  Annapolis,  these  points  being  selected 
on  account  of  the  raw  materials  available,  and  the  facil- 
ities for  distribution,  both  b}^  land  and  water.  The 
large  plants  which  have  been  erected  recently  in  these 
localities  use  the  stoneless  surface  clays  for  brickmak- 
ing, while  the  large  plants  erected  in  the  provinces  of 
Ontario  and  Q,uebec  use  either  of  the  two  shale  forma- 
tions before  mentioned. 

Owing  to  their  greater  compressive  strength,  dens- 
ity and  uniformity  of  size,  the  shale  brick  are  preferred 
for  underground  work,  such  as  trunk  sewers,  and  for 
high  structures  carrying  heavy  floor  loads.  The  future 
development  of  the  brick  industry,  then,  in  the  Mari- 
time Provinces,  will  be  in  the  utilization  of  the  plastic 
shales  with  which  they  are  bountifully  supplied. 

As  far  as  the  rough  clay  products  industry  in  rural 
districts  is  concerned,  there  will  be  little  or  no  change 
in  the  future  as  there  has  been  in  the  past.  The  char- 
acter of  the  product  is  fixed  by  tradition  and  usage, 
and  by  the  raw  material  available  at  any  given  locality. 

Any  changes  that  are  introduced  will  not  affect  the 
color  and  shape  of  the  product,  but  Avill  be  manifested 
in  improved  or  more  economic  method  of  production, 
such  as  the  substitution  of  permanent  down-draft 
kilns  for  the  wasteful  temporary  scove  or  clamp  kilns 
now  in  use. 

One  thing  seems  bound  to  happen,  however,  in  tbi.'^ 
connection,  and  that  is  the  extension  of  the  practice 
of  underground  drainage  for  agricultural  lands.  This 
is  done  to  a  considerable  extent  already  in  Southern 
Ontario,  but  scarcely  at  all  in  Quebec  or  New  Bruns- 
Avick.  No  field  drain-tile  are  produced  in  these  two 
provinces,  although  they  have  extensive  and  wide- 
spread deposits  of  stoneless  surface  clays  suitable  for 
the  purpose,  as  Avell  as  large  regions  of  land  which 
would  be  rendered  much  more  productive  b}"  under- 
draining. 

The  development  which  is  likely  to  occur,  there- 
fore, is  the  building  of  several  small  plants  at  various 
points,  to  which  farmers  from  the  surrounding  dis- 
tricts can  send  their  teams  for  a  load  of  tile  whenever 
recpiired.  This  seems  to  be  a  more  satisfactory  plan 
than  in  having  a  few  extensive  tile  works  at  certain 
centres,  from  which  shipments  would  have  to  be  made 
by  railroad  or  barges  to  the  rural  districts. 

The  extensive  belt  of  stoneless  glacial  clays  in 
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Northern  Ontario  and  Quebec  contains  material  which 
is  very  suitable  for  the  manufacturer  of  common-brick 
and  drain-tile.  These  localities  are  situated  too  far 
from  present  markets  to  allow  of  their  being  worked 
for  this  purpose. 

Owing  to  the  abundance  of  wood  in  this  region, 
brick  and  tile  should  be  produced  cheaply.  A  cheap 
freight  rate  to  southern  points  might  be  secured  by 
utilizing  return  empty  coal  cars  from  the  divisional 
points  on  the  Transcontinental  Railway,  which  trav- 
erses the  clay  belt. 

Face-Brick 

The  discussion  so  far  has  had  reference  to  com- 
mon brick  made  by  either  the  soft-mud,  or  dry-pressed 
process.  So  much  poor  dry-pressed  brick  has  been 
made  in  Eastern  Canada  in  late  yeais  that  I  ofifer  no 
apology  for  placing  such  in  the  common  class.  They 
can  be  bought  at  common  prices  also. 

Some  of  the  makers  do  keep  up  a  high  standard  of 
excellence  as  regards  density,  finish  and  color  for  their 
dry-pressed  product,  and  these  always  find  a  ready 
sale  at  prices  considerably  above  that  of  the  ordinary 
building  brick. 

The  best  architects,  however,  no  longer  regard  the 
dry-pressed  process  as  the  high-water-mark  in  brick 
production.  The  smooth  surfaces  and  tiresome  uni- 
formity of  color  do  not  lend  themselves  to  effective 
treatment,  especially  f(jr  residence  work.  But  it  is 
l)rol)able  that  their  use  will  be  continued  for  business 
buildings. 

Roughness  in  texture  and  variety  of  color  are  now 
regarded  as  most  desirable  qualities  for  face  brick. 
The  roughness  is  produced  by  a  simple  device  attached 
to  the  brick  machine,  and  variety  of  color  is  obtained 
by  "flashing"  during  the  burning  process.  In  some 
localities  in  the  United  States  kilns  of  this  kind  of 
brick  are  turned  out  which  rival  Turkish  rugs  in  col- 
or and  texture. 

These  brick  are  made  from  shales,  the  cost  of  pro- 
duction being  practically  the  same  as  that  of  the  ordin- 
ary wire-cut,  but  the  profits  are  much  greater. 

A  few  of  the  leading  brick  plants  in  Ontario  and 
Quebec  have  taken  up  the  manufacture  of  rough-faced 
brick  in  a  half-hearted  manner  as  a  recognition  to  a 
passing  fad.  These  firms  are  essentially  dry-pressed 
face  brick  makers ;  but  it  is  significant  to  note  that  by 
overburning  and  flashing  their  dry-process  wares  they 
are  catering  to  the  desire  for  roughness  of  finish  and 
diversity  of  color. 

Of  the  twenty  plants  using  cither  the  Queenston  or 
Lorraine  shales  in  the  triangular  area  included  be- 
tween Toronto,  Hamilton  and  Credit  Forks,  twelve 
are  wholly  dry-press  makers,  while  eight  are  wire- 
cut  or  mixed  plants.  Three  of  the  latter  make  a  small 
(juantity  of  rough-texture  face  brick.  One  of  these, 
the  Ontario  Government  plant  at  Mimico,  produces  an 
article  equally  as  good  as  most  of  the  imported  ma- 
terial. There  appears  to  be  an  opportunity  here  for 
an  enterprising  brickmaker  to  produce  a  distinctive 
article  which  will  bring  him  out  of  the  common  class 
into  the  region  of  greater  profit. 

One  of  the  plants  at  Laprairie,  near  Montreal,  uses 
the  Lorraine  shale  to  good  effect  in  producing  a  rough- 
texture  face  brick  for  the  Montreal  market. 

The  Lorraine  and  Levis  shales  near  the  city  of 
Quebec  can  be  used  to  produce  richer  effects  than 
those  of  the  western  shales. 

The  carboniferous  shales  in  New  Brunswick  and 
Nova  Scotia  contain  endless  possibilities  for  this  class 
of  ware.    That  they  have  been  unused  up  to  the  pre- 
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sent  denotes  a  singular  lack  of  appreciation  for  the 
beauty  of  burned  clay  ware,  and  an  unrivalled  build- 
ing material,  in  the  cities  of  these  provinces. 

Fireproofing 

Hollow  blocks  of  various  shapes,  made  of  burned 
clay,  are  used  largely  as  the  fireproof  clothing  for  steel 
frames  in  modern  high  structures— hence  the  trade 
name  of  fireproofing  for  this  class  of  ware.  The  use 
of  hollow  blocks,  however,  is  not  confined  to  covering 
steel  structures ;  they  are  now  used  extensively  as  a 
bm'lding  material  for  the  construction  of  exterior  walls 
and  partitions  in  factories,  silos,  dwellings  and  store- 
houses. 

There  are  only  four  factories  manufacturing  this 
class  of  ware  in  Eastern  Canada,  and  only  one  of  these 
is  devoted  solely  to  this  product.  Three  of  these  use 
surface  clay,  and  one  located  in  Toronto  uses  Lorraine 
shale. 

The  surface  clay  is  not  a  very  satisfactory  material 
for  fireproofing,  the  shales  being  better,  as  they  pro- 
duce a  harder,  stronger  ware,  which  also  stands  trans- 
portation without  undue  loss  from  breakage. 

The  supply  of  home-made  fireprf)ofing  is  inade- 
(|uate  in  quality  and  quantity. 

Several  brick  plants  already  located  on  shales  in 
any  of  the  provinces  might  profitably  take  up  this 
branch  of  the  industry.  Almost  any  of  the  plastic 
shales  between  Lake  Huron  and  the  Atlantic  are  suit- 
able for  the  purpose.  The  use  of  hollow  blocks  made 
from  burned  clay  is  always  increasing,  and  will  con- 
tinue to  do  so  as  long  as  building  activity  keeps  up. 

Paving  Brick 

Vitrifying  clays  or  shales 'suitable  for  the  manu- 
facture of  this  class  of  clay  products  are  comparative- 
ly rare  in  Eastern  Canada.  Nearly  all  of  the  paving 
brick  used  in  Toronto  and  other  localities  in  South- 
Western  Ontario  are  imported  from  the  United  States. 
A  small  quantity  of  paving  brick  is  made  from  the  Lor- 
raine shale  at  West  Toronto.  While  these  may  be  suit- 
able for  sidewalks  or  residential  streets,  their  life  is 
too  short  under  the  ordinary  city  traffic. 

Certain  shale  deposits  of  the  Levis  and  .Sillery 
formations,  which  are  probably  suitable  for  the  manu- 
facture of  paving  brick,  were  discovered  by  the  writer 
about  two  years  ago.  The  Citadel  Brick  Company  of 
Quebec  is  experimenting  with  these  shales  at  present, 
so  that  paving  brick  may  become  one  of  its  principal 
products  in  the  future. 

It  is  quite  possible  that  jiaving  blocks  might  be 
made  from  the  Lorraine  shales  near  Toronto  or  Mont- 
real if  a  certain  percentage  of  imported  fire  clay  were 
added,  in  order  to  prolong  the  vitrification  range  of 
the  shale  and  toughen  the  product.  This  is  another 
opportunity  for  brickmakers  in  Ontario  to  get  out  of 
the  common  brick  class. 

The  carboniferous  formation  in  the  coal  mining 
districts  of  New  Brunswick  and  Nova  Scotia  contain 
shale  suitable  for  the  manufacture  of  vitrified  wares. 
No  attempt  has  yet  been  made  to  develop  this  industry, 
the  principal  reason  being  that  a  market  does  not  ex- 
ist for  them  at  that  end  of  the  country. 

Sewer  Pipe 

i  hree  plants  arc  emi)loyed  all  the  year  round  in 
the  manufacturer  of  sewer  pipe  in  Ontario.  The  raw 
material  used  is  either  the  soft  weathered  top  of  the 
Queenston  (Medina)  shale  or  a  transported  clay 
washed  from  the  same  material,  which  occurs  at 
Waterdown  and  vicinity,  near  Hamilton.    This  clay 
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Imnis  to  a  good  strong  red  1)ody,  but  does  not  take 
a  very  good  salt  glaze.  It  is  the  only  material  we 
know  of  in  the  province  which  is  suitable  for  the  pur- 
pose. These  pipe  are  used  extensively  in  Southei,-n 
Ontario,  notwithstanding  the  competition  of  the 
brightly  glazed  pipe  made  from  fire  clay  or  semi-re- 
dustrial  wastes  is  rapidly  gaining  in  importance,  both 
fractory  clay  in  Ohio  or  Missouri.  The  most  extens- 
ive sewer  pipe  plant  in  the  Dominion  is  situated  at  St. 
John,  in  the  province  of  Quebec.  The  local  clay  is 
used,  but  a  liberal  stiffening  of  fire  clay  imported  from 
New  Jersey  is  added  to  it. 

The  shales  already  indicated  as  occurring  in  the 
vicinity  of  Levis  might  be  used  to  advantage  for  this 
class  of  ware,  as  they  take  a  good  salt  glaze,  and  are 
by  far  the  most  refractory  shales  found  in  the  two 
provinces.  With  water  transportation  on  the  St.  Law- 
rence and  rail  connection  with  all  the  principal  centres, 
an  important  industry  in  vitrified  wares  might  be  es- 
tablished at  Levis. 

The  carboniferous  shales  of  the  Maritime  Pro- 
vinces furnish  the  necessary  raw  materials  for  the 
manufacture  of  sewer  pipe,  as  well  as  the  coal  for 
burning  them.  One  plant  has  been  established  for 
several  years  at  New  Glasgow  in  Novct  Scotia,  Avhich 
is  now  in  a  flourishing  condition. 

There  is  room  for  another  sewer  pipe  plant  at  Monc- 
ton  or  in  the  Grand  Lake  coal  area  of  New  Bruns- 
wick. Ware  like  this  is  not  like  common  brick,  inas- 
much as  it  can  stand  the  freight  charges  for  long  haul- 
age by  rail. 

Electrical  Conduits 

These  are  used  for  laying  wires  underground,  their 
requisites  being  strength,  straightness  and  imperme- 
ability. Conduits  are  generally  made  from  fire  clays 
or  some  semi-refractory  clays  or  shales,  finished  with 
a  salt  glaze.  None  are  produced  in  Canada,  but  hun- 
dreds of  thousands  of  dollars'  worth  are  imported  an- 
nually from  the  United  States.  The  telephone  and 
telegraph  companies  prefer  to  go  to  the  additional  ex- 
l)cnse  of  conduits  because  of  the  saving  in  cost  of 
maintenance  and  the  superior  service  they  give. 

The  IMaritime  Provinces  are  the  only  place  where 
raw  materials  for  this  purpose  are  available.  There  is 
now  a  sufficient  market  in  Canada  to  keep  a  large  plant 
running  on  conduits  alpne,  or  it  might  be  combined 
with  the  manufacture  of  sewer  pipe  and  silo  blocks. 

Architectural  Terra-Cotta 

None  of  this  material  is  produced  in  Canada,  but 
it  is  now  used  extensively  in  all  of  our  cities.  It  is 
generally  made  with  a  fire-clay  or  a  bufif  burning  semi- 
refractory  clay,  the  finished  ware  being  coated  with  a 
glaze  or  enamel,  either  white  or  tinted  in  color,  or 
mottled  to  imitate  granite.  An  industry  of  this  kind 
i-e(|uires  a  large  stafi:'  of  skilled  workmen,  for  whom 
employment  must  be  found  all  the  year  round. 

Now  tiiat  tlTc  Canadian  market  for  architectural 
terra-cotta  is  large,  a  ])lant  situated,  for  instance,  on 
the  Welland  Canal,  wiierc  fire-clay  and  coal  could  be 
brouglit  l)y  barge,  ouglit  to  succeed. 

The  manufacture  of  enamelled  brick  and  decorative 
tile  for  indoor  work  could  be  combined  with  the  terra- 
cotta, as  the  same  body  and  enamels  could  be  used 
for  all.  The  manufacture  of  red  and  bufif  terra-cotta, 
without  a  glaze,  was  carried  on  at  the  Don  Valley 
Works  in  Toronto  some  years  ago,  but  it  was  dis- 
continued. 

This  industry  might  be  re\  i\  ed  again  to  advantage. 
Cornice,  string  courses  and   panels  of  this  material 


could  be  combined  with  brickwork  and  be  made  very 
effective  in  many  classes  of  buildings. 

The  Lorraine  shales,  the  weathered  top  of  the 
Queenston  shales  and  certain  of  the  surface  clays  can 
be  used  for  this  purpose. 

Roofing  Tile 

The  manufacture  of  roofing  tile  is  not  carried  on 
in  any  part  of  Canada  on  a  commercial  scale.  A  few 
clayworkers  in  Eastern  Canada  have  made  tile  for 
roofing  houses  in  the  vicinity  of  their  plants,  but  none 
of  them  care  to  undertake  making  them  for  sale.  The 
manufacture  of  roofing  tile  at  the  Ontario  Govern- 
ment plant  at  Mimico  has  passed  the  experimental 
stage.  They  are  now  producing  red  tiles  from  the 
Lorraine  shale  which  is  as  good  in  color  and  body  as 
any  of  the  imported  tile.  These  tile  are  for  the  new 
Asylum  Buildings  at  Whitby  and  are  of  the  Spanish 
or  "S"  type.  A  large  quantity  of  roofing  tile  is  im- 
ported annually  into  this  country  for  use  on  the  best 
class  of  buildings.  The  shales  in  Ontario  or  the  Mari- 
time Provinces  will  supply  the  raw  material,  but  a 
considerable  amount  of  skill  is  required  to  make  them. 

Fuel 

Fuel  is  one  of  the  most  important  items  to  be  con- 
sidered in  the  future  of  the  clayworking  industry  in 
Canada.  Not  so  many  years  ago,  wood  was  the  only 
fuel  used  for  burning.  It  Avas  plentiful  and  cheap,  and 
no  very  high  temperatures  were  required  for  the  class 
of  clay  wares  then  being  made.  Wood  is  increasing 
in  price,  and  harder  to  obtain  in  large  quantities. 
Higher  temperatures  with  longer  sustained  fires  are 
required  for  the  better  class  of  clay  wares,  and  more 
coal  than  wood  is  now  used  in  the  clayworking  in- 
dustry in  this  country. 

No  coal  occurs  in  either  Ontario  or  Quebec,  and 
very  little  in  New  Brunswick.  Nova  Scotia  coal  is 
shipped  as  far  as  Montreal.  Very  little  of  it  comes 
further  west.  Most  of  the  coal  used  in  Ontario  comes 
from  Pennsylvania. 

There  is  great  waste  of  coal  in  the  clay  industry, 
due  to  defective  or  poorly  built  kilns,  badly  construct- 
ed furnaces  giving  imperfect  combustion,  careless  fir- 
ing and  other  causes.  The  use  of  producer  gas  or  a 
perfect  combustion  furnace  are  two  methods  proposed 
b}''  the  brickworks'  engineer  for  the  elimination  of 
waste  in  fuel. 

A  discussion  of  the  various  devices  in  kilns  and  fur- 
naces is  beyond  the  scope  of  this  paper,  but  it  has 
been  demonstrated  beyond  question  in  a  few  plants 
that  an  immense  saving  of  fuel  can  be  effected  and 
the  smoke  nuisance  almost  eliminated. 

Refractory  Goods 

Clays  suitable  for  the  manufacture  of  refractory  or 
even  semi-refractory  wares,  practically  do  not  occur 
in  the  provinces  of  Ontario  and  Quebec,  as  far  as  we 
know  at  present. 

Fire  clay  is  known  to  exist  at  one  point  in  Ontario, 
but  it  is  situated  too  far  from  transportation  to  be  of 
economic  value.  This  occurrence  is  situated  on  the 
Missinabi  River,  about  forty  miles  north  of  Cochrane, 
a  point  on  the  National  Transcontinental  Railway.  The 
deposit  consists  of  white,  pink  and  yellow  plastic  clays, 
the  white  clay,  only,  being  a  fire  clay.  Borings  made 
on  the  deposit  show  at  least  25  feet  in  thickness  over 
a  considerable  area,  15  feet  of  which  is  white  clay. 

A  four-foot  bed  of  semi-refractory  clay,  softening 
at  a  temperature  of  about  1,600  deg.  C,  is  found  un- 
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dci  lying  the  coal  seam  in  eastern  portions  oi  the  Grand 
Lake  coal  area  of  New  Bruns.wick. 

I  Mastic  fire  chiys  occur  at  three  locaHties  in  Nova 
Scotia — at  Shifbenacadie,  Inverness  and  Middle  Mus- 
quodoboit.  There  is  no  railroad  connection  near  the 
latter  deposit.  A  large  body  of  i)lastic  felsite,  which 
in  this  instance  is  a  refractory  rock  but  not  plastic, 
occurs  at  Coxhcatli  near  Sydney.  When  this  material 
is  crushed  and  mixed  with  enough  plastic  fire  clay  to 
make  it  workable,  an  excellent  quality  of  fire  brick  can 
be  produced.  No  fire  brick  is  made  from  the  native 
refractory  clays  in  the  Maritime  Provinces,  one  of  the 
principal  reasons  for  this  being  that  the  Scotch  fire 
brick  can  be  delivered  from  steamships  at  a  very  rea- 
sonable rate. 

Stove  linings  and  special  shapes  of  fire-clay  goods 
are  made  at  St.  John  and  Montreal  in  the  province  of 
Quebec.  The  fire  clays  for  this  ])urpose  are  imported 
from  the  State  of  New  Jersey. 

Silica  brick  are  made  from  crushed  quartzite,  to 
which  is  added  about  three  per  cent,  of  lime  for  bond- 
ing purposes.  These  brick  are  molded  by  hand,  and 
burned  in  kilns  at  a  very  high  temperature.  Tlic  raw 
material  for  this  class  of  n  fr.u  tiiry  ware  occurs  in 
Canada,  but  the  cost  of  fuel  fnr  burning  is  large. 

Whiteware 

This  term  is  used  here  to  include  table-ware,  sani- 
tary and  electrical  porcelain,  Xvhite  floor  and  wall  tile. 
The  raw  materials  entering  into  the  composition  of  all 
whiteware  bodies  are:  (1)  kaolin,  which  is  generally 
known  by  the  trade  name  of  China  clay;  (2)  ball 
clay;  (3)  feldspar;  (4)  flint. 

A  limited  amount  of  China  clay  is  produced  ni 
Quebec,  at  a  point  about  forty  miles  North-West  of 
Montreal.  This  is  the  only  locality,  so  far  as  known, 
at  which  it  occurs.  No  ball  clay  has  so  far  been  found 
in  Canada.  Canadian  feldspar  is  mined  north  of  Kings- 
ton, Ontario,  and  shipped  to  New  York  State  for  grind- 
ing. Flint  is  generally  ground  quartz  in  America. 
Most  of  it  is  produced  in  the  State  of  Maine,  where 
it  is  ground  for  use  in  potteries.  A  large  amount  of 
fire  clay  is  also  used  in  the  pottery  industry,  for  mak- 
ing saggers — which  are  practically  fire-clay  boxes  for 
holding  the  ware  while  burning.  Whiteware  indus- 
tries are  often  situated  at  points  where  none  of  the 
raw  materials  occur,  except  possibly  the  fire  clay. 
Convenience  of  transportation,  a  cheap  fuel,  and  a 
large  supply  of  skilled  labor  are  the  essential  features 
of  a  pottery  centre. 

No  table  ware  is  made  in  Canada.  There  are  two 
plants  at  St.  John,  Quebec,  which  manufacture  sani- 
tary porcelain. 

Electrical  i)orcclain  is  now  made  in  Hamilton,  Out., 
by  the  Canadian  Porcelain  Company.  Their  output 
is  chiefly  large  insulators  for  power  lines.  The  Gen- 
eral Electric  Company  also  manufacture  a  certain 
amount  of  their  porcelain  at  Peterborough.  A  plant 
for  the  manufacture  of  white  vitrified  floor  tile  was 
built  recently  at  Kingston. 

livery  particle  of  the  raw  material  used  in  the  above 
industries  is  imported  from  England  and  the  United 
States.  As  the  consumption  increases  these  factories 
will  be  enlarged  or  probably  other  factories  will  be 
established  at  various  points  in  the  future. 

Economic  considerations  are  probably  against  the 
establishment  of  an  industry  for  the  manufacture  of 
table  ware  in  Canada.  These  articles  will  continue  to 
be  imported  for  a  considerable  time  to  come.  The  only 
difference  will  be  that  a  lai^ger  proportion  will  come 
from  England,  France  and  the  IJnited  States,  which 
hitherto  came  from  Germany  and  Austria. 


The  time  is  past  when  anything  that  looked  like  a 
brick  could  be  sold  at  a  profit.  The  future  demands 
will  be  more  exacting,  so  that  those  clayworking  plants 
which  do  not  strive  after  excellence  in  production  or 
are  located  on  poor  material  will  have  to  drop  out 
of  the  business. 

The  weak  spot  in  the  clayworking  industry  is  the 
lack  of  technical  knowledge  on  the  part  of  the  major- 
ity concerned  in  it.  '  Many  costly  mistakes  are  made 
every  year  in  various  parts  of  the  country,  being  due 
to  poor  location,  wrong  equipment,  or  defective  raw 
material. 

Considera1)le  skill  and  experience  are  required  to 
build  a  modern  clayworking  plant  and  start  it  into 
successful  operation,  but  the  tendency  seems  to  be  to 
use  the  cheapest  advice,  on  the  popular  assumption 
that  anyone  can  make  brick  or  tile. 

Clays  contain  more  disagreeable  surprises  for  un- 
wary manufacturers  than  any  other  kind  of  raw  ma- 
terial, and  it  is  often  possible  to  detect  and  provide 
against  these  troubles  in  the  preliminary  examination. 

The  raw  materials  used  in  whiteware  industries 
arc  fixed,  and  to  a  certain  extent,  unvarying.  It  is 
possible  to  foretell  very  closely  what  kind  of  ware 
will  be  produced  in  practice. 

The  things  to  be  considered  in  starting  an  industry 
of  this  kind  are:  (1)  a  market  for  the  wares;  (2)  loca- 
tion of  plant;  (3)  fuel  supply;  (4)  conditions  favorable 
to  a  permanent  supply  of  skilled  labor.  These  ques- 
tions, of  course,  are  dependent  on  the  vital  one — whe- 
ther fcyeign  comi)etition  can  be  met.  In  the  manu- 
facture of  clay  ])roducts  for  structural  materials,  where 
the  raw  material  is  of  an  infinite  variety,  no  reason- 
able trouble  or  expense  should  be  spared  during  the 
preliminary  investigations  of  the  proposed  site. 

The  following  figures,  compiled  by  Mr.  John  Mc- 
Leish,  of  the  Bureau  of  Mineral  Resources  and  Sta- 
tistics of  the  Department  of  Mines,  show  a  consider- 
able annual  increase  in  the  output  of  clay  products 
during  the  last  three  years : 

Value  of  Production  of  Clay  Products  by  Provinces 


1911  1912  1913 

Nova  Scotia  $   374,249  $   272,053  .$  332,272 

New  Brun,swick                            38,000  54,910  62,269 

Quebec   '  1,341,467  1,680,460  1,606,816 

Ontario                                      3,916,575  4,864,700  5,220,467 


Tfital  value  for  Eastern  Can- 
ada  .$5,570,391     $6,872,123  $7,221,824 

Extent  of  Production  and  Consumption  of  Clay  Products  in 
the  Dominion 

Total  value  of  clay  products  [jroduced  in  Canada 

during  1913  $9,504,314 

Total  value  of  clay  products  imi)orted  into  Can- 
ada during  1913    7.387,885 


Owing  to  the  depression  in  the  building  trade  dur- 
ing the  latter  part  of  1914,  it  is  probable  that  some  de- 
crease will  be  shown  in  the  production  of  rough  clay 
products  when  the  returns  are  compiled.  The  clay 
industry,  however,  does  not  suiYer  to  the  extent  that 
many  others  do  in  time  of  general  depression. — Brick 
and  Clay  Record. 


In  New  York  City  it  is  proposed  to  erect  a  build- 
ing to  be  known  as  the  Pan-American  lUiilding.  If  the 
plans  go  through,  the  new  structure  will  put  all  other 
sky-scrapers  in  the  shade,  as  they  call  for  a  building 
over  one  thousand  feet  high.  The  cost  is  estimated  ai 
seventeen  million  dollars. 
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Specifications  for  Bituminous  Road  Binder 

Till'".  lOlliiwing"  specifications  followed  carefully, 
accordint^'  to  Municipal  Engineering,  Indiana- 
polis, will  ensure  an  excellent  material  for  bitu- 
minous road  construction : — 
A  bituminous  road  binder,  in  order  to  be  eligible  for 
use  under  tliese  specifications  for  the  construction  of  a 
bituminous  surface,  of  the  type  herein  called  for,  must 
comply  in  all  respects  with  the  fallowing  practical  and 
established  tests  for  the  purpose  hereinafter  stated. 

The  bid  of  each  contractor  must  specifically  state 
the  brand  of  bituminous  road  binder  which  he  pro- 
poses to  use.  lie  must  give  the  name,  nature,  and 
chemical  analysis  of  the  material  to  be  used,  and  where 
and  by  whom  produced.  His  bid  must  be  accompanied 
with  a  sample  of  at  least  1  lb.  of  it,  properly  marked 
and  identified.  Bids  which  do  not  comply  with  this 
requirement  will  be  rejected  as  irregular: 

Test  1 :  Ductility. — In  order  to  demonstrate  the  ce- 
mentitious  or  adhesive  character  of  the  bituminous 
road  binder,  such  binder  as  used  must  have  a  ductility 
of  not  less  than  50  cm.  at  77  deg".  Fah.,  according  to 
the  District  of  Columbia  standard. 

Test  2:  Specific  Gravity. — In  order  to  demonstrate 
that  the  bituminous  road  binder  is  of  an  asphaltic  and 
cementitious  character,  as  distinguished  from  an  oil)^ 
and  non-cementitious  character,  and  to  preserve  the 
pro])er  balance  between  its  adhesive  and  cohesive  quali- 
ties, the  specific  gravity  shall  be  not  less  than  1.04  at 
77  deg.  Fah. 

Test  3 :  Paraffin  Scale. — In  order  to  further  demon- 
strate that  the  bituminous  road  binder  is  of  an  asphaltic 
and'  cementitious  character,  and  to  ensure  against  the 
excessive  use  of  non-cementitious  materials  produced 
from  oils  having"  a  parafiin  base,  the  bituminous  road 
binder  must  not  contain  more  than  one-half  of  1  per 
cent,  of  paraffin  scale,  as  determined  by  the  Holde 
method. 

Test  4 :  Penetration. — In  order  to  demonstrate  that 
the  bituminous  road  binder  proposed  to  be  used  is  of 
the  proper  degree  of  consistency,  it  must,  when  tested 
for  five  seconds  at  77  deg.  Fah.  with  a  No.  2  needle 
weighted  with  100  grammes,  have  a  penetration  of  at 
least  12  mm.  and  not  more  than  15  mm. 

Test  5:  Volatilization. — In  order  to  demonstrate 
that  the  iMtuniinous  road  binder  is  of  a  sufiicient  sta- 
bility to  ensure  against  loss  of  consistency  and  cementi- 
tiousness  upon  being  subjected  to  working  heat,  it 
shall  meet  the  following  test : — When  50  grammes  of 
the  ])itumin()us  road  binder  are  heated  in  a  dish  2;54  "i- 
in  diameter  for  seven  hours  at  325  deg.  Fah.,  the  loss 
siiall  not  exceed  3  per  cent,  and  the  penetration  and 
ductilit}'  of  the  residue  shall  not  be  reduqed  more  than 
50  per  cent,  from  its  original  consistency  and  ductility. 

Test  6:  Viscosity. —  in  order  to  demonstrate  that  the 
bituminous  road  binder  is  of  the  proper  degree  of  vis- 
cosity and  to  demcjnstrate  that  such  binder  has  a  suffi- 
ciently low  melting  ])oint  to  ensure  its  penetration  to  a 
sufficient  dei)th  when  poured  upon  or  over  the  cold 
stone  (or  to  ensure  its  mixing  properly  and  conxeni- 
ently  with  the  mineral  aggregi^ite),  it  shall  ha\  e  a  fioaL 
test  of- lint  more  than  five  minutes  at  150  deg.  Fah.,  as 
determined  by  the  float  test  apparatus  manufactured 
by  Howard  and  Morse,  Brooklyn,  N.Y. 

Test  7:  Purity  of  the  Bituminous  Road  Binder. —  In 
order  to  demonstrate  the  percentage  of  bilumeu  in  the 
bituminous  road  binder,  and  in  order  to  regulate  the 
uniformity  of  this  material,  it  shall  be  soluble  to  the 
extent  of  at  least  95  per  cent,  in  carbon  disulphide. 


Test  8:  Flash  Point. — In  order  to  ensure  safet}^  of 
operation  the  bituminous  road  binder  must  show  a  flash 
point  (New  York  State  closed  oil  tester)  of  not  less 
than  325  deg.  Fah. 

Test  9:  Durability. — In  order  to  demonstrate  that 
the  bituminous  road  binder  is  sufficiently  stable  and 
durable,  it  must  not  sufifer  a  reduction  in  ductility  of 
more  than  10  per  cent,  from  its  original  ductility  after 
it  has  been  incorporated  in  the  paving  mixture  and  ex- 
tracted therefrom  with  purified  carbon  disulphide. 

Test  10:  Standard. — Any  bituminous  road  binder 
to  be  eligible  for  use  under  these  specifications  must 
l)e  in  all  respects  equal  in  quality  to  the  standard  bitu- 
minous road  binder  produced  from  refined  Bermudez 
Lake  asphalt ;  but  whether  the  binder  used  is  produced 
from  refined  Bermudez  Lake  asphalt  or  otherwise,  it 
shall  not  be  considered  as  complying  with  these  speci- 
fications unless  it  complies  with  each  and  all  of  the 
tests  hereinabove  specified. 


By  having  the  plans  for  the  enlargement  of  the 
Montreal  filtration  plant  drawn  in  Montreal,  instead 
of  in  New  York,  the  city  will  save  $6,000  in  duties. 
The  data  will  be  supplied  by  Messrs.  Hering  &  Fuller, 
the  New  York  engineers. 

Now  that  Germany,  France  and  Belgium  are  in  all 
likelihood  to  remain  in  the  background  for  some  years 
as  far  as  furnishing-  railway  material  is  concerned, 
large  orders  are  likely  to  be  placed  in  Canada,  as  the 
worn-out  stock  on  the  Argentine  railways  will  have  to 
be  replaced  if  the  railways  are  to  be  maintained  m  a 
state  of  efficiency.  The  Argentine  railwavs  extend  to 
21,000  miles. 


J.  A.  Culverwell,  a  well-known  hydraulic  and  electrical 
engineer,  died  recently  in  Toronto.- 

Mr.  J.  G.  Cummings  has  been  confirmed  in  his  appoint- 
ment of  City  Engineer  of  Cranlirpok,  B.C. 

Messrs.  Huot,  Henderson  &  Wadsworth,  architects, 
have  removed  from  the  New  Birks  Building  to  437  Old  Birks 
Building,  Montreal. 

Mr.  V.  W.  Horwood,  Provincial  Architect,  of  Manitoba, 
left  Winnipeg  last  week  for  Rochester,  Minn.,  where  he  will 
undergo  an  operation. 

Mr.  J.  E.  Parker,  Town  Engineer,  of  AmhersJ:,  has  taken 
up  the  reins  of  office  again  after  rather  a  serious  indisposition 
of  two  or  three  weeks. 

Capt.  G.  E.  Blake  Begy,  a  well-known  contractor  of 
St.  Catharines,  Ont..  is  among  the  wounded  reported  in  the 
recent  casualty  list  from  the  front. 

Mr.  DeGaspe  Beaubien,  consulting  engineer  and  a  mem- 
ber of  the  Montreal  Electrical  Service  Commission,  has  been 
elected  Vice-President  of  the  Canadian  Club,  Montreal. 

Mr.  C.  W.  Van  Buren  has  l)een  appointed  General 
Master  Car  Builder  by  Mr.  C.  W.  Woodhouse,  Chief  Mech- 
anical Engineer  of  the  C.  P.  R.,  in  place  of  Mr.  R.  \\'.  Bur- 
nett, who  has  resigned. 

Mr.  George  Janin,  Chief  Municipal  Engineer  and  City 
Surveyor  of  Montreal,  who  was  largely  instrumental  in 
raising  a  new  corps  of  engineers  for  service  in  Europe,  has 
left  for  England  on  his  way  to  the  front. 

Mr.  W  illiam  Murdocli.  City  Engineer,  of  St.  John,  has 
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returned  to  New  Brunswick  after  an  extended  tour  of  west- 
ern Canada,  in  the  course  of  which  he  visited  Toronto,  Win- 
nipeg, Calgary,  Edmonton,  and  other  cities. 

Lieut.  F.  H.  Hertzherg.  Toronto,  of  the  Second  Field 
Company  of  Canadian  Engineers,  was  among  the  wounded 
reported  in  the  last  casualty  list.  The  company  to  which  he 
belongs  is  commanded  l)y  Captain  T.  C.  Irving,  Jr. 

Lieut. -Col.  W.  P.  Anderson,  C.M.G.,  Chief  Engineer  of 
the  Department  of  Marine  and  Fisheries,  Ottawa,  has  gone 
to  British  Columbia  for  a  six  weeks'  inspection  trip.  He  is 
accompanied  by  the  Deputy  Minister  of  his  Department. 

Lieut.  Herbert  N.  Klotz,  who  was  killed  in  the  recent 
battle  north  of  Ypres,  hailed  from  Toronto,  where  he  was 
formerly  employed  as  chemist  by  the  Gutta-Percha  and  Rub- 
ber Company.  Mr.  Klotz  was  a  graduate  of  the  School  of 
Practical  Science. 

Major  Edward  C.  Norsworthy,  of  the  Kith  Battalion, 
Montreal,  who  was  killed  during  the  fighting  at  Langemarck, 
was  a  director  of  the  Canada  Cement  Company,  while  Major 
Robt.  Harry  Jamieson,  who  was  wounded  in  the  forearm  dur- 
ing the  same  battle,  is  Vice-President  of  R.  C.  Jamieson  & 
Company,  paint,  varnish,  and  dry  color  manufacturers, 
Montreal. 

Mr.  J.  A.  Shaw,  who  has  been  Electrical  Engineer  of 
the  Eastern  Lines  of  the  C.  P.  R.  since  1908,  with  offices  in 
Montreal,  has  been  appointed  Electrical  Engineer  of  the 
entire  C.  P.  R.  system.  Mr.  Shaw  joined  the  C.  P.  R.  in 
1904  as  Assistant  Electrical  Engineer  of  Motive  Power  at 
the  Angus  Shops.  He  was  made  Electrical  Engineer  of  the 
Eastern  Lines  four  year  later. 

Mr.  Ralph  Hewson,  of  the  engineering  staf?  of  the  To- 
ronto Harbour  Commission,  has  joined  the  C.  P.  R.  Overseas 
Construction  Corps,  and  has  left  for  St.  John,  N.B.  Before 
his  departure  he  was  presented  with  a  wrist-watch,  a  foun- 
tain pen,  and  an  army  jack-knife  by  members  of  the  Commis- 
sion staff.  He  is  a  brother  of  Mr.  E.  G.  Hewson,  Resident 
Engineer  of  the  G.  T.  R.  at  the  Union  Station,  Toronto. 

Mr.  W.  A.  McLean,  Chief  Engineer  of  Highways  for 
the  Province  of  Ontario,  has  returned  to  his  office  in  the 
Parliament  Buildings,  Toronto.  This  will  be  welcome  news 
to  a  wide  circle  of  his  friends.  Mr.  McLean  was  seriously 
indisposed  in  his  home  for  several  weeks,  and  it  was  par- 
ticularly unfortunate  that  he  was  unable  to  discharge  his 
duties  as  President  of  the  International  Road  Congress  held 
recently  in  Toronto. 

Mr.  Frank  S.  Swales,  architect  for  the  Hotel  Vancouver, 
and  other  important  structures,  has  just  returned  to  Van- 
couver from  San  Francisco,  where  he  went  to  superintend 
the  finishing  touches  on  the  C.  P.  R.  building  at  the  Panama- 
Pacific  Exposition,  which  he  designed.  He  says  that  the 
extent  and  nature  of  the  Japanese  exhibits  at  Jewel  City 
indicate  that  the  aggressive  Orientals  intend  to  make  a 
strong  Ijid  for  the  trade  formerly  almost  exclusively  handled 
by  (jermany. 

Mr.  William  T.  Bishop  has  been  nominated  for  the 
office  of  Second  Vice-President  of  The  American  Society  of 
Engineering  Contractors.  Mr.  Bishop  has  had  a  broad  ex- 
perience in  engineering  construction,  both  as  a  civil  engineer 
and  as  a  contractor.  A  record  of  his  past  work  includes 
water-power  developments,  railroad  construction,  subways, 
tunnels,  sewers,  deep  foundations,  factory  and  other  build- 
ings. At  the  present  time  Mr.  Bishop  is  a  member  of  the 
Quebec  Streams  Commission,  which  has  under  its  charge 
the  improvement  of  the  rivers  of  the  Province  of  Quebec. 

Mr.  Samuel  Mill,  i'resident  of  the  Pacific  Highway  As- 
sociation,  accompanied    l)y    Major    Bowlby,    formerly  State 


Highway  Engineer  of  Oregon,  has  been  making  a  tour  of 
the  good  roads  of  Vancouver  Island.  Interviewed  at  Vic- 
toria, B.C.,  he  said  that  he  hoped  that  1915  would  witness  the 
completion  of  the  road  from  Vancouver,  B.C.,  to  the  Mexi- 
can border.  The  most  important  addition,  which  would  be 
opened  this  summer,  was  the  Columbia  River  highway,  upon 
which  section  some  of  the  best,  road  work  on  the  Pacific 
("oast  had  been  carried  out.  Mr.  Hall  had  something  to  say 
about  the  importance  of  good  roads.  Railways  followed  later, 
he  said;  and  he  expressed  the  opinion  that  British  Columbia, 
Washington  and  Oregon  would  be  peopled  very  thickly  in  a 
few  years,  owing  to  the  fact  that  every  form  of  vegetation 
was  possible  on  the  Pacific  slope. 


Mr.  Joseph  Race  on  the  Ghlorination 
of  Water 

Mr.  Joseph  Race,  City  Bacteriologist  of  Ottawa,  gave  an 
address  on  the  chlorination  of  water  before  a  recent  meeting 
of  the  Society  of  Chemical  Industry  in  Montreal.  Mr.  Race 
gave  it  as  his  opinion  that  a  properly  applied  treatment  with 
calcium  hypochloride  of  such  water  as  that  of  the  Ottawa 
River  was  the  most  practical  method  of  attaining  a  pure 
supply.  He  dealt  with  many  phases  of  the  question,  assert- 
ing that  efficient  admixture  of  the  compound  was  the  secret 
of  successful  treatment  of  the  water,  since  better  results 
were  obtained  by  this  method  with  a  smaller  quantity  of 
the  chemical  than  by  using  more  hypochloride  without  re- 
course to  mechanical  means  of  difYusing  it.  He  gave  figures 
as  a  result  of  tests  made  in  Ottawa,  showing  that,  without 
mechanical  admixture,  a  purification  of  only  87. .5  per  cent, 
had  been  obtained,  while  the  water  was  made  99.2  per  cent, 
pure  by  means  of  the  process  now  employed. 

With  regard  to  corrosion  of  hot  water  systems,  the 
speaker  believed  that  no  appreciable  difference  was  made 
by  this  treatment  of  the  water,  as  such  soft  waters  as  that 
of  the  Ottawa  River  were  naturally  prone  to  injure  heating 
plants.  If  more  frequent  complaints  had  been  made  of  such 
corrosion  since  the  chlorination  system  had  been  in  use. 
Mr.  Race  believed  this  was  due  largely  to  the  inferior  quality 
of  the  galvanized  pipes  put  on  the  market,  for  he  had  found 
that  many  samples  of  such  galvanized  pipes,  though  well 
coated  with  zinc  on  the  outside,  were  deficient  in  the  inside. 
Brass  or  copper  pipes  might  be  more  economical  in  the  lf)ng 
run. 

Tests  had  proved  that  the  chlorination  of  water,  as  now 
practised  in  Ottawa,  had  no  injurious  effect  on  vegetable 
life,  though  animals  refused  to  drink  the  water  in  normal 
quantities  when  a  certain  amount  of  the  chemical  diffused  in 
it  was  passed.    Such  excess,  however,  was  not  required. 


Messrs.  W.  F.  Stanley  &  Company,  Limited.  28C  High 
Holborn,  London,  England,  have  sent  us  particulars  of  a 
new  form  of  trench  periscope  which  should  make  a  most 
acceptable  present  for  any  soldier  at  the  front.  The  "Stan- 
ley" periscope  is  a  thoroughly  practical  instrument,  witli  a 
strong  collapsible  aluminium  frame,  with  two  spikes  for 
fixing  into  the  side  of  the  trench.  It  is  equipped  with  plate- 
glass  mirrors,  well  protected  by  metal  sheaths.  The  whole 
is  contained  in  a  strong  waterproof  canvas  case.  The  price 
is  $6.50.  The  close  proximitf^  of  .the  opposing  trenches  makes 
it  of  vital  importance  that  the  men  should  be  enabled  to 
take  observations  without  exposing  themselves,  and  this 
can  only  be  done  effectively  by  the  use  of  such  an  instrument. 

Messrs.  A.  H.  Winter  Joyner,  Limited,  representatives 
of  a  number  of  leading  electrical  specialty  companies,  have 
removed  their  offices  from  70  Bay  Street  to  100  Wellington 
Street  West,  Toronto. 
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The  Brown  Hoisting  Machinery  Company  has  been  re- 
gistered at  Montreal. 

Messrs.  T.  Benard  &  Sons,  general  contractors,  Mon- 
treal, have  dissolved  partnership. 

The  Government  of  New  Brunswick  has  adopted  legisla- 
tion granting  a  bonus  for  the  erection  of  wheat  mills  through- 
out the  province. 

The  Georgia-Harris  bridge  at  Vancouver  has  been  com- 
pleted, and  it  is  expected  that  the  structure  will  be  open  to 
traffic  on  May  24. 

The  Frid-Lewis  Company,  Limited,  contractors,  of  Win- 
nipeg, are  reported  by  Bradstreets  to  be  in  liquidation,  with 
Mr.  C.  H.  Newton  interim  liquidator. 

The  Kirkfield  Portland  Cement  Company,  Limited,  To- 
ronto and  Raven  Lake,  are  reported  by  Bradstreets  to  be  in 
liquidation,  with  Mr.  G.  T.  Clarkson  appointed  Receiver. 

The  Alberta  Legislature  have  passed  a  bill  providing  for 
a  Government  loan  of  two  million  dollars  to  the  Central 
Canada  Railway  for  the  construction  of  the  McLellan-Peace 
River  Crossing  line. 

At  Calgary,  Alta.,  the  Council  are  strongly  in  favor  of 
proceeding  with  the  erection  of  the  Centre  Street  bridge  this 
year,  and  they  are  making  every  efTort  to  sell  the  bonds  for 
tlie  l)ridge,  which  total  some  $375,000. 

At  North  Temiskaming,  Que.,  the  substructure  for  a 
large  steel  bridge,  costing  $100,000,  is  ncaring  completion. 
The  structure  is  being  erected  by  the  Dominion  Government, 
whose  engineer  on  the  work  is  Mr.  M.  V.  Denis. 

New  Brunswick  is  expecting  to  have  a  large  influx  of 
United  States  tourists  this  summer,  and  as  a  result  the  build- 
ing of  hotels  is  receiving  an  impetus.  It  is  of  interest  to  learn 
that  plans  are  being  prepared  for  the  erection  of  a  large 
hotel  at  St.  John,  N.B. 

The  offices  and  factory  of  the  Ideal  Concrete  Machin- 
ery Company,  Limited,  have  been  removed  from  London  to 
Windsor,  Ont.  The  new  plant  is  built  entirely  of  concrete 
blocks  made  from  the  company's  machinery,  and  demon- 
strates the  practical  use  of  this  material  for  factory  con- 
struction. 

It  is  interesting  to  hear  that  Messrs.  Masson,  Limited, 
dealers  in  contractors'  supplies,  Quebec  City,  are  doing  quite 
a  good  business.  Their  structural  steel  department  is  in 
the  hands  of  Mr.  I-:.  D.  Kellogg,  M.E.  Their  latest  con- 
tract, which  is  worth  $25,000,  is  for  the  structural  steel  frame 
of  the  new  St.  Roche's  Church,  Quebec. 

The  fair-wage  scale  proposed  by  the  Montreal  civic  con- 
trollers, to  which  the  Builders'  Exchange  oljjected  as  being 
in  some  instances  beyond  the  rates  asked  f^r  by  the  trades 
.  unions,  has  been  rejected  by  the  City  Council.  The  ob- 
jection was  that  the  scale  was  not  equitable,  and  that  it 
was  higher  than  that  agreed  upon  between  the  contractors 
and  the  trades  unions. 

The  plans  for  Calgary'.s  new  armoury  have  been  com- 
pleted by  Mr.  Leo  Dowler — and  it  may  be  mentioned  that 
tenders  are  open  until  May  25.  The  building  is  to  be  of 
red  brick,  with  stone  trimmings.  Tlu-  main  drill  hall  will  be 
100  feet  wide  and  200  feet  long.  'I'lie  armoury  is  the  first  of 
an    extensive   Governuunt    iirogranuiu-.    which    includes  tlu- 


new  Post  Office,  Federal  Building,  and  Receiver  General's 
Building. 

At  a  banquet  held  last  week  by  the  newly-organized 
Builders'  Exchange,  Guelph,  Ont.,  a  provisional  commit- 
tee was  organized,  with  Mr.  J.  Occomore  as  Chairman,  Mr. 
W.  P.  Colwill,  Secretary,  and  the  following  members:  Messrs. 
G.  E.  B.  Grinyer,  W.  Cowan,  R.  Williams,  A.  Reynolds,  J.  J. 
Mahoney,  C.  Butler,  W.  G.  Howell,  H.  Occomore,  W.  W.  P. 
Colwill,  and  J.  Baetz.  A  number  of  interesting  addresses 
were  given  during  the  course  of  the  evening.  Mr.  George 
Gonder,  of  Toronto,  Vice-President  and  Secretary  of  the  Pro- 
vincial Association,  was  one  of  the  speakers. 

The  Federal  Government  has  placed  an  order  for  2,500,- 
000  barrels  of  cement  with  the  Canada  Cement  Company, 
this  being  the  second  largest  order  for  cement  placed  on 
the  continent.  The  largest  order — that  for  the  Panama  Canal 
— totalled  four  million  barrels,  and  this  went  to  a  United 
States  company.  The  delivery  of  the  cement  under  the  con- 
tract awarded  the  Canada  Cement  Company  is  spread  over 
four  years,  the  material  being  required  chiefly  for  the  Wel- 
land  Canal.  Although  the  construction  of  the  canal  is  be- 
ing carried  out  by  contractors,  the  cement  is  supplied  by 
the  Government. 

The  Shawinigan  Electro-Metals  Company,  Limited,  has 
been  incorporated  with  a  capital  of  $50,000.  Shawinigan 
Water  and  Power  interests  are  identified  with  the  company, 
Mr.  Howard  Murray,  Mr.  W.  A.  Hart,  and  Mr.  Julian  C. 
Smith  being  incorporators.  Dr.  A.  Stansfield,  of  McGill  Uni- 
versity, is  also  an  incorporator.  The  purpose  of  the  company 
for  the  present  is  to  carry  out  further  experiments  at  Shaw- 
inigan Falls  for  the  reduction  of  metals  by  electricity.  Dr. 
Stansfield  has  done  a  large  amount  of  work  already  in  this 
direction  at  McGill  University.  He  is  at  present  on  a  visit 
to  Vancouver,  B.C. 

Although  a  great  majority  of  the  Montreal  building  per- 
mits are  for  small  residences  or  alterations,  there  arc  a  few 
important  buildings  either  in  course  of  erecticm  or  con- 
templated. The  contracts  for  the  civic  library  and  the  St. 
Denis  Theatre  have  been  let,  and  tenders  were  called  re- 
cently for  the  Oratory  of  St.  Joseph  of  Mount  Royal,  and 
for  a  college  for  the  Christian  Brothers,  Laval  des  Rapides, 
P.Q.  The  latter  is  a  large  project,  the  estimated  cost  exceed- 
ing half  a  million  dollars.  Some  buildings  for  which  plans 
were  drawn  last  year,  and  in  certain  instances  contracts  con- 
cluded, are  still  held  up. 

At  Victoria,  B.C.,  judgment  has  been  given  in  the  action 
brought  against  the  city  bj'  the  Westholme  Lumber  Companj' 
to  recover  $500,000  in  connection  with  a  contract  for  the  con- 
struction of  the  Sooke  Lake  waterworks  system.  The  de- 
cision is  in  favor  of  the  city,  and  establishes  the  fact  that 
the  contractors,  having  other  important  works  on  their  hands 
at  the  time,  had  not  the  finances  or  equipment  to  carry  out 
the  Sooke  Lake  contract  efficiently.  The  judgment  is  given 
by  Mr.  Justice  Murphy,  whose  findings,  according  to  the 
local  press,  are  contained  in  a  volume  of  sixty-four  pages, 
comprising  some  sixteen  thousand  words.  The  hearing  last- 
ed six  weeks. 

Immediate  action  by  the  Joint  C'ommission  that  has  been 
investigating  the  pollution  of  l)oundary  waters  is  promised 
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l)y  Dr.  J.  W.  S.  McCulIough  (Provincial  Officer  of  Health), 
who  returned  to  Toronto  last  week  from  Buffalo,  where  he 
had  been  in  consultation  with  the  Commission's  Engineer. 
Dr.  McCulIough  intimates  that  HufTalo  and  Detroit  wiii 
probably  be  the  first  two  cities  to  benefit.  It  is  expected  that 
they  will  be  advised  by  the  Commission  to  proceed  with 
the  preparation  of  plans  for  sewage  treatment  that  will  put 
a  stop  to  the  dumping  of  polluted  matter  into  the  lakes  and 
rivers.  The  intention  is  to  have  the  necessary  arrangements 
proceeded  with  in  order  to  get  a  start  upon  construction  l)y 
next  spring.  While  in  Buffalo,  Dr.  McCulIough,  having  in 
mind  Toronto's  steps  toward  garbage  incineration,  visited 
the  Buffalo  incinerator  plant.  The  Provincial  Officer  of 
Health  strongly  criticizes  the  method  adopted  of  employing 
women  to  sort  the  garbage  as  it  passes  along  the  carriers  to 
the  incinerator. 


Interesting  and  Thrilling  Work  on  the 
Fraser  River 

Mr.  J.  P.  Napier  and  Mr.  J.  McHugh  gave  interesting 
papers — illustrated  by  lantern  views — at  a  recent  meeting  of 
the  Vancouver  Branch  of  the  Canadian  Society  of  Civil  En- 
gineers, presided  over  by  Mr.  G.  R.  G.  Conway.  The  speak- 
ers told  (if  tlie  remedial  works  on  the  Eraser  River  carried 
out  by  the  Dominion  and  Provincial  Governments  in  order 
to  protect  and  foster  the  salmon  fishing  industry  of  the  pro- 
vince, which  for  a  time  was  seriously  threatened  by  the  par- 
tial blockade  of  the  canyon  through  railway  construction 
operations.  Mr.  Napier,  Assistant  Engineer  of  the  Provin- 
cial Public  Works  Department,  dealt  with  the  preliminary 
work  which  had  been  done  by  the  province  in  tDl.i,  and  Mr. 
McHugh,  Engineer  to  the  Dominion  Fisheries  Department, 
discussed  in  detail  the  main  scheme,  undertaken  later  by  the 
Federal  authorities.  In  describing  the  main  scheme  Mr.  Mc- 
Hugh explained  that  the  work  was  carried  out  in  the  face  of 
the  most  adverse  physical  disadvantages.  The  place  where 
tlie  big  slide  occurred  was  near  the  narrowest  part  of  the 
h'raser  liiver  Canyon,  Hell's  Gate,  where  water  foan'is  througli 
a  restricted  passage  with  terrific  velocity.  The  sides  of  the 
chasm  are  precipitous  cliffs,  naked  walls  of  rock,  affording  no 
foothold  for  the  workmen.  How  the  operations  were  con- 
ducted formed  an  interesting  story  of  scientific  method,  pains- 
taking endeavor  and  courageous  effort  on  the  part  of  engi- 
neers and  workers  alike. 

Indians  from  far  and  near  gathered  near  Hell's  Gate  in 
anticipation  of  a  rich  harvest.  From  time  immemorial  the 
aborigines  had  looked  upon  the  narrow  portions  of  the  can-' 
yon  as  a  provision  by  a  beneficent  Providence  for  their  wel- 
fare and  sul)sistence.  They  made  preparations  for  a  whole- 
sale slaughter  of  the  millions  of  salmon  trapped  on  their  way 
to  the  spawning  grounds. 

The  Fisheries  Department,  however,  took  a  different 
view  of  the  situation.  Stringent  regulations  were  passed  and 
enforced  to  prevent  the  threatened  big  killing.  While  the 
tremendous  masses  of  rock  were  being  blasted  away  tem- 
porary steps  to  alleviate  the  congestion  were  taken.  Thou- 
sands of  tish  were  caught  in  nets  and  transferred  up  the  cliffs 
in  baskets  and  across  the  most  turliulent  section  of  the  tor- 
rent, and  released  again. 

A  flume  was  then  built  to  divert  the  salmon  to  the  upper 
reaches.  The  building  of  this  facility  entailed  great  physical 
discomfort  to  the  workmen,  who  had  to  be  suspended  by 
ropes  over  the  sides  of  the  precipitous  chasm,  and  there — 
drenched  by  icy  spray,  and  often  beneath  the  swirling  waters 
— pursue  their  activities. 

The  work,  which  was  started  on  March  21,  1914,  was 
completed  on  March  9.  this  year.  In  all  60,000  cubic  yards 
of  rock  were  taken  out.  40,000  being  removed  from  Meir.> 
Gate.    The  operations  cost  $110,000. 


Peculiar  Legal  Case  Now  in  Progress 
at  Vancouver 

Details  of  a  i)eculiar  case  are  to  hand  from  Vancouver, 
B.C.,  where  the  Frantz  Construction  Company  and  A. 
Clemes  are  suing  each  other  for  $40,000. 

Mr.  Clemes  is  the  proprietor  of  the  Regent  Hotel,  which 
was  built  for  him  by  the  P'rantz  Construction  Company. 
For  some  time  prior  to  June,  1914,  Mr.  Clemes  had  been 
away  in  South  America,  leaving  his  business  affairs  in  the 
hands  of  Mr.  James  Young.  It  is  claimed  by  the  plaintiff 
that  in  January,  1914,  Mr.  Young,  acting  on  behalf  of  Mr. 
Clemes,  entered  into  a  contract  to  erect  another  eight-storey 
hotel,  similar  to  the  Regent  Hotel,  on  a  piece  of  property 
owned  by  Mr.  Clemes  on  Hastings  Street.  Several  stores 
were  on  the  property. 

An  elaborate  agreement  was  drawn  u|)  providing  for  a 
payment  of  $131,000  for  the  work,  of  which  $100,000  was  to 
lie  raised  by  a  mortgage  at  8  per  cent.  Mr.  Frantz  was  to 
endeavor  to  get  a  tenant  for  the  hotel  at  a  rent  of  $1,600  per 
month  for  the  first  year,  $1,700  per  month  for  the  second 
and  third  years,  $2,000  per  month  for  the  fourth,  fifth,  sixth 
and  seventh  years,  $2,300  a  year  for  the  eighth  and  ninth 
years,  and  $2,400  a  year  for  the  tenth  year. 

Mr.  Frantz  said  he  secured  a  prospective  tenant  and 
started  at  work  on  the  contract  by  ordering  the  tenants  to 
leave  the  old  stores,  which  he  proceeded  to  tear  down.  While 
the  wrecking  was  in  progress  Mr.  Clemes  returned  from 
South  America  and  repudiated  the  whole  contract,  ordering 
the  work  of  destruction  to  cease.  Claiming  that  Mr.  Young 
had  power  to  act  as  agent  for  Mr.  Clemes,  the  Frantz  Con- 
struction Company  is  claiming  ,$41,3.')4  damages  for  breach  of 
the  agreement. 

In  his  defence  Mr.  Clemes  denies  that  Mr.  Young  had 
any  authority  to  enter  into  such  a  contract  on  his  behalf. 
He  says  it  cost  him  $27,400  to  repair  the  damage  done  by 
the  wreckers  to  his  property,  that  he  had  to  pay  $4,000  com- 
pensation and  that  he  lost  $9,425  in  rents.  Accordingly  he 
counterclaims  for  $39,645  damages. 


Trade  Inquiries 

The  Weekly  Report  of  the  Department  of  Trade  and 
Commerce  contains  the  following  inquiries  relating  to  Can- 
adian trade.  The  names  and  addresses  of  the  firms  making 
these  inquiries  can  be  obtained  by  those  specially  interested 
m  the  respective  commodities  upon  application  to  the  In- 
quiries Branch,  Department  of  Trade  and  Commerce,  Ot- 
tawa:— 

551.  Steel,  iron,  nails,  wire.— A  firm  in  Paris  is  desirous 
of  receiving  offers  from  Canadian  mills. 

559.  Steel,  iron  bars,  flats,  square,  round,  etc.— A  French 
firm  of  dealers  in  metals  is  anxious  to  receive  oflfers  from 
Canadian  mills. 

543.  Sewer  pipes.— Canadian  manufacturers  of  earthen- 
ware sewer  pipes  should  communicate  at  once  with  a  New- 
foundland official. 

527.  Building  timber.— An  Australian  firm  seeks  supplies 
of  British  Columbia  fir,  hemlock  and  other  building  timber 

528.  Fibro-cement  sheets.— Inquiry  is  made  by  the  Lon- 
don office  of  an  Australian  firm  for  names  of  Canadian  manu- 
facturers of  fibro-cement  sheets. 

519.  Lumber  for  building  purposes.— Two  French  firms 
are  anxious  to  receive  quotations,  etc..  from  Canadian  mills 
and  exporters. 


hVank  Law,  a  contractor  who  has  carried  out  a  corisider- 
al)le  number  of  road  improvement  contracts  throughout  On- 
tario, was  instantly  killed  on  the  Kingston  Road,  Toronto, 
last  week,  when  his  car  ran  into  a  ditch  and  turned  turtle, 
'i'he  late  Mr.  \  ^ixw  was  forty-five  years  old. 


Contracts  Department 


News    of   Special   Interest  to  Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Acton,  Ont. 

The  Town  Council  contemplate  laying 
a  Tarvia  pavement  on  Mill  Street  this 
summer.    Clerk,  A.  J.  McKinnon. 

Belleville,  Ont. 

The  City  Council  will  shortly  call  for 
tenders  on  the  construction  of  two  main 
sewers  in  the  west  end.  Clerk,  J.  VV. 
Holmes. 

The  City  Council  propose  to  lay  water- 
mains  on  parts  of  Earle  Street.  Engi- 
neer, J.  W.  Evans. 

Berlin,  Ont. 

The  Provincial  Board  of  Health  have 
ordered  the  construction  of  eight  filter 
beds  here  this  summer.  City  Clerk,  A. 
H.  Miller. 

Bertie  Township,  Ont. 

The  Township  Clerk,  M.  S.  Pound, 
Ridgeway,  will  receive  tenders  between 
May  22nd  and  31st  for  laying  300  feet 
of  6-inch  concrete  drain  and  for  10,500 
yards  of  excavation.  Engineer,  L.  A. 
Kinnear,  Port  Colborne,  Ont. 

Brockville,  Ont. 

Tenders  for  the  construction  of  a  me- 
chanical filtration  plant  will  be  received 
until  '■)  p.m.,  May  17th,  by  the  Chairman 
of  the  Public  Utilities  Commission,  C. 
R.  Deacon.  Plans  and  specifications  at 
office  of  Town  Engineer,  G.  W.  Bryson. 

The  City  Council  contemplate  laying 
waterniains  on  several  streets.  Clerk, 
Geo.  K.  Dewey. 

Chatham,  Ont. 

A  hi'-law  has  been  passed  providing 
lor  the  construction  of  granolithic  side- 
walks on  \\'est  and  Poplar  Streets.  En- 
gineer. I'".  ]'.  Adams. 

Cranbrook,  B.C. 

Town  Engineer  McCullough  has  been 
instructed  to  i)ui"chase  1,7.50  feet  of  4- 
inch  steel  water  pipe  and  four  fire  hy- 
drants. 

Eastview,  Ont. 

The  Town  Council  will  receive  ten- 
ders for  the  construction  of  628  feet  of 
sidewalk,  4  feet  wide,  on  Ogilvery  Street. 
Engineers.  Patterson  &  Byrne,  71J^ 
Sparks  Street,  Ottawa. 

Granby,  Que. 

A  bj-lavv  has  been  passed  to  authorize 
the  Town  Council  to  borrow  $128,270 
from  the  Government  for  road  work. 
Secretary.  P.  A.  Peltier. 

Hamilton,  Ont. 

The  City  Council  are  considering  the 
construction  of  a  sewage  system  in  Ham- 
ilton Park  and  McA'Multy  Surveys. 
Clerk,  S.  II.  Kent. 

The  City  Council  propose  to  lay  fi- 
inch  watermains  on  various  streets.  En- 
.Liinecr,  .\.  ]•".  Macullam. 


Hull,  Que. 

The  ratepayers  will  shortly  vote  on  a 
by-law  to  provide  for  the  laying  of  a  .5-in. 
watermain  from  Reboul  Street  to  Gilmour 
Lumber  Company's  yard.  Engineer,  H. 
Laforest. 

Humberstone,  Ont. 

The  Village  Council  will  shortly  sub- 
mit a  by-law  to  raise  $7,000  for  im- 
provements to  streets  and  county  roads. 
Clerk,  J.  J.  Wichman. 

New  Glasgow,  N.S. 

Estimates  for  the  laying  (>{  a  pave- 
ment on  Archimedis  Street  will  be  pre- 
pared by  the  Town  Engineer,  C.  S. 
Eraser.    Material  not  decided  on. 

Peterborough,  Ont. 

The  City  Council  propose  to  lay  pav- 
ing on  Park  Street,  and  have  asked  the 
City  Engineer  to  recommend  a  material 
for  this  work.  Concrete  will  not  be 
used.  If  the  work  is  carried  out,  the 
Peterborough  Radial  Railway  Company, 
287  George  Street,  will  require  paving 
brick,  rails,  ties,  etc.,  for  laying  a  heavier 
track. 

Port  Colborne,  Ont. 

The  Town  Council  contemplate  lay- 
ing watermains  on  Fares  and  Mar 
Streets,  and  will  receive  prices  on  4-in. 
and  6-in.  steel  or  cast  iron  pipe.  Clerk, 
D.  Alair. 

A  by-law  will  be  voted  on  shortly  to 
raise  $6,500  for  improvements  to  streets. 

St.  Lambert,  Que. 

Tenders  are  invited  by  the  City  Coun- 
cil for  the  laying  of  concrete  pavement, 
street  asphalt  and  asphalt  concrete  pave- 
ment on  concrete-  base.  Approximate 
C|uantity,  58,000  square  yards.  Plans  and 
specifications  at  office  of  Engineer,  E. 
Drinkwater,  Town  Hall. 

Stratford,  Ont. 

The  City  Council  are  about  to  lay  ce- 
ment sidewalks  on  Player  and  Romeo 
Streets.    Engineer,  A.  B.  Manson. 

The  construction  of  sewers  on  St. 
David's  Street  is  contemplated.  City 
Clerk,  R.  R.  Lang. 

Tenders  will  be  received  until  5  p.m.. 
May  15th.  by  the  City  Engineer,  A.  B. 
Manson,  for  the  supply  of  approximately 
5,460  lineal  feet  of  48-inch  reinforced 
concrete  pipe  and  6,260  feet  of  36-inch 
pipe. 

Sydney,  N.S. 

The  City  will  shortlj'  commence  the 
construction  of  watermains  by  day  labor 
under  the  supervision  of  the  City  Engi- 
neer. Norman  K.  Hay. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  May  11th  for  asphalt  and  brick 
block  paving  on  Christie  Street,  and  con- 
crete curb  on  Regal  Road,  Northcliffc 
Boulevard  and  Springmount.  Specifica- 
tions at  office  of  Works  Department, 
City  Hall. 


Walkerton,  Ont. 

A  by-law  has  been  passed  providing 
for  extensions  to  watermains,  estimated 
to  cost  $5,000.  Work  will  be  done  at 
once  by  day  labor.  Engineer,  James 
Warren. 

Wentworth  County,  Ont. 

The  following  road  work  will  be  un- 
dertaken this  year:  Caledonia  Road,  $15,- 
574;  Stoney  Creek  Road,  $9,676;  Green's 
Road,  .$2,135;  Ninth  Concession,  $4,309. 
County  Clerk:  J.  W.  Jardine,  Court 
House,  Hamilton. 

Weyburn,  Sask. 

The  City  Council  are  considering  the 
laying  of  a  12-inch  watermain  from  Sec- 
ond Avenue  to  the  Power  House,  at  an 
estimated  cost  of  $6,000.  Clerk,  E.  H. 
Phillips. 

CONTRACTS  AWARDED 

Dunnville,  Ont. 

The  contract  for  the  construction  of 
sewers  on  Canal, Street  has  been  let  by 
the  Town  Council  to  Frontier  Con- 
struction Company,  Niagara  Falls,  Ont., 
at  $3,114. 

Ford  City,  Ont. 

The  Town  Council  have  let  the  con- 
tract for  the  construction  of  an  8-in.  cast 
iron  watermain  to  Chick  Contractng 
Company,  McDougall  Street,  Windsor, 
Ont.    Approximate  cost,  $10,000. 

London,  Ont. 

The  Board  of  Control  have  let  the 
contract  for  the  supply  of  storm  sewer 
concrete  pipe  to  the  Webster  Construc- 
tion Company,  London,  at  $28,444,  and 
for  vitrified  glazed  tile  to  the  Ontario 
Sewer  Pipe  Company,  Mimico,  at  $3,028. 

Quebec,  Que. 

The  tile  pipe  required  for  the  drain- 
age and  waterworks  system  being  con- 
structed for  the  City  Council  is  being 
supplied  by  the  Standard  Clay  Pro- 
ducts Company,  St.  Johns,  Que.,  and  the 
cast  iron  pipe  by  the  Canadian  Iron 
Corporation,  Montreal. 

The  following  contracts  for  water- 
works supplies  have  been  let  by  the  City 
Council: — lead  pipe  and  brass  work.  Me- 
chanic Supply  Company  at  $7.50  per  100 
lbs.;  pig  lead,  Chas.  A.  Parent,  Bridge 
Street,  at  $5.75  per  100  lbs.;  brick,  C.  A. 
Cantin,  51  Marie  de  L'Incarnation 
Street;  castings.  Terreau  &  Racine,  St. 
Paul  Street,  at  $52  and  $43.80  per  ton, 
and  F.  X.  Drolet.  Bridge  Street,  at  $55 
per  ton;  clay  pipe.  Standard  Clay  Pro- 
ducts CompaR)\  St.  John.  Que.;  cement 
pipe.  Cement  Products  Compan}',  Que- 
bec; shovels  and  cement,  Samson  &  Fil- 
ion,  St.  Paul  .Street.  Cement  at  50c..  54c., 
57c.,  and  63c.  according  to  place  of  de- 
livery. 

Stratford,  Ont. 

The  contract  for  the  construction  of 
concrete  curbs  and  gutters  has  been  let 
by  the  City  Council  to  McFalaine,  Mor- 
gan &  Cass,  Paris,  Ont.,  at  $5,752. 
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Railroads,  Bridges  and  Wharves 

Blandford  Township,  Ont. 

Tenders  will  be  received  until  May 
10th  by  the  Town  Clerk,  G.  Cliver. 
Brijrht,  Ont.,  for  the  construction  of  a 
Ijridge,  consisting  of  a  40-foot  steel  gir- 
der span  and  concrete  abutments.  Plans 
and  specifications  at  oflices  of  the  Clerk 
and  the  Township  Engineer,  V.  J.  Ure, 
Woodstock,  Ont. 

Haldimand  County,  Ont. 

A  J'ill  has  been  approved  by  the 
County  Council  for  the  construction  of 
five  bridges,  and  alterations  to  two 
others.  County  Clerk,  H.  Arrell,  Cay- 
uga, Ont. 

Medicine  Hat,  Alta. 

The  City  Cdiincil  liave  instructed 
luigincer  A.  K.  Grimmer  to  make  a  re- 
port on  repairs  to  the  Finlay  Bridge. 
Mooring  will  be  renewed.  Approximate 
cost,  $10,000. 

Moncton,  N.B. 

'i'l'iKlers  v\ill  be  received  until  May 
12tli  l)y  the  Provincial  I^epartment  of 
Public  Works  for  the  erection  of  Som- 
ers  concrete  arch  culvert  and  railway 
embankment,  and  for  the  reconstruction 
of  Scotch  Settlement  Bridge  over  Mc- 
Lean Brook.  Specifications  at  office  of 
MacLean  Dailj^  Reports,  Limited,  11'.) 
Board  of  Trade  lUiihling,  Montreal,  Que. 

Quebec,  Que. 

A  by-law  will  shortly  be  voted  on  to 
compel  the  Quebec  Railway,  Light,  1-feat 
&  Power  Company,  St.  Joseph  and 
Crown  Streets,  to  extend  their  lines  to 
St.  Malo  and  Belvedere  Wards. 

Revelstoke,  B.C. 

The  Lanark  Mining  Company  are 
about  to  construct  a  tramway  7,000  feet 
long  at  an  estimated  cost  of  .$13,000.  Pro- 
motors,  W.  B.  and  L.  M.  Dornberg,  Spo- 
kane, Wash. 

South  Dumfries  Township,  Ont. 

The  Township  Council  are  having 
plans  prepared  for  a  bridge  on  the  4th 
Concession.  Tenders  will  be  called  for 
as  soon  as  the  plans  are  approved. 
Clerk,  H.  Maus,  Paris,  Ont. 

Toronto,  Ont. 

Tenders  will  be  received  until  May  11th 
by  the  Board  of  Control  for  the  supply 
of  red  lead  paint  for  the  Bloor  Street 
Viaduct.  Commissioner  of  Works,  R. 
C.  Harris. 

Valleyfield,  Que. 

J.  W.  Pugsley,  Secretary  to  the  De- 
partment of  Railways  and  Canals,  Ot- 
tawa, Ont.,  will  receive  tenders  until  4 
13. m.  on  May  7th,  for  the  construction  of 
works  for  protecting  Government  Dam. 
Plans  and  specifications  at  of¥ices  ot 
Town  Engineer,  Ottawa,  and  Superin- 
tending Engineer  of  Quebec  Canals, 
Montreal,  Que. 

CONTRACTS  AWARDED 
London,  Ont. 

The  contract  for  the  construction  ot 
a  roller  coaster  in  Springbank  Park  for 
the  Victoria  Amusement  Company,  has 
been  let  to  the  Amusement  Construction 
Company,  Scranton,  Pa.,  U.S.A.  Ap- 
proximate cost,  $10,000. 

Public  Buildings,  Churches 
and  Schools 

Acton,  Ont. 

The  Town  Council  have  been  request- 
ed by  the  Library  Board  to   make  ar- 


langements  for  further  accommodatiDn 
or  for  the  erection  of  new  building. 
Clerk,  A.  J.  McKinnon. 

Benson,  Sask. 

The  Trust'ees  of  .School  District  No. 
I9.'i3  have  been  authorized  to  borrow  $1!,- 
000  for  the  erection  and  cfjuipment  of  a 
school.  Treasurer,  R.  S.  Hainstock, 
Benson. 

Clarkson,  Ont. 

The  School  Board  of  School  Section 
No.  6,  Toronto  Township,  have  decided 
to  have  plans  drawn  for  an  addition  to 
the  present  building.  Secretary,  George 
A  damson. 

Essex,  Ont. 

A  meeting  of  the  Anglican  Congrega- 
tion will  be  called  shortly  to  discuss  plans 
for  a  new  church.]  Pastor,  T\ev.  H.  Mil- 
lar.   I'Istimated  cost,  $7,000. 

Fort  William,  Ont. 

The  Provincial  Department  of  Public 
Works,  Parliament  Buildings,  Toronto, 
Ont.,  will  receive  tenders  until  May  l.'ith 
for  all  trades  (except  heating,  plumbing 
and  lighting)  required  in  the  erection 
of  a  Registry  Office  here.  Plans  at 
office  of  George  A.  Eoll  and  at  the  De- 
partment, Toronto.  Cut  stone  and  brick 
construction.    Estimated  cost,  $22,000. 

Gananoque,  Ont. 

The  School  P)oard  are  contemplating 
the  installation  of  waterworks,  sewerage 
systems  and  hot  water  heating  in  the 
schools.    Chairman,  Dr.  C.  H.  Hurd. 

Grand  Mere,  Que. 

Tenders  will  ])e  received  until  4  ]>.m.. 
May  19th,  by  the  Department  of  Puldic 
Works,  Ottawa,  for  the  construction  of  a 
public  building  here.  Brick,  steel,  cut 
stone  and  granite  construction,  concrete 
foundation,  cement  roofing.  Plans  and 
specifications  at  offices  of  Architects,  La- 
fond  &  Denoncourt,  Three  Rivers,  Que., 
and  R.  L.  Deschamps,  General  P.  O., 
Montreal,  at  the  Post  Office,  Grand 
Mere,  and  at  the  Department,  Ottawa. 
Specifications  at  office  of  MacLean 
Daily  Reports,  25  Charlotte  Street,  To- 
ronto. 

Halifax,  N.S. 

H.  E.  Gates,  Architect,  Dennis  Build- 
ing, Granville,  will  call  for  tenders  in 
about  two  weeks  for  an  extension  to  the 
hall  of  St.  Mary's  Y.  M.  T.  A.  &  B.  So- 
ciety, Barrington  Street.  Brick  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing.  Approximate  cost,  $30,- 
000. 

Hastings,  Ont. 

Plans  are  being  prepared  for  decorat- 
ing and  alterations  to  the  interior  of  the 
Methodist  Church.  Pastor,  Rev.  T.  An- 
derson, Hastings. 

Humboldt,  Sask. 

In  connection  with  the  Court  House 
being  erected  here  for  the  Department 
of  I^ublic  Works,  Regina,  sub-tenders  for 
the  millwork,  painting,  i)lastering,  orna- 
mental iron  and  marble  work,  etc.,  will 
be  received  hy  the  general  contractors, 
T^arsons  Construction  &  Engineering 
Company.  Limited,  1713  Scarth  Street. 
Regina. 

London,  Ont. 

The  fndependent  Order  of  Oddfellows 
contemplate  the  erection  of  a  temple  at 
an  approximate  cost  of  $25,000.  Archi- 
tect not  yet  appointed.  For  particulars, 
write  Inspector  Sanders,  City  Hall. 


Maidstone,  Ont. 

Tenders  for  the  erection  of  a  brick 
school  will  be  received  until  May  15th 
by  the  School  Board.  Architects,  G. 
Jacques  &  Company,  Boug  fiuilding, 
Windsor. 

Mersea  Township,  Ont. 

The  erection  of  a  school  is  contemplat- 
ed by  the  Trustees  of  School  Section  No. 
3.  Architect  not  yet  appointed.  Trus- 
tee. A.  Hairsine,  Leamington,  Ont. 

Montreal,  Que. 

Jn  connccticjn  with  the  church  being 
built  at  401  Centre  Street,  tenders  on 
electrical  work  are  being  received  by  the 
Architects,  MacDuf?  &  Lemieux,  364  Uni- 
versity Street,  and  tenders  for  the  inter- 
ior fittings  will  shortly  be  called  for.  Ap- 
proximate cost  of  building,  $20,000. 

Muskoka  Township,  Ont. 

Jonathan  Groth,  West  (jravenlnirst, 
will  receive  tenders  until  noon,  May  15th, 
for  construction  of  a  stone  wall  under 
the  school  house  in  Section  No.  5,  Mus- 
koka Township. 

Oakwood,  Ont. 

Tenders  will  be  received  until  May  8th 
by  .\.  J.  Mark,  Oakwood,  Secretary  to 
the  School  Section  No.  7,  Mariposa,  for 
the  construction  of  a  one-roomed  school. 
I'rick  construction,  asbestos  and  shingle 
roofing.  Plans  and  specifications  at  of- 
fices of  Secretary  and  of  the  Architects, 
Ellis  &  Ellis,  Manning  Chambers,  To- 
ronto. 

Ottawa,  Ont. 

If  sufficient  funds  can  be  raised,  work 
will  be  started  this  year  on  the  construc- 
tion of  an  addition  to  the  Misericordia 
Hospital,  42  Cambridge  Street. 

Port  Credit,  Ont. 

The  School  Board  are  purchasing  a  site 
for  a  projected  addition  to  the  school. 
Chairman,  A.  Block. 

Prussia,  Sask. 

The  Trustees  of  School  District  No. 
.3372  have  been  authorized  to  borrow  $4,- 
000  for  the  erection  and  equipment  of  a 
school.  Treasurer,  N.  J.  Denny,  Prus- 
sia. 

Sault  Ste.  Marie,  Ont. 

Tenders  will  be  received  until  May 
13th  by  The  Department  of  Public 
Works,  Parliament  Buildings,  Toronto, 
for  all  trades  (except  heating,  plumbing 
and  lighting)  required  in  the  erection  of 
a  Jail  Building  here.  Plans  at  office  of 
the  Sheriff  and  at  the  Department,  To- 
ronto.   Stone  and  brick  construction. 

Shaunavon,  Sask. 

The  Trustees  of  School  District  No. 
3228  have  been  authorized  to  borrow 
$15,000  for  the  erection  and  equipment  of 
a  four-roomed  brick  school  house. 
Treasurer,  E.  F.  Stedman,  Shaunavon. 

Spruce  Grove,  Alta. 

Tenders  for  the  construction  of  a 
frame  school  will  be  received  until  noon 
May  15th  by  Peter  Goebel,  Spruce  Grove. 
Secretary  School  District  No.  3205. 

Teeswater,  Ont. 

The  Town  Clerk,  John  Farqharson. 
will  receive  tenders  until  Maj'  8th  for  al- 
terations and  additions  to  the  Town  Hall 
and  for  the  construction  of  a  hose  tower. 
Frame  and  brick  construction.  Estimat- 
ed cost,  $4,000.  Architect,  G.  Grey,  Har- 
riston,  Ont. 

Thedford  Mines,  Ont. 

.'\  school  will  be  erected  this  summer 
for  the  Protestant  School  Board.   A  site 
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lias  been  donated.  Committee,  Messrs. 
T'liaro,  Lipsey,  McCallum  and  Hammer- 
smith. 

Willoughby  County,  Ont. 

Tenders  fur  the  construction  of  a 
school  in  Section  No.  3,  will  be  received 
until  May  13th  by  the  Architect,  C.  M. 
Borter.  103  Main  Street,  Niagara  Falls 
South. 

CONTRACTS  AWARDED 

Ashton,  Ont. 

The  general  contract  for  the  erection 
of  a  church  here  for  the  Presbyterian 
Congregation  has  been  awarded  to  S.  A. 
Jinkinson  &  Son,  Ashton.  Material  will 
be  purchased  by  the  Pastor,  Rev.  S.  B. 
Holmes,    .'\pproximate  cost,  .$C,000. 

Avonton,  Ont. 

Work  has  been  started  on  the  erection 
of  a  school  in  Section  No.  7  b}'  Allison 
iS;  Moore,  Stratford,  Ont.  White  brick 
construction. 

Birch  Hills,  Sask. 

Tile  general  contract  for  the  erection 
of  a  puldic  and  high  school  lias  been  let 
to  W.  A.  Blackadder,  Birch  Hills.  Seat- 
ing, desks  and  blackboards  will  be  pur- 
chased.   .Approximate  cost,  $8,000. 

Clinton,  Ont. 

l  lie  contract  for  excavation  and  cement 
wiirk  in  connection  wth  the  extension  of 
the  Library  has  been  let  by  the  Stavely 
I-ibrar\-  Trust  to  Hiram  Hill.  Approxi- 
mate cost  of  work,  $5,600. 

Elmira.  Ont. 

The  Department  of  Public  \Vorks,  Ot- 
tawa, (^iit.,  has  let  the  contract  for  in- 
terior fittings  for  the  local  post  office  to 
the  Ottice  Specialty  Manufacturing  Com- 
pany-, Sparks  Street,  Ottawa. 

Hawkstone,  Ont. 

fn  connection  with  the  construction  of 
a  church  for  the  Presbyterian  Congrega- 
tion, the  masonry  contract  has  been  let 
to  W.  Lee  &  Sons,  Orillia,  and  the  heat- 
ing and  plumbing  contract  to  Philips  & 
Company,  Orillia. 

The  contract  for  carpentry  work  in 
connection  with  the  Presbi'terian  Church 
here  has  been  let  to  Hector  H.  Johnston 
and  John  Mc.Arthur,  Orillia,  and  the  mill 
work  contract  to  S.  Pomeroy. 

Maisonneuve,  Que. 

The  contract  for  the  reinforced  con- 
crete floors  and  fireproofing  at  the  Pub- 
lic Bath  on  Ontario  Street  has  been  let 
to  the  Canadian  Seigwart  Beam  Com- 
pany,  Limitcci,  x('):i  St.  ^"rajicp_i.§^^_Xavier 
.SrrrPT,  Montreal.  . 

Middleton.  N.S. 

'I'lie  contract  for  the  installation  of  a 
licating  plant  in  the  MacDonald  School 
has  been  let  to  Crowe-Elliott,  Limited, 
Middleton.    .Approximate  cost,  $3,000. 

Montreal,  Que. 

'I'lu'  contract  frir  heating  in  connection 
w  ith  tile  church  being  erected  at  401  Cen- 
tre Street,  has  been  let  to  M.  Chouinard, 
7.")1  .\dam  Street,  Maisonneuve. 

Niagara  Falls  South,  Ont. 

The  contract  for  the  erection  of  a 
gymnasium  for  the  Stanford  High 
.*^chool  has  been  let  to  Spencer  &  Cook. 
Interior  fittings  will  be  purchased  by  the 
Tnistec,  J.  H.  Gallingcr,  Southend  P.  O. 

Ottawa,  Ont. 

Work  has  been  started  on  the  erection 
of  a  Boarding  .School  for  Les  Chandincss- 
es  Cing  Plaics,  383  Daly  Street,  by  N. 
Poirer  &  Son,  193  Cathcart  Street.  Sub- 


contracts will  probably  be  let  for  plas- 
tering, painting,  heating,  plumbing  and 
electrical  work.  Approximate  cost,  $18,- 
500. 

Ponteix,  Sask. 

The  general  contract  for  the  erection 
of  a  school  for  the  Notre  Dame  d'Au- 
vergue  School  District  No.  3369  has  been 
let  to  Lockwood  Bros.,  Regina.  Desks 
and  steam  heating  system  will  be  pur- 
chased by  Waterman  &  Waterburj' 
Manufacturing  Company,  118  Donahue 
Building,  Regina.  Approximate  cost,  $4,- 
000. 

Stonewall,  Ont. 

The  contract  for  the  installation  of  in- 
terior fittings  in  the  post  office  here  has 
been  let  by  the  Department  of  Public 
Works,  Ottawa,  to  The  Berlin  Office  & 
Fixture  Compan)^  Berlin,  Ont. 

Sudbury,  Ont. 

The  Department  of  Public  Works,  Ot- 
tawa, have  let  the  contract  for  interior 
■fittings  for  the  local  post  office  to  J.  L. 
Schell  Company,  Alexandria,  Ont. 

Swift  Current,  Sask. 

The  sub-contract  for  plastering  in  con- 
nection with  the  Court  House  being  built 
here  has  been  let  by  the  Provincial  De- 
partment of  Public  AVorks  to  William 
Peebles.  The  painting  contract  will  Vje 
let  shortly. 

Toronto,  Ont. 

The  contract  for  excavation  in  connec- 
tion with  the  erection  of  the  St.  Vincent 
de  Paul  Church  at  Roncesvalles  and 
Westminster  Avenues  has  been  let  to 
John  Collins,  56  Grenadier  Road.  Ten- 
ders for  the  building  ■  will  be  called  for 
about  A^ay  10th. 

Weston,  Ont. 

Thomas  Hill  has  been  awarded  a  con- 
tract for  the  erection  of  a  school  in 
School  District  No.  4,  Etobicoke  Town- 
ship. Brick  construction,  shingle  roof- 
ing.    Estimated  cost,  $4,500. 

Windsor.  Ont. 

The  electrical  contract  in  connection 
with  the  school  being  built  at  Marion 
and  Niagara  Streets  for  the  Separate 
School  Board  has  been  awarded  to  Gil- 
bert Campeau,  211  Tuscazora  Street. 

Yorkton,  Sask. 

AVork  has  been  resumed  on  the  addi- 
tion to  the  Land  Titles  Office  for  the 
Provincial  Department  of  Public  Works. 
The  brick,  stone  and  iron  work  contracts 
have  been  let  to  Ritchie  &  Watters, 
_ Yorkton.  the  tinsmitTTlng  contract  to  Par- 
rott  &  Byers,  Yorkton.  and  the  electrical 
contract  to  the  Lfnited  Electric  Company, 
Yorkton.  The  Denartment  are  in  the 
market  for  metal  filing  cabinets. 


Business  Buildings  and  Indus- 
trial Plants 

Assiniboia,  Man. 

The  Provincial  Minister  of  Public 
Works,  W.  H.  Montague,  W^innipag,  will 
receive  tenders  until  noon.  May  1st,  for 
the  erection  of  a  telephone  exchange. 
Concrete  and  brick  foundation,  red  press- 
ed brick  construction,  fireproofing,  felt 
and  .gravel  roofing.  Provincial  Archi- 
tect, V.  W.  Horwood,  261  Fort  Street, 
Winnipeg. 

Alymer,  Que. 

The  erection  of  a  beet  sugar  plant  here 
is  contemplated  by  a  syndicate.  Work 


will  probably  start  this  year.  Promotor, 
A.  Gordon,  M.P. 

Berwick.  N.S  . 

Woodworth  Bros,  have  commenced  the 
erection  of  a  flour  mill,  estimated  to  cost 
$3,000  and  are  in  the  market  for  machin- 
ery. 

Capetown,  Ont. 

Lawson  Bros,  are  having  plans  pre- 
13ared  for  an  office  and  warehouse.  Brick 
construction. 

Frankford,  Ont. 

The  evaporator  of  the  Graham  Com- 
pany, Limited,  Front  Street,  Belleville, 
which  was  recently  destroyed  by  fire, 
will  be  rebuilt.  The  owners  will  receive 
prices  on  material  and  equipment. 

Harriston,  Ont. 

George  Gray  &  Son.  Architects,  Mill 
Street,  are  preparing  plans  for  a  poultry 
building  to  be  erected  on  Margaret  Street 
for  Gunn's,  Limited.  Brick  construction. 
Honey  Harbor,  Ont. 

In  connection  with  the  summer  hotel 
being  erected  at  Pinery  Point,  George 
Caswell,  Coldwater,  Ont.,  is  in  the  mar- 
ket for  plumbing  and  lavatory  sup- 
plies, domestic  gas  supply  or  lighting 
equipment  and  general  furniture. 

Montreal,  Que. 

Plans  are  being  prepared  for  a  store 
to  be  erected  on  Ontario  Street  for  Goy- 
ette  Leon,  1677  Ontario  Street.  Esti- 
mated cost,  $4,000. 

Work  has  been  started  on  alterations 
to  a  store  on  Jacques  Cartier  Square  for 
converting  it  into  a  hotel  for  A.  Desmar- 
teau,  60  Notre  Dame  Street  East. 

New  Hamburg,  Ont. 

The  erection  of  an  auto  sales  building 
is  contemplated  by  D.  Becker,  c/o  Simp- 
son Merner.  Architect  not  yet  appoint- 
ed. 

Swansea,  Ont. 

Tenders  for  the  carpentry  work  re- 
quired in  the  erection  of  a  frame  theatre 
are  being  received  by  the  Conness-Till 
Film  Company,  Limited,  Stop  4,  Lake 
Sh  ore  Road.  Specifications  with  the 
company. 

Thorold  Township,  Ont. 

Work  has  been  commenced  on  the 
erection  of  a  barn  for  Thomas  Stephen- 
son, R.  R.  No.  1,  Niagara  Falls,  South. 
Frame  construction,  concrete  foundation. 
Estimated  cost,  $3,000. 

Tienish,  P.E.I. 

The  erection  of  a  store  to  replace  that 
recently  destroyed  by  fire  is  contem- 
plated by  J.  E.  Gallant,  Druggist. 

Charles  Murphy  contemplates  rebuild- 
ing the  stores  which  were  recently  des- 
troyed by  fire,  with  an  approximate  loss 
of  $10,000. 

Toronto,  Ont. 

Work  has  been  started  on  the  con- 
struction of  the  first  of  three  aviation 
sheds  for  Captain  E.  L.  Janney,  Glen- 
yiew  Avenue.  .  Frame  and  galvanized 
iron  construction. 

R.  M.  Wallace.  Church  Street,  has 
started  work  on  alterations  to  a  resi- 
dence for  stores.    Brick  construction. 

The  Toronto  Hydro-Electric  Commis- 
sioners, 226  Yongc  Street,  arc  receiving 
tenders  on  the  erecton  of  a  power  sta- 
tion at  Carlaw  .'Avenue  and  Gerrard 
Street.  Plans  at  the  sub-station,  Dun- 
can and  Nelson  Streets.  Brick  and  steel 
construction,  concrete  and  brick  founda- 
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lion,  felt  and  gravel  rooling.  Estimated 
cost,  .$65,000. 

J.  M.  Cowan,  Architect,  65  Adelaide 
Street  E.,  has  prepared  plans  for  a  coal 
shed  to  be  erected  at  St.  Clair  Avenue 
and  the  C.  P.  R.  tracks  for  James  Mul- 
doon,  1191  Queen  Street  W,  Frame  and 
galvanized  iron  construction. 

Waterdown,  Ont. 

[.  VV.  (jriffen  is  having  plans  i)repared 
for  a  barn  and  storehouse.  Ironclad 
construction,  stone  foundation. 

West  Flamboro  Township,  Ont. 

George  Smith,  Dundas,  Ont.,  contem- 
plates the  erection  of  a  drive  shed  on 
tlie  Second  Concession. 

Winnipeg,  Man. 

Plans  are  being  prepared  by  the  City 
I-ight  &  Power  Department  for  an  addi- 
tional storey  over  the  King  Street  Pow- 
er Sub-Station,  for  the  clerical  staff. 
Tenders  will  be  called  for  shortly.  Sec- 
retary to  the  City  Council,  M.  Peterson. 
Estimated  cost,  .$30,000. 

Plans  have  been  drawn  for  a  stable  to 
be  built  on  Gordon  Street,  Elmwood,  for 
Thomas  Jackson  &  Son,  370  Colony 
Street.  Concrete  construction.  Approxi- 
mate cost,  $4,000. 

CONTRACTS  AWARDED 

Deacon,  Man. 

The  contract  for  the  construction  of  a 
cement  storehouse  here  for  the  Greater 
Winnii)eg  Water  District  has  been  let 
to  the  Wolver  Construction  Company. 
288  Smth  Street,  Winnipeg,  at  $:!,45:i. 

East  Flamboro  Township,  Ont. 

The  contract  for  the  erection  of  a  barn 
for  A.  J.  Mann,  R.  Iv.  No.  2.  Hamilton, 
has  been  let  to  Michael  Hagarty,  Water- 
down. 

Kohlar,  Ont. 

A  barn  is  being  erected  for  Mrs.  Nor- 
man Koklar,  by  Arthur  Williams  &  Son. 
R.  R.  No.  2.  Cayuga. 

Maisonneuve,  Que. 

The  general  contract  for  tiie  erection 
of  stores  and  workshop  on  Orleans  Ave- 
nue for  the  Shawinigan  Water  &  Power 
Company,  8.3  Craig  Street  W.,  has  been 
let  to  G.  D.  Mitchell,  Jacobs  Building, 
and  for  reinforced  concrete  floors  to  the 
Canadian  Seigwart  Beam  Company,  Lim- 
ited, 10:i  St.  Francois  Xavier  Street, 
Montreal. 

E.  C.  P.  Guy,  694  St.  Denis  Street,  has 
let  the  general  contract  for  the  erection 
of  a  garage  on  Drummond  Street  to  J. 
Quinlan  &  Company,  Limited,  St.  Cath- 
erine Street,  Westmount.  Approximate 
cost,  $5,000. 

The  following  contracts  have  been  let 
in  connection  with  the  erection  of  a  store 
at  Notre  Dame  Avenue  and  Bourget 
Street  for  U.  Lauzon,  1748  Notre  Dame 
Avenue: — roofing,  heating  and  plumbing, 
Daoust  &  Company,  Notre  Dame  Ave- 
nue; plastering,  Z.  Bouchard,  Notre 
Dame  Avenue;  painting,  D.  F.  Deslau- 
riers,  .'US  Richelieu  Streat. 

Ottawa,  Ont. 

Ben  .Stapleton,  Queen  Apartments,  has 
let  the  general  contract  for  the  erection 
of  a  theatre  to  H.  P.  Hcclc.  I'.'i;  Sparks 
Street.    Brick  constnn  i  !■  .u.  ■  - 

Quebec,  Que. 

The  Paquct  Company,  Limited,  St. 
J o seFtt~5^re"(n— hirv e "a w a r d e d  t h e  g"e'fr5Tal 
contract,  masonry  and  carpentry  con- 
tracts for  the  erection  of  a  store  to  L. 


Boivin  &  Company.  202  Richelieu.  Steel 
"and  l)rick  Lunsti  tIcLioii,  concrcTte  lounda- 
tion.    Estimated  cost,  $10,000. 

Work  has  been  started  on  the  erection 
of  a  stable  on  St.  Augustin  Street  for  T. 
Dubuc.  228-2;i2  St.  John  Street,  by  Jos. 
Breton,  175  St.  Oliver  Street.  Frame  and 
mill  construction,  metal  and  asbestos 
roofing.    Estimated  cost,  $3,000. 

Raymond,  Alta. 

The  general  contract  for  the  construc- 
tion of  a  market  building  for  F.  Piep- 
grass,  First  Street  E.,  has  been  let  to  ('. 
B.  Strong.    Brick  construction. 

St.  Catharines.  Ont. 

I'he  masonry  contract  in  connection 
with  the  dairy  to  be  erected  for  the  San- 
itary Dairy  Company,  5  Paul  Street,  has 
Ijeen  let  to  ^ewman  Bros.,  St.  Pagl  St. 
Brick  consti-uction,  concffiT?" foundation, 
corrugated  iron  roofing.  Estimated  cost, 
$3,000. 

Toronto,  Ont. 

A  contract  lias  been  awarded  to  J.  W_. 
Walker,  528  Palmerslon  _Boulcvai' 
t^lrr^erectTon  oF"!  store  ancl~ofHce'~BuiId- 
ing  at  333  Yonge  Street  at  an  estimated 
cost  of  $19,000.  Architect,  J.  Hunt  Stam- 
ford, Ossington  Avenue  and  Bloor  St. 

J.  M.  Watkin,  336  Shaw  Street,  has  let 
a  contract  for  the  erection  of  an  addition 
to  a  store  and  residence  on  Dovercourt 
Road  to  A.  H.  Scott.  1678  Dufferin 
Street.  Brick  construction,  felt  and  gra- 
vel roofing.    Estimated  cost,  $5,000. 

Purton  &  Chennels,  106  Alcina  Avenue, 
have  commenced  the  erection  of  a  pair 
of  stores  and  residences  at  8.32  to  834 
Bloor  Street  West  for  J.  PL  Hill,  451 
Grace  Street,  at  an  approximate  cost  of 
$5,000.  Brick  construction,  felt  and  gra- 
vel roofing. 

Welland,  Ont. 

Tile  electrical  contract  in  connection 
with  the  stores  and.  residences  being 
erected  for  John  Bosak,  528  Main  .Street, 
has  been  awarded  to  Harvey  McCoombs, 
Fonthill,  Ont. 

Work  has  been  started  on  the  erection 
of  a  store  and  residence  on  North  Main 
Street  for  Dominic  Santone  l)y  W.  H. 
Hickey,  1  Main  Street  East.  Tile  and 
brick  construction,  concrete  foundation, 
felt  and  gravel  roofing.  Ap[)roximate 
cost,  $4,300. 

Winnipeg,  Man. 

In  connection  with  the  erection  of 
three  stores  at  Main  and  Pacific  Streets, 
the  roofing  contract  has  been  let  to 
Christie  Bros.,  521  Henry  Avenue;  plumb- 
ing and  heating  contract,  to  Bearisto 
Heating  &  Plumbing  Company,  Fort 
Street,  and  the  electrical  -  contract  to 
.Schumacher-Gray  &  Company,  Phoeni.x 
Building. 


Residences 

Aylmer,  Ont. 

H.  Z.  Balcom  has  commenced  the  erec- 
tion of  two  residences  on  Sydenham 
Street  at  an  estimated  cost  of  $4,500. 
Frame  and  brick  construction,  shingle 
roofing. 

Barrie,  Ont. 

W.  C.  Thompson  has  had  plans  drav^'n 
for  a  residence  by  J.  M.  Cowan.  65  Ade- 
laide Street  E.,  Toronto.  Brick  construc- 
tion, slate  roofing.  Estimated  cost,  $3,- 
500. 


Berwick.  N.S. 

Work  is  about  to  start  on  the  erection 
of  a  frame  residence  for  Mrs.  Rainsforth. 

The  erection  of  a  residence  for  Mrs.  A. 
S.  Fisher  will  shortly  be  commenced. 

Charlottetown,  P.E.I. 

.\r.  P.  Hogan,  (jreat  George  Street,  is 
abf)Ut  to  build  two  residences  at  Wey- 
mouth and  Dorchester  Streets.  Exist- 
ing building  is  being  razed.  Concrete 
foundation,  frame  construction,  shingle 
roofing.    Approximate  cost,  $4,000. 

The  erection  of  a  residence  for  E. 
Nicholson,  Box  236,  has  been  commenced 
by  day  labor.  Concrete  foundation, 
frame  construction,  shingle  roofing.  Es- 
timated cost,  $3,500. 

Chatham  Township,  Ont. 

Plans  of  a  residence  have  been  drawn 
for  W.  Wilcox,  R.  R.  No.  1,  Eberts. 
Work  will  be  started  by  day  labor  about 
May  1st.     Estimated  cost,  $5,000. 

Eel  Ground,  N.B. 

The  Department  of  Indian  Affairs,  Ot- 
tawa, Ont.,  will  receive  tenders  until 
June  7th  for  the  erection  of  a  teacher's 
residence  here.  Plans  and  specifications 
at  the  post  offices,  Newcastle  and  Chat- 
ham, Ont.,  with  the  Indian  Superinten- 
dent, Boctouche,  and  at  Eel  Ground 
■  School. 

Guelph,  Ont. 

Tenders  will  be  received  until  May  15th 
by  II.  G.  Cockburn,  Park  .Vvenue,  for  the 
erection  of  three  residences.  Brick  and 
stone  construction.  Appro.xiniate  cost, 
$9,000. 

Halifax.  N.S. 

W'ork  is  about  to  start  on  the  construc- 
tion of  a  residence  and  barn  for  H.  Doug- 
las, Protestant  Industrial  School.  Esti- 
mated cost.  $3,200. 

Hensall,  Ont. 

Plans  for  a  residence  to  cost  about  $3.- 
000  will  be  prepared  by  G.  H.  Follick. 
Frame  and  brick  construction,  shingle 
rooling. 

Humber  Bay,  Ont. 

J.  M.  Cowan,  .\rchitect,  65  .-Kdelaide 
.Street  E.,  Toronto,  has  prepared  plans  of 
a  pair  of  residences  for  John  Maloney. 
Brick  construction,  shingle  roofing.  Es- 
timated cost,  $6,000. 

Ilderton,  Ont. 

James  Paisley,  12  London  Township,  Il- 
derton P.  O.,  is  preparing  plans  for  a  re- 
sidence to  be  erected  at  a  cost  of  about 
$3,500.  Frame  and  i^rick  construction, 
stone  and  concrete  foundation,  shingle 
rtiofing. 

Kimberley,  Ont. 

Jasper  Stewart  has  commenced  the 
erection  of  a  residence.  Milton  pressed 
brick  construction.  Estimated  cost,  $5,- 
000. 

Milverton.  Ont. 

A.  C.  Clemens  has  purchased  a  site  for 
a  residence  on  Main  Street.  Construc- 
tion may  be  started  this  summer. 

Montreal,  Que. 

Louis  Cliarron.  1371  Amity  Street,  has 
had  plans  drawn  for  a  residence  to  be 
erected  on  Hochelaga  Street.  Estimated 
cost,  $3,500. 

Niagara  Falls,  Ont. 

i\.  Bri.ghaiu.  River  Road,  has  commenc- 
ed the  erection  of  a  residence.  Pressed 
brick  veneer  construction,  concrete  foun- 
dation, shingle  roofing.  Approximate 
cost,  $4,000. 
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North  Bay,  Ont. 

Work  has  been  started  by  day  labor  on 
the  erection. of  a  residence  for  E.  L.  Ban- 
ner. P'ronie  and  brick  construction.  Es- 
timated cost,  .$6,000.  Architect,  Angus  & 
Ani;us,  Angus  Block. 

Ottawa,  Ont. 

Tenders  will  be  called  for  shortly  on 
the  erection  of  a  residence  for  P.  J. 
Powers,  433  Wellington  Street,  Stucco 
construction,  shingle  roofing.  Estimated 
cost,  $0,000.  Architect,  F.  C.  Sullivan, 
Castle  Building,  Queen  Street. 

D.  Maritz,  28  Stonehurst  Street,  is 
considering  the  erection  of  a  residence, 
h'ranie  construction,  felt  and  gravel  roof- 
ing. 

Prices  on  plastering,  painting,  heating, 
plumbing  and  electrical  work  required  m 
the  erection  of  a  residence  are  being  re- 
ceived by  Prank  Linton,  7  Centre  Street. 
Estimated  cost,  $5,500. 

G.  A.  Clark,  106  Kent  Street,  has.  com- 
menced the  erection  of  a  residence  on 
McDonald  Street.  Brick  veneer  con- 
struction, stone  foundation,  shingle  roof- 
ing.  Approximate  cost,  $3,500. 

Plans  have  been  drawn  by  W.  E. 
Noffke,  Plaza  Building,  Rideau  Street,  for 
alterations  and  additions  to  apartments 
on  Elgin  Street  for  W.  S.  Halliday,  20  Ar- 
lington Street.  Tenders  will  be  called  for 
about  September  1st.  Approximate  cost, 
$6,000. 

George  Welsh,  Craig  and  Findlay 
Streets,  contemplates  the  erection  of  a 
residence. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Sunnyside  Street  by  A. 
E.  Toms,  125^  Bank  Street.  Sub-con- 
tracts will  probably  be  let  for  plastering, 
painting,  heating,  plumbing  and  electrical 
work.    Approximate  cost,  $6,000. 

Quebec,  Que. 

W  ork  has  been  started  on  the  erection 
of  a  residence  at  Cartier  Avenue  and  La- 
frane  Street  by  N.  Cauchon,  59  Dorches- 
ter Street.  Concrete  foundation,  brick 
construction,  metal,  felt  and  gravel  roof- 
ing.   Estimated  cost,  $12,000. 

Gaudias  Cantn,  22  Lee  Street,  has  com- 
menced the  erection  of  a  residence.  Con- 
crete foundation,  frame  construction, 
metal  and  asbestos  roofing.  '  Estimated 
cost,  $2,500. 

F.  Guilmet,  180  St.  Therese  Street,  has 
commenced  the  erection  of  a  brick  and 
frame  residence  at  an  approximate  cost 
of  $8,000. 

!'.  Breton,  24  Latourelle  Street,  is 
building  a  residence  for  J.  E.  Pochette, 
:i52  St.  Valier  Street.  Frame  and  brick 
construction,  concrete  foundation,  metal 
and  asbestos  roofing.  Approximate  cost, 
$:i,()00.' 

Ridgetown,  Ont. 

W  atson  &  Taj  lor  have  commenced  the 
erection  of  two  bungalows.  Frame  con- 
struction.   Approximate  cost,  $3,000  each. 

Plans  of  a  residence,  estimated  to  cost 
$3,000,  are  being  prepared  by  E.  L.  Mil- 
ton. 

Sault  Ste.  Marie,  Ont. 

L.  J.  Cixiper,  ::'iO  Queen  Street,  con- 
lcm|)lates  tlie  ccjnstruction  of  two  resi- 
dences.   Estimated  cost,  $2,000  each. 

St.  John,  N.B. 

\\  (jrk  is  about  to  start  in  the  erection 
of  apartments  at  Elgin  and  Metcalf 
Streets  for  Mrs.  G.  Kimball,  138  Mel  calf 
Street.    Concrete  foundation,  frame  con- 


struction, felt  and  gravel  roofing.  Esti- 
mated cost  $3,600. 

Sydney,  N.S. 

The  erection  of  a  residence  is  being 
considered  by  J.  Eraser  MacKenzie,  lie- 
serve  Mines,  N.S.  Approximate  cost,  $3,- 
700. 

Thorold  Township,  Ont. 

Work, has  been  started  by  ckiy  labor  on 
the  erection  of  a  residence  for  C.  T. 
Ware,  R.  R.  No.  1,  Niagara  Falls  South. 
Brick  construction,  concrete  foundation, 
shingle  roofing.  Approximate  cost,  $,3,- 
000. 

Toronto,  Ont. 

Work  has  been  started  on  the  erection 
of  a  pair  of  residences  at  52-54  Green- 
wood Avenue  for  J.  Price,  100  Green- 
wood Avenue.    Estimated  cost,  $5,000. 

John  Price,  100  GreenWood  Ave.,  has 
commenced  the  erection  of  a  pair  of  resi- 
dences at  121-123  Greenwood  Avenu-e. 
Approximate  cost,  $5,000. 

Work  has  been  commenced  by  J.  Coop- 
er, 70  Fulton  Street,  on  the  erection  of  a 
pair  of  residences  on  Queen  Victoria 
Street.  Brick  construction.  Estimated 
cost,  $4,000. 

A  residence  is  being  built  at  Braemore 
Gardens  and  Christie  Street  by  S.  IL 
Thomas,  55  Ellsworth  Avenue.  Brick 
construction,  stone  foundation.  Esti- 
mated cost,  $5,000.  Smaller  trades  may 
be  let. 

J.  W.  Butchart,  1  St.  Ives  Avenue,  is 
erecting  a  residence  on  St.  Leonards 
Boulevard,  at  an  estimated  cost  of  ii'j,- 
000.    Smaller  trades  wll  be  sub-let. 

Work  has  been  started  on  two  pairs  of- 
residences  at  114-120  Arundel  Avenue  by 
J.  Lucas,  919  Carlaw  Avenue.  Brick  con- 
struction, shingle  roofing.  Approximate 
cost,  $15,000. 

W'^ork  has  been  started  on  the  erec- 
tion of  a  pair  of  residences  on  Gothic 
Avenue  for  F.  Scudmore,  02  Pacific  Ave- 
nue. Brick  construction,  stone  founda- 
tion.   Estimated  cost,  $8,000. 

A.  &  A.  Grant,  837  Logan  Avenue, 
have  commenced  the  erection  of  a  pair 
of  resi'dences  at  Browning  y\ venue  and 
Jackman  Street.  Brick  .construction, 
shingle,  felt  and  gravel  rooling.  Esti- 
mated cost,  $5,500. 

L.  C.  Patton,  327  Brock  Avenue,  has 
had  plans  drawn  by  M.'  D.  Ivlein,  169 
Ashdale  Avenue,  for  two  pairs  of  resi- 
dences to  be  erected  at' Ashburnham  and 
Elmwood  Streets.  Brick  construction. 
Approximate  cost,  $10,000. 

W.  W'^illiams,  33  Cloverdale  Avenue,  is 
building  a  residence  at  138  Wallace  Ave- 
nue, at  an  estimated  cost  of  $4,000.  i'lrick 
construction,  shingle  roofing. 

R.  Seal,  108  Browning  Avenue,  will  re- 
ceive tenders  for  the  smaller  trades  re- 
ciuired  in  the  erection  of  a  pair  of  resi- 
dences at  110-112  Browning  Avenue. 
Brick  construction.  Estimated  cost,  $8,- 
000. 

J.  W.  Clare.  68  Ascot  Avenue,  is  about 
to  build  a  residence  at  17.'i9  Dufferin 
Street.  Stone  construction.  Ivstimated 
cost,  $3,500. 

F.  McConvey,  18  Toronto  Street,  has 
started  work  by  day  labor  on  the  erection 
of  a  pair  of  residences  on  Talbot  Street. 
Brick  construction,  shingle,  felt  and  gra- 
vel roofing.    Estimated  cost,  $3,500. 

C.  Hough.  16  Kensington  Avenue,  is 
building  a  residence  at  13  Gordon  Ave- 


nue, at  an  estimated  cost  of  $4,000. 
Smaller  trades  will  be  sub-let. 

Doner  &  Weis,  1456  Davenport  Road, 
are  about  to  commence  the  erection  of 
two  pairs  of  residences  at  Rushton  and 
Alice  Avenues,  York  Township.  Brick 
construction,  stone  foundation,  shingle 
roofing.    Estimated  cost,  $12,000. 

Work  has  been  started  on  the  erection 
of  a  residence  at  62  St.  Andrews  Gar- 
dens by  R.  Doherty,  50  St.  Andrews  Gar- 
dens. Brick  construction,  slate  roofing. 
Estimated  cost,  $6,000. 

R.  Doherty,  56  St.  Andrews  Gardens, 
is  building  a  residence  at  483  Summer- 
hill  Avenue,  at  an  estimated  cost  of  $3,- 
300.    Brick  construct'on,  shingle  roofing. 

Work  has  been  commenced  by  R.  J. 
Cole,  159  Ellsworth  Avenue,  on  the  erec- 
tion of  a  residence  on  Northcliffe  Boule- 
vard. Brick  construction.  Estimated 
cost,  $5,000. 

Uxbridge,  Ont. 

The  erection  of  six  residences  at  Coop- 
er and  Toronto  Streets  is  being  consider- 
ed by  J.  Stone,  Contractor,  St.  Cathar- 
ines. 

Waterdown,  Ont. 

A.  W.  Pahner  is  having  plans  prepared 
for  a  brick  residence  to  be  erected  on 
Mill  Street. 

Willowdale,  Ont. 

Mountain  &  Walker,  53  Hounslow 
Fleath  Road,  Toronto,  are  receiving  ten- 
ders on  the  plumbing,  plastering,  heating, 
wiring  and  tar  and  gravel  roofing  requir- 
ed in  the  erection  of  a  pair  of  residences 
on  Parkview  Boulevard,  Willowdale. 
Plans  at  the  job. 

Tenders  on  the  stucco  and  plastering 
required  in  the  erection  of  a  residence  on 
Parkv  iew  Boulevard  are  being  received 
by  H.  F.  Chapman,  Willowdale  P.  O. 

A  residence  is  being  built  on  Parkview 
Boulevard  for  H.  Branscombe,  c/o  Ross 
&  Branscombe.  Brick  veneer  construc- 
tion, shingle  roofing.  Estimated  cost, 
$3,000. 

Work  has  been  started  by  C.  C.  Lewis, 
131  Seaton  Street,  on  the  erection  of  a 
residence  on  Empress  Boulevard.  Some 
of  the  smaller  trades  will  be  let.  Ap- 
proximate cost,  $3,500. 

Windsor,  Ont. 

Tenders  will  be  received  until  May  13th 
for  the  erection  of  a  residence  for  A.  J. 
Campeau,  Wyandotte  Hotel.  Brick  foun- 
dation, brick  veneer  construction,  shin- 
gle roofing.  Architects,  G.  Jacques  & 
Company,  Boug  Building.  Approximate 
cost,  $5,000. 

Winnipeg,  Man. 

A.  Simpson,  168  Arlington  Street,  con- 
templates the  erecton  of  four  residences 
on  Arlington  Street,  at  an  estimated  cost 
of  $12,000. 

The  erection  of  a  residence  on  Domin- 
ion Street  at  an  estimated  cost  of  $4,600 
is  being  considered  by  G.  Desrosiers, 
501 Desmeurons  Street,  Norwood. 

The  West  End  Realty  &  Building  Com- 
pany contemplate  erecting  a  number  of 
high-class  residences  in  the  west  end  and 
Fort  Rouge.  Manager,  N.  Herchenson, 
109  Lilac  Street. 

A  Simpson,  168  Arlington,  has  had 
plans  prepared  for  four  residences  to  be 
built  at  Arlington  and  Preston  Streets  at 
an  estimated  cost  of  $12,000.  Work  will 
start  shortly. 

(Continued  on  page  55) 


TOWN  OF  ST.  LAMBERT 


Tenders  for  Pavement 


Tenders  arc  invited  ior  the  laying  of  C  oncrete 
Pavement,  Street  Asphalt  and  Asphaltic  <  oncrete 
Pavement,  on  concrete  base  for  seventeen  (li) 
streets  in  the  Town  of  St.  I-ambert,  and  approxi- 
mately amounting  to  58,000  square  yards  1  lans 
and  specifications  may  be  seen  and  form  ot 
tender  had  at  the  office  of  the  Town  Engineer 
on  and  after  the  3rd  day  of  May,  1915. 

The  Town  reserves  the  right  to  reject  the  low- 
est or  any  tender. 

E   DRTNKWATER,  Town  Engineer, 
Town  Hall, 
1  St.  r.aniliert,  P.O. 


Tenders  for  Filtration  Plant 

Public  Utilities  Commissioners 
of  the 

Town  of  Brockville,  Ont. 


Sealed  tenders,  marked  "Tender  for  Filtration 
Plant"  will  be  received  by  C.  R.  Deacon,  tsq., 
Chairman  of  the  Public  Utilities  Cominission, 
lirockville,  until  5  p.m.,  May  17th,  1915,  for  the 
construction  of  a  Mechanical  Piltration  Plant. 

Plans  and  specifications  may  be  seen,  and  torms 
of  tender  obtained  at  the  office  of  the  under- 
signed. ,  1     .  , 

The  lowest   or  any  tender   not   necessarily  at- 

"I"'^'^-  C.    11.  BRYSOX. 

Town  Eiigineci". 
lirockville,  April  2fith,  1915.  0 


TENDERS 


SUPPLIES 


Tenders  will  be  received  tlirougli  registered 
post  only,  up  to  noon  on  Tuesday,  May  11th, 
1915,  for  the  supply  of: — 

No.  4S.  Red  Lead  Paint  for  liloor  Street  Viaduct. 

No.  50.  Asphalt    Pump    Outfit    for    City  Plant, 
Princess  Street. 

No.  51.  Additional    Equipment    for    Car  Bodies, 
Lansdowne  Avenue. 

Car  Line  Extension,  Toronto  Civic  Rail- 
way. 

No,  52.  Car  Heaters  and  Seats,  Gerrard  Street 
Equipment,  By-law  5626. 
Tenders  must  be  addressed  to  the  Chairman, 
Boartl  of  Control,  City  Hall,  Toronto,  and  he 
plainly  marked  on  the  outside  of  envelope  as  to 
contents. 

Specifications  and  forms  of  tender  may  be  ob- 
tained at  the  Works  Department,  City  Hall. 

Tenderers  must  comply  strictly  with  condi- 
tions of  City  By-law  as  to  deposits  and  sureties 
as  set  out  in  specifications  and  forms  of  tender. 
The  lowest  or  any  tender  not  necessarily  accepted. 

T.  L.  CHURCH,  Mayor, 
Chairman.  Board  of  Control 
Toronto,  .•\i)ril  27th,  1915.  2 


CITY  OF  STRATFORD 


Sealed  tenders,  marked  "Tenders  for  Sewer 
Pipe,"  will  be  received  by  the  undersigned  up  to 
five  o'clock  p.m.,  Saturday,  May  15th,  1916,  for 
the  supply  and  delivery  of  approximately: 

5,4(i0  lineal  feet  of  48-inch  Reinforced  Concrete 
.Sewer  Tile. 

0,200  lineal  feet  of  .S6  incli  Reinforced  Concrete 
Sewer  Tile. 

Forms  for  tender  and  any  other  information 
may  be  obtained  from  the  office  of  the  City  En- 
gineer. 

Tenders  must  be  accompanied  by  a  marked 
cheque  as  called  for  in  the  specification. 

Tenders  will  also  be  received  for  alternative 
materials. 

The  lowest  of  any  tender  not  necessarily  ac- 
cepted. 

A.  P..  MANSON. 
6  City  Engineer. 


To  Contractors 

Sealed  tendei  s  im,ii  ki  i|  '  Tenders  for  lluildings," 
addressed  to  the  luiiU  i  ^ii^Mied,  will  be  received  at 
this  Department  nniil  Thursday,  May  13th,  1915, 
for  the  building  of  a  gaol  at  Sault  Ste.  Marie, 
and  a  Registiy  (Jllice  at  Fort  William  (e.\cepting 
heating,  pluniliing  and  lighting.)  Plans  and  sjtcci- 
lications  for  the  (jaol  can  be  seen  at  the  office  of 
tlie  -Slicriff,  .Sault  Ste.  Marie,  and  for  the  Registry 
Office  at  the  oflicc  of  Geo,  .\.  KoU,  Fort  William; 
and  also  at  tliis   I  ic  lui  t  hm m      An  accepted  bank 

iliei|ue   payable    !>•    ili     II  lable    F.    C.  Mac- 

diarmid.  Minister  d  I'liMi,  \\ Hrks,  for  Five  Per 
Cent,  of  the  amount  ol  the  tender,  and  the  bona 
fide  signatures  ami  addresses  of  two  sureties,  or 
the  name  <tf  a  guarantee  company  ajiproved  by 
till-  I  !■  I  an  nil  III .  willing  to  provide  bond  for  the 
'Inr  iiiliiliiii  III  of  the  contract,  must  accompany 
eai-h  tendei.  The  UeiJartment  is  not  bound  to 
accept  the  lowest  or  any  tender. 

By  Order,  H.  F.  McNAUGHTEN, 

Secretary  Public  Works  Department. 
Newspapers  publishing  this  advertisement  with- 
out authority,  will  not  be  paid  for  it. 
Toronto,  .Xpi  il  :;iii  l,  1915, 

LS  Dep.ii  tiiinii   of  Public  Works,  Ontario. 


WANTED 

I  liii    I'.iid   Cut    Hollow    Brick    Die;  one  side-cut 
•  li'  ;  "11'    -I'lr  Miniiii,'  table.     State  price  and  full 
I  1 1(  1 1      -,      III!  aii|  .son    Bros..   Winilsor.  Ontario. 

l.S 


ENGINEER 


Ten  years'  experience  on  construction  work, 
reinforced  concrete,  sewers,  intakes,  foundations, 
dredging  (dipper,  hydraulic,  ladder),  cost  data, 
draughting,  timekeeping,  etc.  Best  of  refer- 
ences. Box  191,  Contract  Record  &  Engineer- 
ing Review,  Toronto.  18-19 


SALES  AGENTS  WANTED 

Large  U.  .S.  firm  making  steel  and  wire  pro- 
ducts wants  sales  agents  in  both  Eastern  and 
Western  Canada.  ]I,ines  include  metal  wheels 
and  axles,  farm  wagons,  tractor  trucks,  log  and 
freight  wagons,  portable  mountngs  for  machin- 
ery, etc.     Box  197,  Contract  Record,  Toronto. 

17-l.S 


FOR  SALE 


A  Bargain,  Parsons  Trenching  Machine  al- 
most new.  Digs  to  twenty  feet  deep  and  up  to 
five  feet  wide.  Box  196,  Contract  Record,  To- 
ronto. 17-19 


FOR  SALE 


A  bargain,  75  Ton  Vulcan  Shovel  in  good  con- 
dition; or  will  consider  exchange  for  Revolving 
.Shovel  of  approved  type,  in  first  class  condition. 
Write  Standard  Crushed  Stone  Company,  Limit- 
ed, 5.'',  Oueen  Street,  Niagara  Falls,  Ont.  151.S 


Board  of  Education 


Sealed  new  tenders,  whole  or  separate,  arl- 
dressed  to  the  -Secretary-Treasurer  of  the  Board, 
will  be  received  until 

Friday,  May  14th,  1915 

lor 

Administration  Building 

College  Street 

S|)ecifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendent  of 
Buildings,  City  Hall,  Toronto.  Each  tender  must 
he  accompanied  with  an  accepted  liank  cheque 
for  five  per  cent,  of  the  amount  of  tender,  or  its 
e<|uivalent  in  cash,  applying  to  said  tender  only. 
.Sureties  for  all  tenders  exceeding  four  thousand 
dollars  must  be  furnished  by  Surety  Companies. 
Tenders  must  be  in  the  hands  of  the  Secretary- 
Treasurer  at  his  office  in  the  C'ity  Hall  not  later 
than  4  o'clock  on  the  day  named,  after  which  no 
tender  will  be  received.  The  lowest  or  any  ten- 
der will  not  necessarily  be  accepted. 

MILES  VOKES, 

Chairman  of  Committee. 
W.  C.  WILKINSON, 
:!  Secretary-Treasurer. 


Corrosion  of  Steel  in  Concrete 

Speaking  on  the  subject  some  time 
ago,  Dr.  W.  H.  Walker,  director  of  the 
Research  Laboratory  of  Applied  Chem- 
istry, of  the  Massachusetts  Institute  of 
Technology,  said  that  every  engineer  is 
well  aware  of  the  fact  that  acidulated 
water,  no  matter  how  small  the  percent- 
age of  acid  may  be,  tends  to  corrode 
steel  by  increasing  the  number  of  hy- 
drogen ions  present.  It  had  been  made 
clear,  from  tests  he  carried  out,  that 
there  were  certain  alkaline  substances 
present  in  concrete  which  corrected  any 
acidity,  and  so  protected  the  contained 
metal  work  from  corrosion. 

This  fact  has  an  important  bearing 
upon  the  question  whether  concrete  will 
protect  iron  or  steel  from  corrosion. 
Inasmuch  as  Portland  cement,  when  it 
sets  or  hardens,  liberates  a  t]uantity  of 
caustic  lime,  which  is  a  strong  alkali,  the 
answer  to  the  question  must  be  in  the 
affirmative.  Iron  or  steel  will  not  cor- 
rode when  embedded  in  good  concrete. 
But  caustic  lime  is  soluble  in  water,  and 
poorly  made  concrete  is  not  impervious 
to  moisture.  Therefore,  if  iron  be  em- 
bedded in  concrete  through  which  water 
is  allowed  at  anp  time  to  percolate,  this 
calcium  hydrate  will  be  slowly  but  sure- 
ly dissolved.  With  it  will  disappear  the 
inhibiting  action  of  the  concrete;  and 
iron  embedded  therein  will,  in  time,  rust 
and  become  corroded.  To  ensure  abso- 
lute protection  of  the  reinforcing  mem- 
bers of  concrete  construction,  therefore, 
such  concrete  must  be  of  good  quality 
and  sufficiently  dense  and  carefully 
made  to  render  it  waterproof. 


May  5,  1915 
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Residences 

(Continued  from  page  54) 
CONTRACTS  AWARDED 

Charlottetown.  P.E.I. 

l  lie  general  contract  for  the  erection 
of  a  residence  on  Elm  Avenue  for  H.  H. 
Horne,  c/o  Horne  &  Company,  has  been 
let  to  Brooklyn  Vail,  Charlottetown. 
Concrete  foundation,  frame  construction, 
shingle  roofing.    Estimated  cost,  $3,000. 

Dobbinton,  Ont. 

Tiie  general  contract  for  the  erection 
of  a  dwelling  for  Arthur  Slomskie  has 
been  awarded  to  Thomas  Ash.  Brick 
construction,  stone  foundation,  shingle 
roofing.    Estimated  cost,  $3,000. 

Dundas,  Ont. 

John  Wilson  has  awarded  the  masonry 
and  plastering  contracts  in  connection 
with  the  residences  being  built  for  him 
to  Herbert  Scott,  and  the  carpentry  con- 
tract to  Ritchie  &  Fletcher. 

Gait,  Ont. 

James  Douglas,  Cedar  Street,  has  let 
the  general  contract  and  carpentry  con- 
tract in  connection  with  the  erection  of 
a  residence  at  George  and  Salisbury 
Streets  to  G.  Murray,  Victoria  Avenue, 
the  brickwork  and  masonry  contracts  to 
W.  McKaig,  Ball  Avenue,  and  the  plas- 
tering contract  to  W.  Mogg,  Brant  l^oad. 

The  following  contracts  have  been  let 
in  connection  with  the  erecton  of  a  resi- 
dence on  Brant  Road  for  Miss  Dickson, 
Rose  Street:  masonry,  T.  Hancock,  Wel- 
lington Street;  carpentry,  P.  Nichols, 
Market  Street;  plastering,  W.  Mogg, 
Brant  Road:  heating  and  plumbing,  Scott 
&  Bennett,  Water  Street  N. 


Halifax,  N.S. 

J.  W.  Kedy,  138  Cunard  Street,  has 
been  awarded  the  contract  for  the  erec- 
tion of  flats  on  LeMarchant  Street  for  G. 
F.  Ring,  Francklyn  Street.  Approxi- 
mate cost,  $5,000. 

Hamilton,  Ont. 

In  connection  with  the  erection  of 
three  residences  on  Railway  Street  for 
Solomon  Wright,  27  Railway  Street,  the 
general  contract,  carpentry,  masonry, 
steel  and  roofing  contracts  have  been  let 
to  M.  Levy,  213  Park  Street  W.  Other 
trades  not  let. 

The  masonry  contract  in  connection 
with  the  erection  of  a  residence  on  Ham- 
ilton Avenue  for  R.  Phillips,  481  King- 
Street  E.,  has  been  let  to  13.  Barnes,  53 
Cheener  Street,  and  the  carpentry  and 
roofing  contracts  to  P.  Gemmel,  Lamor- 
eaux  Street.    Other  trades  not  yet  let. 

The  following  contracts  have  been  let 
in  connection  with  the  erection  of  a  resi- 
dence on  Garfield  Avenue  for  G.  Shutliff, 
Wentworth  Street  North: — general  con- 
tract, carpentry,  steel  and  roofing  to 
Soarks  &  McKay,  Fairhold  Road  South; 
masonry  to  J.  Ponstie,  Whtfield  Avenue; 
painting  to  C.  J:  Hartnup,  69  Aikman 
Avenue:  heating  and  plumbing  to  J.  Al- 
len, 324  East  Avenue  North.  Plastering 
and  electrical  contracts  not  yet  let.  Es- 
timated cost  of  dwelling,  $3,000. 

Levis,  Que. 

The  general  contract  for  the  erection 
of  a  residence  on  Wolfe  Street  has  been' 
let  by  J.  Samson,  to  Joseph  Blais,  Levis. 
Approximate  cost,  $6,000. 

Lindsay,  Ont. 

Tlie  contract  for  the  erection  of  resi- 
dences for  F.  Giffin  has  been  let  to  Neil 


Grey.    Brick  construction. 

Work  has  been  started  on  the  erection 
of  four  residences  for  L.  V.  O'Connor 
and  J.  O'Reilly  by  Neil  Grey.  Brick  con- 
struction. 

Minnnedosa,  Man. 

The  erection  of  a  residence  for  C.  T. 
Mickle  will  be  commenced  at  once  by  W. 
Scott,  Minnedosa.  Material  will  be  pur- 
chased by  the  owner.  Approximate  cost, 
$7,000. 

Montreal,  Que. 

In  connection  with  the  residence  being 
erected  on  Madison  Avenue  for  F.  C. 
Connolly,  774  St.  Dominiciue  Street,  the 
contract  for  plastering  has  been  let  to 
F.  A.  Sims,  454  Madison  Avenue,  and  for 
painting  to  A.  Graig,  41  Jurors  Street. 

The  general  contract  for  the  erection 
of  a  residence  on  Oxford  Avenue  for  W. 
A.  McQuestin,  c/o  the  N.  K.  Fairbanks 
Company,  Limited,  46  St.  Alexander 
Street,  has  been  let  to  Salisbury  &  Pop- 
ham,  354  Madison  Avenue. 

New  Waterford,  N.S. 

The  general  contract  for  the  erection 
of  a  glebe  house  for  St.  Agnes'  Parish 
has  been  let  to  J.  Mclsaac,  Glace  Bay. 
Estimated  cost,  $5,000. 

Ottawa,  Ont. 

The  general  contract  for  alterations  to 
apartments  on  Laurier  Street  for  Dr.  Mil- 
ton Graham,  227  Clemow  Avenue,  has 
been  awarded  to  Shuttleworth  &  Black, 
24  Euclid  Avenue.  Brick  veneer  con- 
struction, shingle  roofing.  Estimated 
cost,  $7,000. 

The  contract  for  converting  a  building 
on  Metcalfe  Street  into  apartments  for 
Mrs.  J.  Cameron,  122    Argyle  Avenue, 


Canadian  Made  Roofings  for  Canadian  Buildings 

We  manufacture  in  Canada  roofings  of  all  sorts.    We  make  roofing  for  factories — ready 
roofing    or    built-up    roofing,    also    asphalt  shingles. 

NEPDNSET  Paroid  Roofing 

is  one  of  the  best  known  of  our  brands.    It  is,  however,  only  one  of  a  large  line. 

We  also  make  (SJEPONSET  Wall  Board,  the  most  practical  substitute  for  laths  and  plaster 
that  has  ever  been  put  on  the  market.  It  is  made  in  several  finishes  and  its  surfaces  have 
been  waterproofed,  so  that  it  is  all  ready  to  apply  and  needs  no  further  decoration. 


 COUPON 

Bird  &  Son, 

Department  R, 

Hamilton,  Ont. 

Please  send  us  the  following  information  in  regard 
to  your  roofing  and  wail  board: 


Name  

Address 


NEPONSEI 

"  PRODUCTS 


Bird  &  Son,  Hamilton,  Ont. 


Established  1795 


Warehouses — Montreal,  St.  John,  Winnipeg 

Calgary,  Edmonton,  A'ancouver. 
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has  been  let  to  Louis  Bangs,  IS  Glen  Ave- 
nue. Brick  veneer  construction,  felt  and 
gravel  roofing.    Approximate  cost,  $7,0()(). 

The  general  contract  for  the  erection  of 
a  residence  on  l'"airmount  Street  has  been 
let  by  V.  V.  Rogers,  Limited,  VXi'/z 
Sparks  Street,  to  VV.  H.  Craig,  4th  Ave- 
nue. Brick  will  be  supplied  by  I'eerless 
Brick  Company,  Ottawa  Square.  Esti- 
mated cost,  $t, (')()(). 

Peterboro,  Ont. 

A  Bellegliaui,  l!H)  Hunter  Street,  lias 
let  the  general  contract,  masonry,  car- 
pentry and  roofing  contracts  for  the  erec- 
tion of  a  residence  at  4:i  Dennistown  Ave- 
nue to  W.  J.  Johnston,  (il!  Aylmcr  Street. 
Other  trades  not  let. 

Quebec,  Que. 

J.  B.  Cote,  St.  Oliver  Street,  has 
let  the  general  contract,  masonry  and 
carpentry  contracts  in  connection  with 
the  erection  of  a  residence  on  the  Ave- 
nue des  Erables  to  C.  Jobin,  1C8  La- 
tournelle  Street.  Brick  construction, 
concrete  foundation,  metal  and  asbestos 
roofing.    Estimated  cost,  $7,000. 

(i.  E.  Morissette,  Limited,  208  Latour- 
nelle  Street,  have  commenced  the  erec- 
tion of  a  residence  on  the  Avenue  des 
Erables  for  E.  Morissette,  at  an  approxi- 
mate cost  of  $7,000.  Brick  construction, 
concrete  foundation,  felt  and  gravel 
roofing. 

The  general  contract  and  masonry 
contract  in  connection  with  the  residence 
being  built  for  O.  Parent,  103  Third  St., 
has  been  let  to  J.  B.  Verret  &  Fils,  18-t 
Third  Avenue,  Limoilou.  Estimated 
cost,  $0,000. 

Sault  Ste.  Marie,  Ont. 

Work  has  been  started  on  the  erection 
of  a  dwelling  in  the  Eaton  Sub-dvision 
for  Leslie  Johnston,  8  Herrick  Street,  by 
William  Oben,  Murray  Street.  Approxi- 
mate cost,  $.-?,000. 

St.  John,  N.B. 

Charles  I'iobiiison,  IIM  Victoria  Street, 
has  let  the  contract  for  the  erection  of  a 
residence  on  Bryden  .Street  to  Herbert 
Brown,  80  Sumner  Street.  Estimated 
cost,  $3,200. 

Toronto,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  erection  of  a  resi- 
dence on  Glen  Grove  Avenue  East  for 

F.  A.  Roe: — masonry,  Elgie  &  Page;  car- 
pentry, J.  E.  Almond;  plastering,  Brem- 
ner  &  Porter;  roofing,  W.  C.  Gurney; 
painting,  Taylor  &  Company;  plumbing 
and  heating,  McNaughton  &  McKenzic; 
electric  wiring,  Dolson  &  Palmer;  hard- 
ware, Aikenhead  Hardware,  Limited. 

in  connection  with  the  residence  being 
built  at  70  Dearbourne  Avenue  by  W.  A. 
Bullcy,  632  Parliament  Street,  the  carpen- 
try contract  has  been  let  to  Kay  Bros.,  28 
Enderby  Road.  Smaller  trades  will  be 
let.    Estimated  cost,  $4,r)00. 

Work  has  been  started  by  L.  J.  Bland, 
18  Vermont  Street,  on  the  erecton  of  a 
residence  on  Cortleigh  Crescent  for  1''. 

G.  Marriott,  27  Lytton  Boulevard.  Hol- 
low tile  and  brick  construction.  Ap- 
proximate cost,  $5,000. 

W.  A.  Neate,  Architect,  518  Clinton 
Street,  has  let  the  general  contract  for 
the  erection  of  a  residence  at  55  St.  An- 
drews Gardens  to  Neate  &  Sons,  518  Clin- 
ton Street,  and  the  masonry  contract  to 
W.  Montgomery,  Huniber  Bay.  .Smaller 
trades  will  be  sub-let.  Estimated  cost, 
$5,500.    Owner's  name  withheld. 


In  connection  with  the  residences  be- 
ing built  at  87  North  Markham  Street, 
York  Township,  by  J.  Cameron,  the  car- 
pentry contract  has  been  let  to  James 
.Stewart,  627  Crawford  Street,  and  the 
heating  contract  to  the  Pease  h'oundry 
Company,  118  King  Street  E.  Approxi- 
mate cost,  $5,000. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Regal  Road  for  G.  W. 
l':iliott,  by  H.  A.  Johnston,  67  Belhaven 
Road.  Brick  construction,  concrete  foun- 
dation.   Estimated  cost,  $4,500. 

Waterdown,  Ont. 

The  general  contract  for  the  erectic»n 
of  a  residence  for  J.  W.  Grififen  has  been 
let  to  Slater  &  Copp,  and  the  masonry 
contract  to  M.  Hagarty.  Estimated  cost, 
$4,000. 

.  WCstmount,  Que. 

In  connection  with  the  erecton  of  a  re- 
sidence on  Wood  Avenue  for  H.  R.  Pop- 
ham,  384  Wood  Avenue,  the  following 
sub-contracts  have  been  let: — plastering, 
F.  A.  Sims,  454  Madison  Avenue,  Mon- 
treal; heating  and  plumbing,  A.  Morrow, 
1408  DesErables  Street,  Mfsntreal;  paint- 
ing, A.  Craig,  41  Jurors  Street,  Montreal; 
electrical  work,  W.  Flood,  9!)  Hutchison 
Street,  Montreal.  Roofing  and  interior 
fittings  not  let. 


Power  Plants,  Electricity  and 
Telephones 

Holbeck,  Sask. 

Tenders  will  be  received  until  8  p.m.. 
May  8th,  by  E.  H.  J  oil.  Secretary  to 
Kincora  Rural  Telephone  Company,  Hol- 
beck  P.  O.,  for  (1)  material  and  labor 
complete,  and  (2)  labor  only  required  in 
the  construction  of  a  telephone  system. 

North  Grimsby  Township,  Ont. 

By-laws  have  been  carried  providing 
for  the  construction  of  a  lighting  sys- 
tem on  Qucenston  and  Grimsby  Roads 
by  the  Dominion  Power  &  Transmission 
Company,  Limited,  Hamilton. 

Sherbrooke,  Que. 

The  City  Council  will  expend  $27,000 
in  the  purchase  of  meters,  controllers, 
etc.  No  tenders  will  be  asked.  Clerk, 
W.  E.  C.  Gatien. 

CONTRACTS  AWARDED 

Avonlea,  Sask. 

The  Avonlea  Rural  Telephone  Com- 
pany have  let  the  contract  for  the  con- 
struction of  a  telephone  system  to  W. 
D.  Craig,  Princess  Theatre  Block,  Re- 
gina,  at  $2,600. 

Westmount,  Que. 

The  City  Council  have  awarded  the 
contract  for  the  supply  of  lamps  and 
standards  to  John  Watson  &  Son  of 
Montreal  Limited,  167  Wellington  Street, 
Montreal. 


Fires 

Belleville,  Ont. 

Fire  has  destroyed  a  barn  belonging 
to  George  Brown,  Lime  Street. 

Birtle,  Man. 

Barns  belonging  to  J.  Farmer  have 
been  destroyed  by  fire.  Loss,  $10,000, 
with  little  insurance. 

Bracebridge,  Ont. 

The  residence  of  C.  Charles,  Hunt's 
Hill,  has  been  destroyed  by  fire.  No  in- 
surance. 


Brandon,  Man. 

The  farm  resi<lence  of  Alfred  .•\ttri(ig<!, 
twelve  miles  southeast  of  this  place,  has 
been  destroyed  by  fire.  The  loss,  $5,000. 
is  covered  by  insurance. 

Campbellton,  N.S. 

.'\  store  and  residence  on  St.  Andrews 
.Street  belonging  to  Arthur  Hussey  have 
been  destroyed  by  fire. 

East  Angus,  Que. 

Tlie  upper  pfjrtion  of  Mrs.  James  Mil- 
ler's residence,  Cookshire  Street,  has 
been  destroyed  by  fire. 

Estevan,  Sask. 

W.  J.  Johnson's  residence  antl  barn 
iiave  been  completely  destroyed  by  fire. 

Fingal,  Ont. 

The  dwelling  of  J.  Lethbridge,  South 
Road,  has  been  destroyed  by  fire,  with 
a  loss  of  $3,000,  covered  by  insurance. 

Florence,  Ont. 

The  residence  of  A.  A.  Cook,  has  been 
destroyed  by  fire.  The  loss  is  partially 
insured. 

Grafton,  N.B  . 

Tile  residence  of  Nathaniel  Clowes  has 
been  dest'royed  by  fire.  Loss  $3,000,  part- 
ly covered  by  insurance. 


Miscellaneous 

Belleville,  Ont. 

The  Town  Council  contemplate  the 
purchase  of  road  oil.  Clerk,  J.  W. 
Holmes. 

Belmont,  Ont. 

Gas  mains  are  being  laid  here  for  the 
Southern  Gas  Company,  and  will  be  con- 
tinued to  Ingcrsoll  and  Hamilton.  Lamps 
will  l)e  purchased  by  the  Company.  Man- 
ager, F.  B.  Tomb,  Central  Avenue,  Lon- 
don. 

Hagersville,  Ont. 

The  Town  Council  will  purchase  road 
oil  this  summer.    Clerk,  J.  T.  Park. 

St.  Catharines,  Ont. 

The  purchase  of  an  auto  fire  truck  is 
being  considered  by  the  City  Council. 
Clerk,  J.  W.  Pay. 

Slough  &  Bush,  St.  Paul  Street,  are 
about  to  convert  a  garage  into  a  factory 
for  the  manufacture  of  shrapnel  shells, 
and  are  in  the  market  for  the  necessary 
machinery. 

Toronto,  Ont. 

Tenders  will  be  received  until  May 
6th  by  the  Board  of  Education  for  the 
supply  of  science  apparatus,  chemicals, 
etc.  Specifications  at  the  office  of  the 
Clerk  of  Supplies,  City  Hall. 

The  Board  of  Control  will  receive  ten- 
ders until  May  11th  for  an  asphalt  pump 
outfit  for  the  City  plant.  Princess  Street. 
Plans  and  specifications  at  the  office  of 
the  Works  Department,  City  Hall. 

Tenders  will  be  received  imtil  May 
11th  by  the  Board  of  Control  for  addi- 
tional equipment  for  car  bodies  for  the 
Lansdowne  Avenue  extension,  car  heat- 
ers and  seats,  and  equipment  for  the 
Gerrard  Street  line.  Plans,  etc.,  at  the 
office  of  the  W^orks  Department,  City 
Hall. 

Weyburn,  Sask. 

The  following  amounts  are  included  in 
the  current  estimates  of  the  fire  depart- 
ment:— booster  pump,  $4,600.  and  fire 
alarm  system,  $4,536.  Clerk,  E.  H.  Phil- 
lips. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

^  I  IS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  **Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Umited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office :  Room  509  Canadian  Elxpress  Building 
Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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Jamrs  Thomson,  President. 


J.  G.  Allan,  Vice-President 


Jamks  a.  TfioMSON.  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO, 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


LIMITED 


liiPiE: 


3  inches  to  6o  inches  diameter 

for  Water,  Gas,  Culvert  and  Sewer 


HAMILTON,  ONT. 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the 


Keith"  Fan. 


Com- 


parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Mes.srs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
BIdg.,  Vancouver,  B.  C. 


INDUSTRIAL  LOCOMOTIVES 


The  designs  of  our  small  locomotives 
are  the  result  of  wide  experience. 

All  details  are  accurately  finished  to 
standard  gauges  and  are  absolutely  inter- 
changeable on  all  locomotives  of  the 
same  class  and  size. 

This  cuts  out  long  delays  when  parts 
wear  out,  as  parts  liable  to  wear  can  be 
kept  on  hand  of  shipped  promptly  from 
our  works. 

MONTREAL  LOCOMOTIVE  WORKS,  LIMITED 

DOMINION  EXPRESS  BUILDING,  MONTREAL,  CANADA 


 BISHOPRIC   

STUCCO  BOARD 

makes  Stucco  and  Plaster  Walls  warm,  dry  and  permanent. 

Piaster  or  cement  applied  to  Bishopric  Stucco  Board  wedges  tight  into  the  dovetailed  spaces  between  the  bevel- 
edged  laths,  forming  "keys"  that  are  stronger  than  can  possibly  be  made  on  wood  or  metal  lath.  The  heavy  layer  of 
Asphalt-Mastic  in  the  Stucco  Board  makes  walls  absolutely  wind  and  damp-proof,  and  therefore  warm.  And  the  cost 
is  surprisingly  low. 

Write  for  iarn  >le3  and  particular  abiut  Bishopric  Stucco  Board,  Lath  Board  and  Sheatbins,  and  Permatite  Roof  in  K,  t» 

The  Bishopric  Wall  Board  Co.,  Limited,  938  Bank°st7/6Yt'awa,  Canada 
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¥^  A  TT  Relaying 

l\        '  ^      *  Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


Water  Supply 
from 
Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 


Write  for  Bulletin  26 
explaining  the  use  of 
Cook's  Patent  Brass 
Tube  Well  Strainer. 

A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


Specify 

Ric-wiL  MethoD 

of 

Insulating  Underground  Pipes 

Save  time,  labor  and  future 
trouble  and  insure  highest 
efficiency  notonly  lor  afew 
iiKiiiths  but  for  all  the  time. 

Write  for  Bookon  Installations 

The  Ric-wiL  Underground 
Pipe    Covering  Company 

eeNcwEnclnnd  Bid  «. ,  C  LE  VE  L  A  N  D  .O . 
AKcncie*  in  principal  Cnnadien  cilitn 


Steel  Dump  Cars 

Any  Size  or  Design 

Workmanship  Guaranteed 
Prompt  Delivery  Prices  Moderate 


(Car  Dumps  Either  Side) 

Let  us  Quote  on  Your  Requirements. 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 


$45.  GARROW 

CONTRACTORS'  ACETYLENE 
FLARE  LIGHT 

The  great  feature  of  this  new 
light  IS  strength  and  simplicity. 
The  light  is  constructed  of  steel 
assembled  by  the  Oxyacetylent 
Welding  Process  and  consists 
of  three  parts.  It  is  made  to 
stand  the  roughest  handling  by 
unskilled  labor  without  injury.' 
A  distinct  advantage  of  the 
Garrow  Light  is  its  use  in  con- 
fined places,  such  as  tunnels, 
mines,  etc.,  without  any  danger 
from  escaping  gas.  The  Gar- 
row  Light  entirely  eliminates 
the  danger  of  gas  being  gener- 
ated faster  than  the  burner  will 
consume  it,  by  means  of  the  pat- 
ented by-pass  chamber  which 
conducts  excess  gas  to  the  pat- 
ented double  burner  and  ignites 
it  at  the  main  flame. 

$45.00  F.  O.  B.  Sudbury 

The  Sudbury  Construction  & 
Machinery  Co.,  Ltd. 

Sudbury,  Ont. 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Ollloos  and  Branch  Warehouses : 
401  Lake  of  the  Woods  Building.  MONTREAL. 
150  Princess  Street.  WINNIPEG. 

Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St..  VANCOUVER. 
Canada  West  Electric,   Ltd..  REGINA  and  EDMONTON. 
Northwestern   Engineering  &   Construction   Company,  Limited, 
CALGARY. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


Crushed  and  Rubble  Stone 

Our  quarry  has  a  capacity  of  300  tons  per  day,  and  with 
excellent  shipping  facilities  we  can  supply  your  require- 
ments in  all  sizes  of  this  stone  on  shortest  notice. 

HUMBER  BRICK  YARDS 
Lime,  Sewer  Pipe  and  Fire  Brick 

JOHN  MALONEY 

Cor.  Queen  and  Duf  f  erin  Sts.,  TORONTO 


Office  Phone  Park.  64 


Residence  Phone  Junct.  3429 


The  "PANAMA  LINE"  of  Road  Machinery,  Road  Graders, 

Levellers  and  Drags 

is  the  most  complete  line  of  practical  Road  Machinery  made  in  Canada 


GRADERS 
Panama  Giant  (traction)  3300  lb«. 
Panama  Standard  (6  horse)  2800  lbs. 
Panama  Boston  (2  or  4  horse)  1000  lbs. 
Panama  Jr.  Improved  (2  horse)  600  lbs. 
CAST  IRON  AND  CORRUGATED  CULVERTS 


The  TOWNSHIP  WINNER 
Road  Drag 

With  the  Anti-Skid  Rear  Truck  Attached 


Ask  for 
1915  Catalogue 
No  25 


The  Exeter  Mfg.  Co.,  Limited,  Exeter,  Ont. 

J.  L.  Neilson,  Winnipeg,  Man.,  Western  Agents      T.  E.  Dean,  Ft.  William,  Agent  N.  Ont 


SCRAPERS 

Panama  Drag  Scrapers    Panama  Wheeled  Scrapers 
DRAGS 

3-Way  Drag  No.  1  S-Way  Drag  No  2 

Township  Winner,  8  ft.        Township  Winner,  7  ft. 
Panama  No.  1        Panama  No  2  Siirplex 

A  FULL  LINE  OF  CONCRETE  MACHINERY 

THEY  ARE  ALL  SAYING 
THE  SAME 

"Last  Spring  we  pur- 
chased from  the  Exeter 
Mfg.  Co.,  Limited,  one 
Panama  Jr.  Improved  Grader 
and  one  Township  Winner 
Drag  with  truck.  The  mem- 
bers of  our  Council  Board 
were  all  surprised  that  this 
grader  would  do  the  heavy 
grading  tha't  we  did  witli  it. 
lliis  is  all  the  road  machin- 
ery we  have  in  our  town 
and  we  liave  been  able  to 
keep  our  streets  in  excellent 
condition  with  the  use  of 
these  two  machines." 
(Signed) 
Reeve  of  Teeswater. 

If  you  want  Service,  Get  the 
PANAMA  JR.  IMPROVED. 
Don't  Get  the  "Just  as 
Good." 

Ask  for 
1915  Catalogue 
No.  25 


KAHN   ARMOR   PLATES  for  CONCRETE  ROADS 


Cro.ss  secti 


TRUSSED    CONCRETE    STEEL   CO.  OF  CANADA,  LIMITED,  Walkerville,  Ont. 
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Sales  Offices 
WelUnd  -  Ontario 

Cobalt  -  Ootario 

7  Bank  Street  Chambers 

Ottawa 
417  New  Birks  Building 
Montreal 


STANDARD  STEEL 


Beams — Channels 
Angles — Plates 

A.waysin  stock      CONSTRUCTION  CO. 

Reinforcing  Bar* 

'Self-Sciitei-iny" 

Corrugated 
Sheeting 

Send  for  Stock  T.ist 


LIMITED 
WELLAND       -  CANADA 

Manufacturers  and  Erectors 

Steel  Buildings  and  Bridges 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


ARE  YOU  GOING  TO  BUILD? 

Before  erecting  your  new  building  you  should 
consider  the  possibilities  and  many  advantages 
to  be  gained  by  the  use  of 

"AMERICAN"  Enameled  Brick 

Write  for  catalogue,  also  samples,  miniature  or 
full  size. 

AMERICAN  ENAMELED  BRICK  &TILE  COMPANY 

1182  Broadway,   New  York. 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 

(Formerly  Municipal  Construction  Co..  Ltd.) 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling— Positively  LEAK  PROOF. 

319  Pender  St.  VANCOUVER,  B.C 


CULVERTS 

Last  for  Years  and  Years 


Moisture  alone  is  a  corrosive  element. 

But  when  the  water  flowing  through  a  culvert 
csntains  other  natural  corrosive  elements, 
such  as  alkali  and  acid  for  instance,  the  need 
for  a  corrosion-resisting  culvert  is  further 
emphasized. 


Combats  Rust  and  Corrosion 


A  culvert   made   of  Toncan  Metal  Sheets  is 
economical,  because  it  is 

Ist  — Rust  and  Corrosion-resistirg 

2nd — Low  in  Cost 

3rd — Easy  to  Ship  and  Haul 

4th — Easy  to  Install 

5th — Strong 

Conclusive  and  satisfying  evidence  of  Toncan 
Metal's  durability  is  contained  in  the  '  Text 
Book  on  Corrosion."    Write  for  it. 

The  Pedlar  People,  Limited 

Oshawa,  Ont.  Culvert  Makers 

The  Stark  Rolling  Mill  Company 


Canton,  Ohio 


Mfrs.  of  <f  f^i\[:Ajs!;, 


No  fill  too  deep  for  a  Toncan  Mcfal  Culvert. 
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To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE        -  ONTARIO 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 


Nova  Scotia  Steel  &  Coal  Company^  Ltd. 

Beg  To  Announce 

That  their  new  steam-hydrauhc  forge  shop  is  now  in  opera- 
tion, as  also  IS  their  recently  installed  "Harmet"  fluid  com- 
pression-plant. 

These  improvements  bring  ''Scotia's"  equipment  abreast 
of  the  best  foreign  forges. 

They  are  accordingly  open  to  supply  forgings  of  all  shapes 
and  sizes.  Made  of  ordinary  or  fluid  compressed  open- 
hearth  steel,  and  satisfying  the  most  severe  specifications. 

For  Prices  and  Particulars  Apply  to 

Head  Office  -  -  New  Glasgow,  N.  S. 
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Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
,     Office -M  4515-M  4516      Residence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


DUMB  WAITERS 


re- 


Roelofson  self 
taining  dumb  waiters 
are  fast  replacing  the 
old  styles. 


They  are  so  con- 
structed that  they 
will  hold  the  car 
stationary  at  any 
point  desired  with- 
out the  use  of 
brake  or  rope 
clamp. 

We  will  furnish 
drawings  and  es- 
timates of  cost 
for  special  macli- 
ines  to  be  used 
as  wall  hoists, 
freight  or  invalid 
elevators. 

Roelofson 

Elevator 
Works 
Gait,  Ont. 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


The  Ideal  House  Wire 


should  possess  maximum  dependabil- 
ity and  durability,  and  be  sold  at  a 
price  which  justifies  its  use  in  all 
classes  of  buildings. 


Sterling 

Rubber   Insulated  Wire 

meets  these  requirements  to  a  degree 
that  entitles  it  to  the  consideration  of 
every  thoughtful  architect,  engineer, 
contractor  and  user. 

Get  our  prices  before  buying  anywhere. 

Standard   Underground   Cable  Co. 
of   Canada,  Limited 

Hamilton,  Ont. 

Montreal,  Que.  Winnipeg,  Man. 

Seattle,  Wash. 

Manufacturers  of  Electric  Wires  and  Cables  of  all  kinds 
for  all  services,  also  Cable  Accessories. 


TRADE 


STANLEY 


MARK 


Stanley's  Gra- 
diometer  saves 
much  time  in 
Railway  and 
Drainage 
Works.  Can  be 
divided  to  read 
eitherordinary 
or  percentage 
gradients. 
Illustrated 
pamphlet  on 
appli  cation. 


The  Largest  Manufacturers  of  Surveying 
and  Drawing  Instruments  in  the  World. 

Drawing  Office  Stationery  of  all  kinds  sup- 
plied on  the  most  favorable  terms.  A  very 
large  stoct  kept. 

Please  send  f  or  our  catalogue  "K  91"  and  compare  our 
prices  with  those  of  otlier  first-class  maker.s. 

W.  F.  Stanley  &  Co.,  Limited 

286  High  Holborn,  LONDON,  ENGLAND 
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STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Write  for 
catalog  and 
prices 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging  Engine 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sandy  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 


Phones,    Office  North  \  pj;^      EveniaE:*,  North  2107 


The  contract  for  the  new  Half  Million  Dollar 
Civic  Library  at  Montreal  has 
been  awarded  in 


Queenston  Blue '  Limestone 


Specify  and  get  the  best  Canadian  Stone. 


The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 

Coloc  Arronfe-  Toronto,  Geo.  W.  Brifn  e  1 1 ,  Bu  ild  »  r  »' E  xch  Br  ?  e . 
aaies  /\genib.  Montreal,  Arthur  S.  Findlay,  10  Phillij  f  Pl«ce. 


*'Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Maautacturers  under  Canadian  and  U.  S.  Letters  Pateot 

Toronto       '  Canada 


Cawthra  Mulock,  President 


Gordon  F".  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  : -TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 
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Goold^  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water   supply   outfits   of  every 
description. 

CORRESPONDENCE  SOLICITED 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 

Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office       -       90  West  Street 
NEW  YORK  CITY 


■VUimMMM  ,1 X  It ,»  ,f  .f  ,1  .f    ,f  ,f  ;.f ,» .f  9 \  ^  r 


Build  up  Canada — Now  is  the  time! 

Every  dollar  sent  out  of  the  Empire 
makes  us  all  that  much  poorer.  You  can 
play  a  big  part  in  supporting  the  Empire 
by  using  only  Canadian  or  British-rr.ade 
building  materials. 

You  can  get  as  good,  or  better  values  right 
here  at  home.  This  is  no  exaggeration.  Let  us 
place  our  catalogues  of  the  famous  "Metallic" 
line  —  CANADIAN  OR  BRITISH  -  MADE 
THROUGH  AND  THROUGH— in  your  hands, 
we  can  easily  prove  our  claims. 

The  "Metallic"  line  includes  "t-mpire"  Cor- 
rugated Iron ;  "Eastlake"  Steel  Shingles ;  Steel 
Siding,  Ceiling  and  Wall  Plates;  "Hayes"  Patent 
Lath;  Skylights;  Ventilators;  Galvanized  or  Cop- 
per Cornices;  Fireproof  Doors  and  Windows; 
Well  Curbing;  Culverts;  Conductor  Pipe  and 
Eave-troughs. 

Metallic  Roofing  Co.,  Ltd. 

Manufacturers — Toronto  &  Winnipeg 


Jas.  Dickson,  Pres.  Geo.  T.  Dickson,  Vice-Pres 

Dickson  Bridge  Works  Co. 

Campbellford,  Ont. 


Biidge  over  Spanish  River  at  Massey,  Out. 

Steel  Bridges,  Steel  Buildings 
Roof  Trusses 

and  other  Structural  Steel 

Fouudry  and  Machine  Shop  in  connection. 
Elstimates  on  application 


bo 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME.  AND  BRICK 

Cement — delivei  ed  in  5  barrel  lots,  $1.85  per  bbl. ; 
with  bags,  $2.25;  car  lots,  $1.50  on  the  track, 
with  pkgs.  $1.90. 

Lime— grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17 ;  buff, 
$17  f.o.b.  tlie  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire  ciit  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
local,  $12  to  $20,  imported  $20  to  $30;  sand- 
lime  brick,  $7.50;  King  Edward  Siding;  $(i.50 
at  the  mill;  $8.50  delivered  on  the  job.  Pav- 
ing brick.  No.  1,  $18  per  M.  f.o.b.  West  To- 
ronto; No.  2  $14;  paving  blocks.  No.  1,  $24 
per  M. ;  No.  '2,  $18.  Sun-Tex  face  brick,  $16 
to  $20  per  M. ;  Denison  interlocking  hollow 
tile,  $60  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car : 

Crushed  stone— 2-in.,  $1.05;  1-in.,  $1.10;  J^-in., 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER   (BUILDING  MATERIAL) 

Toronto  prices   (wholesale)   delivered : 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  10  ft., 
$21;  18  ft.,  $23;  1-in.  Hemlock  No.  1  $21; 
No.  1  Hemlock  decking  $22;  No.  2  Hem- 
lock, dimension  and  1  in.,  $19  fo  $21. 

Pine — l  in.  by  4-in.  to  6-in.,  $27;  1-in.  by  8-in., 
$29;  1-in.  by  10-in.,  $30;  l  in.  by  12-in.,  .$30 
to  .$32;  2-in.  by  4-in.  to  13  in.  white  pine, 
12  ft.  to  16  ft.  long,  $20  to  $31;  7/8  by  6 
and  10-in.  pine  shelving,  ,$.33  to  $42;  7/8  x 
12-in.  pine  shelving,  $45;  \'o.  1  >vliile  pine 
flooring,  $.34;  No.  1  spruce  flooring,  $27;  No. 
1  pine  decking  D  2  S,  $28;  spruce  deci<ing, 
$27  to  $30;  No.  1  pine  V.  or  beaded  sheeting, 
.$35;  No.  2  ditto,  .$32;  pine  trim  4-in.  cas- 
in,  $1.75  per  100  ft.;  5-in.  ditto,  $2;  8-in. 
pine  base,  $3.40  to  $4.50;  4-in.  pine,  window 
stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.40;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
.$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  X  12,  12  X  12,  12  X  14,  8  X  10,  8  x  12, 
10  x  14,  14  x  14,  8  X  14,  12  x  16,  14  x  ifi. 
10  X  10,  $32;  10  X  16,  14  x  18,  16  x  18,  .$39; 
8  X  16,  12  X  18,  18  X  18,  .$36;  10  x  18,  14  x 
20,  16  X  20,  $36.50;  8  x  18,  12  x  20,  18  x  20, 
.$40;  10  X  20,  $37.50;  8  x  20,  14  x  22,  16  x  22, 
18  X  22,  20  X  22,  22  x  22,  $45;  12  x  22,  .$.39; 
10  X  22,  $.39.50  ;  8  x  22,  14  x  24,  18  x  24, 
20  X  24.  22  X  24,  24  x  24,  12  x  24,  10  x  24, 
$45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $2.25  base;  twisted  and  de- 
formed, $2.50;  structural  sections  $2.75  to  $3. 

Galvanized  iron — 28  gauge  $4.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6  in.  to  12- 
in.  $33;  12  in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets— 26  gauge  $4.25  per  sq.,  28 
gauge  $2.50  to  $3  per  lOO  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  proces  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft. ;  6  in.,  40c  ft. ;  S  in., 
55c  ft.;  9  in.,  70c  ft.;  12  in.,  $1  ft.;  15-in., 
$1.40.;  IS  in.,  $1.90  ft.;  20  in.,  .$2.25  ft.;  24- 
in.,  $3.25  ft.;  less  74  per  cent.,  4-in  to  12-in., 
70  per  cent.,  15-in,  to  18-in.,  65  per  cent.,  20- 
in.  to  24-in. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  .$8.50, 

hags  extra;  sanded  .$4..')0.  in  car  lots  at  tlic 
yard. 

Hydrated  lime    $9..''>(1  to  $]1  in  20-ton  car  lots. 

Plaster  of  Paris — Anchor.  Crown  and  Standard 
wliite  brands,  $1.50  per  bbl.;  Shield  brand 
$1.25;  New  Brunswick  $2.50. 

Rope — manilla,  16c  basis,  second  grade  1.3c  basis, 
sisal  rope,  lO'Ac  basis;  African  rope  1.3c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  81c.  per  gal  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  78c.  per  gal. ;  red  lead, 
dry,  .$8  per  100  lbs. ;  putty  in  bulk,  bbls., 
$3..50  per  100  lbs.;  in  100-lb.  drums,  $3.85; 
putty  in  2511).  tins,  .$4.00  per  100  lbs.;  steel 
sash  initty,  $4.00  per  100  lbs.  ;  turpentine,  in 
bbls.,  7.'!c.  per  Imp.  gal.,  soutlierii  gauge. 


MONTREAL  PRICES 

CEMENT.  LIME.  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton  ;  lump,  $9. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  bufl'  rustic,  $20;  red 
rustic,  $14;  buflf  (smooth),  $21;  buff  (rough), 
$25 ;  plastic,  $8.50,  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  Stone— 2-in.,  $1.40;  fi-in.,  $1.65;  H  i"-, 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

EXPLOSIVES 

Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each;  50  per 
cent,  at  $19,25;  60  per  cent,  at  .$20.75  f.o.b. 
Montreal.  Blasting  at  .$2  per  25  lb.  keg. 
Detonators,  No.  .3  containing  charge  of  8.3 
grs.,  .$8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No,  7,  23,1  grs,,  $14,50;  No,  8,  30,8  grs,, 
$18,50,  Batteries,  .St'd  Rack  Bar,  "Push 
Down,"  No,  2  capacity  10  shots,  15  lbs,  net 
weight,  $15.00  each;  No.  3,  20  shots,  25  lbs., 
.$22.00;  No.  4,  .50  shots.  45  lbs.,  $42.00;  No. 
5,  100  shots.  53  lbs.,  $70.00.  Leading  wire, 
in  coils  of  500  ft.,  Ic.  per  ft. ;  leading  wire, 
twin  cable,  in  coils  of  2.50  ft.,  3c.  per  dble. 
ft,  ;  connecting  wire  in  coils  or  spools,  50c. 
I>er  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3,50,  double  strength 
.$4,10;  6-foot,  single  $4,04,  double  $4,64;  8- 
foot,  single  .$4,58,  double  .$5,18;  10-foot, 
single  .$.5.12,  double  .$5.72;  12-foot,  single 
$5.66.  double  .$6.26;  14-foot,  single  .$6,20, 
double  .$6,80;  16-foot,  single  $6,74,  double 
.$7,.34;  1.8-foot,  single  .$7,28,  double  $7,88; 
20-foot,  single  .$7,82,  double  $8,42;  22-foot, 
single  $8,57,  double  .$9.17;  24-foot,  single 
$9..32,  double  $9.92;  26-foot,  single  $10.07, 
double  $10.67;  28-foot,  single  $10,82,  double 
$11,42;  30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3-in.  x  3-in.  and  up,  $2.85;  1-in.  x 
1-in.  x  %-in.,  25c  extra;  H-in.  x  _^-in.  x 
^-in.,  .50c  extra.  Boiler  plates — %-in.  thick 
and  thicker,  $2.60.  Circular  plates — Flange 
quality,  30-in.  dimensions  and  over,  $2,70; 
under  .30-in,  dimensions,  $3,00,  Beams  and 
channels— Under  35  lbs.  per  yd.,  $3.00;  35 
lbs,  per  yd,  and  over,  $2,85,  f.o,b.  Mont- 
real, net  cash.  Corrugated  iron — 26  in,  gauge, 
$4.60;  28-in.  $5  per  sq.  yd.  less  10  and  10  per 
cent.  Copper  bearing  sheets — flat,  Apollo 
Keystone  galvanized,  28  U.  S.  gauge,  $4.75 
per  100  Ihs. ;  Keystone  black,  28  U.  S. 
gauge,  .$3,15  per  100  lbs. 

SEWER  PIPE 
Straiglit  pipe   (per  foot) — 4-in.,  25c;   6  in,,  40c; 
8-in,,  55c;  9  in,,  10c;  10-in.,  80c;  12-in..  $1 ; 
24-in.,  $3.25.    Bends,  each,  75c,  $1.20;  $2.20, 


$2.80,  $3.20,  .$4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2,80,  $3,20,  $4,00,  $1.3,  Single 
branch,  2  ft,,  $1,  $1.60,  $2,50,  .$3,1.5,  $.3,60, 
$4..50.  $16,2.5,  Double  branch,  2  ft,,  $1,75, 
$2,80,  $3,85,  $4,90,  $5  .50,  $8,  $26,  Y.  Pipe, 
2!4  ft.,  $2,  $3,  .$4,12,  .$5,25,  .$6,  .$8,50,  .$27,60. 
Syphon,  $2,25,  $3,60,  $6,60,  $8,40,  $9,60,  $15, 
(12in.J  Huchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  trap, 
.$2.2.5,  .$.3.60,  .$6.0,  $8,40,  $9,60,  $15  (12-in.j 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10,00  per  ton.  Plaster  of 
Paris — .$2,35  per  bbl.  Rope — Best  Manilla, 
MYiC  basis  per  pound  ;  British  manilla,  \2'/iC 
basis;  African  hemp,  12'/ic;  sisal  rope,  W/iC 
basis;  lath  yarn,  9J4c.  Boiled  linseed  oil- 
in  barrels,  82^c  per  gal.  of  9  lbs.  Raw  lin 
seed  oil — in  barrels,  80c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5bbl.  lots,  $2. (JO;  in  car 
load  lots,  $2.20. 

Lime — Grey,  .34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  Hme  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buflf,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $2,50  per  yd.;  1-in.,  $2.75; 
■54-in,,  $2,75;  stone  dust,  $2,25;   rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del, 
south  of  Assiniboine  $1  extra. 

Sand — -For  cement  or  brick  work,  delivered. 
Winnipeg,  $1..S5  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — 1J4  and  2-in.,  $2.65;  54  in.  and 
1-in.,  $2.90;  M-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in,,  $43;  6  in,,  $46; 
No,  3  red  pine,  4  in.,  $.38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$00;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  C  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  0  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $.38;  10  x  14,  14  x  14,  14  x  10, 
6  x  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16. 
16  x  16,  14  X  18,  16  X  18,  18  x  18,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  IS  x  20,  $42;  <i 
X  16,  6  x  18,  6  X  20,  8  X  10,  8  X  18,  8  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

Pine — l  in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $.3.70  per  100 
ft.  5!4-in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round    bars,   $2.35   per   100   lbs. ;  square 
twisted,  $2.40  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  pnce,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  68) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warohouie  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


"Paiar  Brand" 


Hardwall  Plaster,     Cement  Plaster 
Land  Plaster,  Whitewall  Finish,  Plaster  of  Paris 

For  the  best  results  from  gypsum  products — specify  "Pillar  Brand."  This 
brand  of  hardwall  plaster  is  mixed  with  the  highest  grade  goat  and  cattle  hair, 
thoroughly  washed  and  specially  prepared.  It  makes  a  hard,  clean,  sub- 
stantial wall. 

"Pillar  Brand"  plasters  are  noted  for  their  whiteness,  quick  setting  qualities 
and  hardness. 


Shipments  by  rail  or  water. 


Write  us  for  prices. 


The  lona  Gypsum  Co.,  Limited 


Head  Officey  Sydney,  N.  S. 


Mills,  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS- continued. 


(Continued  from  page  (W!) 

SEWER  PIPE 
Sewer  Pipe — Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  0  cents;  4  in.,  11  cents;  5  in., 
IG  cents;  G  in.,  18^  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 

Paints  and  Oils. — White  lead,  ground  in  oil,  .$9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  09 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.  ;  6o 
cents  per  gal. ;  dry  red  lead,  $8.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25- 
Ib.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement— Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $0.50  per  bbl.  ; 
white  Portland  cement,  $7.50  per  bbl.  of  30 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick — Common  red  brick,  $11  f.o.b.  warehouse. 


$10.50  in  car  lots  f.o.b.  Vancouver ;  pressed 
red  and  buff  brick,  $35  at  warehouse,  $33  in 
car  lots;  white  enamelled  brick.  No.  1  quality 
$100  to  $120  at  warehouse ;  tapestry  brick, 
$45  at  warehouse;  impervious  brick,  $45  f.o.b. 
buildings;  fire  brick,  $35;  .  fire  clay,  $12  pei' 
ton. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  stone— 2-in.,  $1.40;  l  in.,  $1.50;  3/8-in., 
$1.50,  all  f.o.b.  scows. 

Sand — Brick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1.40  per  yard  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills : 
Timber  (B.C.  fr.)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  x  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round    and    square    bars)    $2.75  base; 
twisted  and  deformed,  $2.90;  structural  sec- 
tions $3.25  to  $3.75. 

Galvanized  iron — 28  gauge,  $5.35  per  100  lbs. 


Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 
.$4.45,  9  and  10  ft.  sheets,  .$4.CfJ  per  square, 
lilack  steel  sheets,  24  gauge,  $.3.40  per  10<J 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.25  to  $.'5.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  wareiiousc, 
4  in.,  12j4c.  per  ft.;  6-in.,  21c.  ft.;  8-in.,  .30c. 
ft. ;  10-in.,  40c.  ft. ;  12-in,  50c.  ft. ;  15  in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in„  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $13.50  to  $15.00,  in  car  lois 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $13  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate — $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope — Manilla,  full  coil,  16c.  basis;  2nd  grade, 
W/iC  basis;  sisal  rope,  12%c.  basis. 

PAINTS  AND  OILS 
Mixed  paint— per  gal.  .$2.50  to  $2.75. 
White  lead— ground  in  oil,  $10.50  to  $11  per  100 

lbs. 

Boiled  linseed  oil— in  bbls.,  $1.02  per  gal.  of  9  lbs. 

Raw  linseed  oil— in  bbls.,  $1.00  per  gal.;  red  lead, 
dry,  $10  to  $11  per  100  lbs.;  putty  in  bulk, 
bbls.  3c. ;  putty  in  25-lb.  tins,  4c. ;  turpentine 
in  bbls.,  90c. 


"BEATTY  HOISTS" 

Dredging  and  Excavating  Machinery 
Material  Handling  Equipment 

On  work  where  exacting  and  uninterrupted 
service  is  of  vital  importance,  the  Con- 
tractor who  knows,  uses  BEATTY  Hoists 
because  of  their  proven  RELIABILITY. 

Bring"  your  excavating-,  dredging"  and  ma- 
terial handling  problems  to  us. 

Send  for  Catalog  TODA  Y. 

M.  Beatty  &  Sons 

Main  Office  &  Works:  Limited 

Welland,  Ontario 

Toronto  Branch : 

4th  Floor,  154  Simcoe  Street 


H.  E.  PLANT. 
ROBT.  HAMII 


 1790  St.  James  Street,  Montreal,  Que. 

TON  &  CO  Vancouver,  B.C. 


Agents:- 


E.  LEONARD  &  SONS   St.  John,  N.B. 

KELLY-POWELL.  LTD.,  McArthur  Bldfe.,  Winnipeg,  Man. 
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Burlington  Steel  Co. 


(Formerly  Canada  Steel  Co.,  Ltd.) 

Hamilton,  Canada 


Limited 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

3  4  ,  7/8    and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 


Plain  and  Galvanized 


Prompt  Shipment  from  Stock 


^  UNIVERSAL  CLAMPS 

to  convert  any  round  rod  into  a  bolt 


Long  bolts — removable  bolts — bolts  extending  through  timber  and 
poured  concrete — these  are  best  for  form  work. 

The  Universal  Form  Clamp  converts  round  rods  of  any  size  into 
threaded  bolts  with  removable  heads  and  adjustable  nuts. 

Fig.  I ,  in  the  column  at  the  left,  shows  the  clamp. 

Fig.  2,  shows  the  cross-section  of  the  clamp,  with  the  oval  hole. 

Fig.  3,  is  a  longitudinal  section,  showing  the  clamp  secured  on  the  rod  by  the  upset  shoulder  and  the  screw. 
In  operation,  rods  are  passed  through  holes  in  forms.    On  one  end  of  each  rod  a  clamp  is  placed  and 
screwed  down. 

Fig.  4,  shows  the  tightening  wrench  which  is  slipped  over  the  opposite  end  of  the  rod,  after  another  clamp 
has  been  put  in  place.  The  wrench  locks  to  the  rod  with  the  cam  (A).  Turning  the  handle  (B)  slides  the 
loose  clamp  along  the  rod,  against  the  form  until  the  adjustment  is  exact.  Then  the  clamp  screws  tightened 
actually  making  a  kink  in  the  rod.  When  the  wrench  is  removed,  you  have  a  long  bolt  securely  holding  forms 
together.    The  rod  will  break  before  the  clamp  will  come  off  either  end. 

Fig.  5,  shows  the  rod-puller  used  in  withdrawing  rods  when  forms  are  wrecked.    The  clamps  are 
loosened  and  the  rods  are  easily  removed. 

One  Clamp  for  walls,  columns  and  soffits  '^'^^]^i\^c::>^:::^'^n&^. 

and  various  lengths  of  steel  rods,  forms  may  be  held  rigidly  in  place  during  the  entire  process  of 
building. 

Write  for  circulars  and  prices.    We'll  send  a  sample  clamp  for  10c.  to  pay  postage  and  packing. 


Universal  Form  Clamp  Co. 

Sole  Representatives  for  Ontario  and  Eastern  Canada: 

Railway   Contractors    Supply  Company 

504  Standard  Bank  BIdg.,  Toronto 

Montreal  representatives— Ramsey  &  Kelly,  511  Quebec  Bank  Bldg 


if 
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The  Herringbone  Policy 

On  account  (jf  its  fireproof  <|iialitie.s  the  use  of  Metal  f.atii  should  j)e  ^rcatlv  extended. 
Two  thino-s  prevent  this— cost,  and  the  possibility  of  corrosion. 

()ur  .Slierardized  coating  i)revents  corrosi  )U  hut  increases  tlie  cost,  f  )ur  cold  japanned 
■oating-  is  economical  and  generally  efficient,  Init  leaves  the  steel  un])rotected  at  points  where 
it  becomes  scratched.  Our  latest  I  lerringbone  iin|)ro\  ement,  the  use  of  copper  allov  instead 
of  steel,  reduces  corrosion  at  scratched  places  to  a  negligible  amount. 

This  improvement,  adding  greatly  to  the  manufacturing  cost  of   llerringbone   Lath,  is 
not  being  used  as  the  occasion  for  any  advance  in  jirices.    I5y  reasr)n  of  this  generous  policv 
llerringbone  t"oi)per  I  ,ath  becomes  the  liual  word  in  the  nu'tal  lath  industrv. 
Alloy 


Clarence  W.  Noble 


General  Sales  Agent 


117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company  Manufacturers 


For  Surface 

Treatment  of 
Roads  the 

TAROADS 

patent  Machines  are 
far  in  advance  of  any 
other  Tar  Spraying 
apparatus  on  the  mar- 
ket for 

Efficiency 

and 

Expedition 

(penetration  assured.) 
They  are  capable  of 
DOUBLE  the  out- 
put of  all  other  ma- 
chines. 

Write  for  illustrated 
folders. 

ENQUIRIES 
SOL/CITED 


Cables: 
TAROADS  -  LONDON 


TAROAnSk  SYNDICATE,  LTD. 

i  Allb  A.  (^,v  Herbert  B.  M.  Praed,  Bart. ) 


9  VICTORIA  STREET 
WESTMINSTER,  London,  Eng. 


May  5,  1915 


THE   CONTRACT  RECORD 


71 


EXEMPLAR  OF  QUALITY 
DUMBWAITERS 

For  simplicity,  durability  and  quick  service 
Chelsea  Dumbwaiters  are  without  a  rival. 

Catalogue  and  prices  will  be  supplied  by  our  Canadian  Agents. 

Chelsea  Elevator  Co.,     New  York 

-AGENTS- 

Hardware  Co.  of  Toronto,  Limited 


26  ADELAIDE  ST.  W. 


A  STEAM  SEPARATOR 

of  the  receiver  type  is  a  difficult  piece  of  plate  work  to 
make  absolutely  and  permanently  tight.  That  is  the 
reason  why  we  developed  our  Welded  Separator — not 
a  single  rivet  in  its  construction,  every  joint  and  seam 
being  a  perfect  weld.  The  shell  is  lap  welded,  the 
heads  are  set  in  by  our  patented  Line  Weld  method 
and  the  necks  are  attached  by  our  patented  Interlock 
method. 

PinSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 

ENGINEERS    FOUNDERS  MACHINISTS 

Represented   by  W.  M.  Campbell,  25  Howland  Ave.,  Toronto,  Ont. 


ATWOOD 


ATWOOD 


Built  for  C.  P.  R.  MontreaJ 


CANADIAN 
CHICAGO  BRIDGE&IRONWORKS 

BRIDGEBURG,  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coalinjg  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  To-day  for  Canadian  Illustrated 
Catalogue  No.  15. 

Offices  :— 

BridgeburK.  Ontario,  130  Janet  Street 

Chicago,  Illinois,  1360  W.  10.5th  Street 
New  York.  N.Y.,  30  Church  Stieet 
Shops:- -Bridgeburg,  Ont. 
Chicago,  111.  Greenville,  Pa. 


Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


□ 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection,  Power  Plants,  Hydraulic  Mining,  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe— and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

p.  O.  Box  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  Hi^h  Bridge 

Write  for  Catalogue 

Full  Particulars  and  Estimates  Furnished 


A  Scientific  Pavement 

inu«t  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
UnafFectedby  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 


These  requirements  are  met  by 

Asphalt  Block  Pavements 

Send  for  Descriptive  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited 


Windsor,  Ont. 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 

Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 

Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  ^^^^  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

Applied  Perspective,  by  William  P.  P.  Longfellow. 
Published  in  1901  by  Houghton  Mifflin  &  Com- 
pany. 98  pages,  illustrated.    Price  $1.00. 

A  Treatise  on  Cement  Specifications,  by  Jerome 
Cochran.  Published  in  1912  by  D.  Van  Nostrand 
Company.    100  pages.    Price  $1.00. 

Building  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $3.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 

Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 


Contract  Record 

347  Adelaide  St.  West,  Toronto,  Ont. 


May  5,  1915 


THE   CONTRACT  RECORD 


73 


The  HAMILTON  BRIDGE  WORKS 


Co. 


HAMILTON,  CANADA 


Limited 


STEEL  BRIDGES 


FOR  STEAM  RAILWAYS, 

ELECTRIC  RAILWAYS 

HIGHWAYS,  ETC.,  ETC. 


FOR  FACTORIES,  OFFICES,  WAREHOUSES 
POWER  STATIONS.  MILL  BUILDINGS 
OR  ANY  OTHER  PURPOSES 


AND  BUILDINGS 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL  BRIDGES  AND  BUILDINGS 


The  Glue  Book 


What  it  Contains: — 

Chapter  i — Historical  Notes 
Chapter  2— Manufacture  of  Glue 
Chapter  3 — Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter  6 — Selection  of  Glue 


Price  50  cents. 


Contract  Record 

and  Engineering  Review 
347  Adelaide  St.  West       -  Toronto 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

1 54  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc^  CastiniTs  of  all  kinds.  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  
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"Dull"  Drag  Line  Excavator 

This  *'Duir'  cablevvay  excavator  is  the  most  practical  and  cheaply  operated 
device  made  for  digging  materials  either  above  or  below  water.  It  is  shovel, 
conveyor  and  elevator  combined,  and  is  operated^by  one  man. 

Adapted  to  excavating  and  conveying 
earth  for  fills,  sand  and  gravel  handling, 
taking  material  from  lakes  and  river 
beds,  etc.  The  ''Dull"  bucket  is  the 
most  efficient  and  durable  machine  of  its 
kind  on  the  market.  Reduces  the  cost  of 
handling  material  to  a  minimum. 

The  rear  dump  feature  permits  of  very 
rapid  operation  and  the  load  is  dis- 
charged automatically  without  additional 
strain  on  cables  or  hoist. 

Write  for  descriptive  Bulletin 

The  Raymond  W.  Dull  Co.,  in  Washington  st.,  Chicago 

Mills  Bros  215  Ryrie  Bldg.,  TORONTO 


The  New  Improved 

Stepless 
Blunger 

Invaluable  to  manufadurers  of  tile,  terra  cotta 
and  eledric  porcelain,  and  in  ail  clay  working 
plants  where  it  is  desired  to  mix  up  clay  and 
other  materials  into  a  liquid  form  for  pumping 
into  filter  presses.  Made  in  two  ^andard  sizes 
with  respecfllve  capacities  of  2,500  lbs.  and 
7,000  lbs. 

Specially  devised  arms  or  beaters  raise  the 
lumps  and  other  materials  while  blunging,  and 
prevent  them  settling  to  the  bottom  of  the  tank. 

Modern  Machinery  for  grinding  and  mixing 
clay,  and  for  the  manufadure  of  Pottery 
Electric  Porcelain  and  Tile. 

THE  CROSSLEY  MACHINE  CO. 

TRENTON,  NEW  JERSEY,  U.S.A. 
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RIVETED  TANKS 

RIVETED  PIPES 

PONTOONS 

and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  L  imited 

TORONTO 


The  Ormsby  Rolling  Steel  Door 

After  many  years  experience  in  ROLLING 
STEEL  DOORS  we  have  worked  out  a  door  which 
is  far  superior  to  any  we  ever  used. 

It  takes  up  but  2  in.  room  on  either  side  of 
opening  and  one  foot  above.  Easily  operated,  auto- 
matic Heat  Closing.  The  only  ROLLING  STEEL 
DOOR  made  in   Canada,  the  best  made  anywhere. 

Let  us  submit  interesting  figures. 

A.  B.  Ormsby  Company,  Limited 

TORONTO 
Assaciated  with 

The  Metal  Shingle  &  Siding  Co. ,  Limited 

Preston    Montreal    Winnipeg    Saskatoon  Calgary 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse    Chain   Co.,  Trenton,  N.  J. 

Spectalists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Warren 
Pipe 


Ask  us  to  quote  on  your  next  order- — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  «         NEW  YORK 
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Civil 

Contractors 

Electrical 
Mechanical 

Directory  of 

Engineers 

Special 
Interests 

Chipman  &c  Power 

Civil  Eng-inecrs 

TORONTO  WINNIPEG 

Willie  (  lill)riii,ti       ■■—>    U  J-ovirr 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Sup|)ly  and  Purification.  Sewerage  and 
Sewage  Disposal,  W  ater  Power  Development. 
Tel.  Ijontf  Distance  Uptown  6740  41 
New  Birks  Building,  MONTREAL 


E.G.M.  CAPE  &CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  P.Q.  St.  John,  N.B. 


cD'iBtrich> 


Contracting  Engineers 
300  Read  Building.  MONTREAL 

Specialists  in  Underfiround  Piping 

Underground  Conduit  Construction 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.  Ltd. 

Consulting,  Civil  and 
Sanitary  Engineers 

(.eiicral  Municipal  Knginceiiii« 

(  Waterworks,  Sewerage 

Specialties  :  < 

(  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGiU 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works.  Sewers. 
Water  Powers,  Structural  Steel,  Bridges, 
Buildings,  &c.,  &c. 
11"    Goiford  St.  MONTREAL 


Kohert  W.  Hunt. 

President 
riios.  C.  Irving,  Jr. 
Vice-Pres. 


J  as.   W.  Moffat, 
Secretary 
Chas.  C.  Wbittier, 
Ireas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratoriet 
»ii5    McGill    I51dg.       -       Montreal.  Que. 
Hranclies 

Traders    Bank    Building,    Toronto,  Ont. 

Standard   Bank  Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


H.B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.C.  Ford.  Cb.  E.,  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 
Pavements,  Roads,  Waterprooflngs,  Floors. 
Sidewalks,  Tars,  Asphalts,  Bitumens,  Oils, 
Paints.  Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  and  Paving  Inspection 
378  Woodward  Ave..  DETROIT,  MICH. 


'^  LIMITED  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


ALL  BUILDING  WORK 
LARGE  OR  SMALL.' 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel    Beams,    Channels,  Angles, 
Plates,  Column  Sections,  etc.. 
Always  in  Stock 

I'lioiic  (Office    and  Works: 

.Main   '.Mi4  !ln5         f!2    Esplanade    E..  Toronto. 


GEO.  K.  McDOUGALL 

Contulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 

POWER  BLDG.    -  MONTREAL 


STEEL  &  RADIATION  LIMITED 

Products   all    Made    in  Canada 


Toronto. 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal. 
Que. 


iteelcrett 

Steel 
Lockers 


Get  Our  Prices  On 

"TAMCO"  Crushed  Stone 
in  all  8  zes.  for  all  purposes. 
''Roman'*  building  stone. 
"  Milton  "  pressed  bricks. 

T.  A.  MORRISON  &  CO. 
204  St.  James  street 
Tel.  Main  3300  Montreal 


MARK5.  C0PYKIGtfTS&J1Fm|^ 


STANLEY  LIGHTFOOT 

REG'O  PATENT  SOLICITOR  AND  ATTORNEV 
LUMSDEN   BLDG.('°J  yo'J,^e")  TORONTO. 

New  BOOKLET  or  COMPLETE  I 


H.  J.  Griswold, 

Montreal. 


B.  W.  Seton, 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 
Head  Office  and  Laboratorie* 
318  Lagauchetiere  St.  West, 
MONTREAL 

BRANCH  OFFICES; 
24  Adelaide  Street  East,  Toronto. 
1003  Union  Trust  Building.  Winnipeg 

Cement  Testing  and  Reinforced 
Concrete  Inspection. 

Mill,  Shop  and  Field 
Inspection  of  Steel  Structures  and 
Bridges. 

Tests  and  Inspection 
of  Iron  and  Steel  Pipe  etc. 
Expert  Examinations  &  Reports. 

Represented  at  New  York.  Pittsburgh,  and 
Chicago  ;  Glasgow  and  London,  Eng. 
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nrhe  Canadian  Bridge 

Company,  Limited 

WALKERVILLE,  ONTARIO 


\I  ANUFACTUREBS  OF 


Steel  Buildings 
Roof  Trusses 

RailwQLy  *nd  HigKwsLy 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 


Successors  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturers  of 


Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    NcW  GlaSgOW,  N.  S. 


ELEVATED 


STEEL  TANKS 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 
Co..  Ltd. 

50,000  gallons.  149  feet  to  top 
120,000      "  100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives:  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds:    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,   Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Works:  Hillcrest  1614-1615-1616 
Private  exchange  connecting  all  departmen  ts. 


THE  CONtR 


Here  is  just  the  Forge 
for  heavy  Repair  work 


"Canadian"  Down 
Draft  Electric 
Forge 
No.  681-E 

Embodied  with  the  Down  Draft 
Feature  of  this  forge  is  the  Swing- 
Over  Hood.  This  permits  of  heat- 
ing work  too  large  to  go  under 
standard  hoods. 

It  is  equipped  with  Electric 
Blower  No.  2E.H.  either  Variable 
Speed  with  6-speed  regulator  or  Con- 
stant Speed  with  Blast  Gate  regulat- 
ion. Also  fitted  with  our  R.  R. 
Tuyere  Iron,  5  inches  deep  and  12  x 
14  inches  over  all.  The  revolving- 
Ball  Valve  gives  close  control  of  the 
fire  and  quickly  breaks  and  cleans  out 
clinkers  and  ashes,  which  escape 
through  the  balanced  Ash  Gate.  Size 
of  hearth  38  x  42  in.,  weight  775  lbs. 

Write  for  further  particulars  con- 
cerning this  highly  efficient  Forge. 

Canadian  Blower  and  Forge  Co. 

Limited 

Berlin       -  Ontario 

John  Montreal  Toronto  Winnipeg  Vancouver 


CT    RfiCOkf)  kay  5,  ldl5 


We  Specialize 
on  Red  Brick 

It  is  the  one  color-  that 
grows  in  favor  as  the  years 
go  on. 


This  is  especially  true  of 
the  natural  rich,  unfading 
red  of 


the  standard  red  brick  of 
North  America. 

"BRADFORD  REDS" 
our  smooth  brick  now  in 
use  all  over  the  United 
States  and  Canada.  Made 
both  dry  pressed  and  im- 
pervious. Ideal  for  both 
private  residences  and  pub- 
lic buildings  of  all  kinds. 

"Bradford    Ruffs"    a  fine 
rough  textured  red  brick. 

Write  for  the  RED  Catalog. 

Bradford  Pressed  Brick  Co. 

"  The  Red  Brick  People" 
Bradford,  Pa. 

We  also  make  fire-proofing  Hollow 
Brick  and  Hollow  Block. 
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Buff,  Red  and  Fire  Flashed  Colors 
Quality      -  Service 

INTERPROVINCIAL  BRICK  COMPANY  OF  CANADA  LIMITED 

GOODYEAR  BUILDING,  154  SIMCOE  STREET 


mm 


i 


PLANT  NEAR  CHELTENHAM,  ONT. 


TORONTO 


Montreal  Agents  : 
R.  H.  MINER  CO..  LIMITED 


mi'- 

■  -  T ji  ■  ■  ■'-  ■ 
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Canadian  Manufactured  Conduit 

Xceladuct 

(Galvanized) 

Has  an  extra  protective  coating  of  copper, 
which,  alone,  would  make  it  rust  proof. 

Orpen  Conduit  Company,  Limited 

Toronto  -  Ontario 
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"DOMINION  WIRE  ROPE" 

Made  In  Canada 
Stocked  in  Montreal,  Winnipeg  and  St.  Catharines 

"Y^HEN  your  work  is  severe  you  need  a  Wire  Rope 
that  will  withstand  it,  otherwise  you  will  lose 
much  time  in  putting  on  new  Ropes. 

JF  you  are  experiencing  any  Wire  Rope  trouble,  pro- 
bably either  the  construction  or  the  quality  is  not 
suited  to  your  particular  work.    We  will  gladly  give 
you  the  benefit  of  our  long  experience. 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  MONTREAL 


This  is  an  Illustration  of  a 
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Napanee"  Hoisting  Engine 


Used  in  Connection  with  Pile 
Driver  on  the 

Toronto  Harbor  Work 

They  are  Absolutely  Dependable 

Have  all  the  Good  Modern  Features  and 
All  Parts  are  Made  to  Duplicate 

May  we  Quote  You  ? 


We  also  supply 

"Marion"  Steam  Shovels 
"Davenport"  Locomotives 
"Industrial"  Cranes 
"Ransome"  Mixers 
"Hayward"  Buckets 
Keystone"  Blast  Hole  Drills 
"Reliance"  Crushers 

Catalogues  on  Request 


F.  H.  HOPKINS  €r  CO., 


Branches:— St.  Catharines,  Ont. 


1206  Union  Trust  Bldg.,  Winnipeg 


HEAD  OFFICE 

MONTREAL 

Vancouver,  B.  C. 
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GLASS  BENDERS 

TO  THE  TRADE 


THE  TORONTO  PLATE  GLASS 
IMPORTING  COMPANY  umt.o 

GLASS  IMPORTERS  AND  MANUFACTURERS 

91-113  DON  ROADWAY,  TORONTO 
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Fig.  1 
Hoist  showing  lower 
block  in  position  for 
regular  or  slow  speed. 


Spiedel  Chain  Hoist 

One  man  with  an  eight-ton  hoist  can  lift 
16,000  lbs. 

These  hoists  are  best  from  the  standpoint 

of  efficiency,  speed  and  price. 
When  used  to  only  half  capacity,  speed  is 

doubled  by  locking  one  of  the  lift  chains. 
Made  in  various  sizes,  with  safe  working 

capacity  of  1,000  to  40,000  lbs. 

Store  open  Saturdays  till  5  p.m.  other  days  till  6  p.m. 

Aikenhead  Hardware  Limited 

17  Temperance  St.,  TORONTO,  Can. 


Fig.  2 
Hoist  showing  lower 
block  in  position  for 
fast  speed. 


AUSTIN  CUBE 

Road  Mixers 

With   Multipedal  Traction 


Two  sizes :    13-12  and  22  Cubic  Feet 

Send  for  Road  Mixer  Book 
Write  to  our  Canadian  Representatives — the  one  nearest  you. 

LECKY  &  COLLIS.  Limited,  Montreal,  49  Beaver  Hall  Hill 


Preserve  the  finish  of  the  subgrade 
without  planking  and  without  sacri- 
fice of  tractive  power. 

A  multipedal  tradtion  machine  will  "pull" 
on  up  grade  and  "hold"  on  down  grade  where 
an  ordinary  tradion  wheel  requires  deep  gripping 
flanges  and  blockmg  to  prevent  slipping.  And 
the  multipedal  will  not  leave  a  mark  on  a  "glass 
finish"  subgrade. 

Au^in  cube  road  mixers  are  specially  de- 
signed mixers  for  road  work — every  mixer  detail 
is  a  road  work  detail — large,  wide  time  saving 
loading  skip,  quick  discharge  drum,  bucket  or 
chute  delivery. 


Toronto,  43  Scott  St. 


Napanee,  P.  O.  Box  611 


CANADIAN  EQUIPMENT  &  SUPPLY  CO..  Calgary  and  Edmonton 

Municipal  Engineering  &  Contracting  Company 

Eastern  Office:  30  Church  Street,  New  York  City       Main  Office:  Railway  Exchange  BIdg.,  Chicago, U.S.A. 
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28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"  GET  THE  HABIT 


Buy  Rubber  Goods 

(Tires,  Hose,  Belting,  Packing,  Etc.) 

Made  In  Canada 


GET  ANOTHER  HABIT 

Buy  Them  From  Us 


Our  line-up  is  complete,  our  quality  is  unexcelled, 
and  our  prices  are  right.  Let  us  show  you 
what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 
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THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 


C.  p.  R.  OFFICE  BUILDING  DOMINION  BANK  BUILDING 

Darling  &  Pearson,  Architects  Darling  &  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 

Chicago       -  Illinois 

Agencies  in  all  the  large  cities  of  Canada. 
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TOCKOLITH 

AND 

No.  49  R.  I.  W. 


Were  selected  in  preference  to  all  other  pre- 
parations for  the  protection  of  all  structural 
steelwork  in  the  "World's  Highest  Building." 


Woohvorth  Building.  New  York  City 


BECAUSE 


no  other  materials  on  the  mar- 
ket combine  the  same  high  re- 
sisting qualities,  ease  of  applica- 
tion and  permanency  of  protection  as  the  "R.  I.  W."  Pro- 
ducts. That's  why  the  Metropolitan  Tower,  Singer  Bldg., 
Bankers'  Trust  Bldg.,  Pennsylvania  Terminals  and  the 
majority  of  other  world  famous  structures  throughout 
America  are  permanently  protected  by  Toch  Brothers' 
Materials. 

Copy  of  Red  Book  and  Tockolith  Booklet  will  be  glad- 
ly furnished  upon  request  to  nearest  distributor  or 

R.I.W.  Damp  Resisting  Paint  Co. 

iTocli  Mros.,  l-:st.  im) 
202  Mail  Bldg.,  Toronto       Factory:  Oakville,  Ont. 

Distributor.s : 
Black  Building  Supply  Co..  Limited.  Toronto 
Dartncll.  Limited.  Montreal  Western  Paint  Co..  Winnipeg 

Canadian  F.iiuipment     Supply  Co..  Limited.  CalHary  and  Ddmonton 


COVERS 
THE  CONTINENt\4 


r^UR  interest  in  a  J-M  Produdt 
does  not  ^lop  with  the  saie. 
Every  J-M  Produd  is  backed  by 
the  resources  of  a  nation-wide  or- 
ganization with  over  half  a  century's 
reputation  for  Quality  and  Honor- 
able Dealing  and  is  sold  plus  the 
assurance  of  a  reliable  Service  now 
in  acitual  operation  in  every  impor- 
tant city  of  North  America.  This 
service  makes  the  J-M  Guarantee 
of  Satisfadion  anacfluality  wherever 
you  may  be. 

Manufacturers  of 

J-M  Asbestos  Roofings 

J-M  Pipe  Coverings 

J-M  Underground  Conduit 

J-M  Flexible  Metallic  Hose 

J-M  Waterproofing  Materials 

J-M  Mastic  Flooring 

J-M  Vitribestos  Stack  Lining 

J-M  Packings 

J-M  High  Temperature  Cements 
J-M  Asbesto-Metallic  Brake  Blocks 


The  Canadian 
H.  W.  Johns-Manville  Co.,  Ltd. 

Vancouver 

312(1 


Toronto       Montreal  Winnipeg 


"Hammer  Brand'' 

Hard  Wall  Plaster 


It  neither  loosens  nor  falls  otf,  it  allows  car- 
penters to  follow  plasterers  without  loss 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co. 

Hillsborough,  New  Brunswick,  Candida 
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Adamantine  Steel 

Hull  lion  &  Steel  Foundries 

Air  Compressors 

Can.   Ingei soli  Hand  Co.,  Ltd. 
Smart-Turner  Machine  Company. 

Architects'  Instruments 
Stanley  Company,  W.  F. 

Architectural  Iron  Work 

Aikenhead      Architectural  Iron 

Works  ^     ^  „ 

Canada  Wire  &  Iron  Goods  Co. 
McGiegor  &  Mclntyre 
Steel  &  Radiation  Limited 

Architectural  Terra  Gotta 

Northwestern  Terra  Cotta  Co. 
Toronto  Plate  Glass  Imp'tg  Co. 

Ash  Hoists 

t.illis  &  Geoghegan  . 
llcrhert  Moriis  Crane    &  Hoist 
Company 

Asphalt 

Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 

Auto  Accessories 

Can.  Consolidated  Rubber  , Co.  . 

Bathroom  Fittings 

Can.  Consolidated  Rubber  Co. 

Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  lielting  Company 
Goodyear  Tire  &  Rubber  Co. 

Belting  (Conveyor,  Thresher,  etc.) 
Can.  Consolidated  Rubber  Co. 

Blast  Hole  Drills 

Armstrong    Manufacturing  Co. 
Hopkins  &  Co..  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 

Can.  Ingersoll-Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can..  Ltd.,  B.  F. 

Turbine  Equipment  Company 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 

Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Hydraulic  Press  Brick  Co. 
Interprovincial  Brick  Co. 
Maloney,  John. 

North-Western  Terra  Cotta  Co. 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Buckets 

Beatty  &  Sons,  M. 
Browning  Company 
Cleaton   Company  R.  E. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Sudbury  Construction  &  Mach- 
inery Company 


Brick  Machinery  and  Supplies 
Crossley  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth  Howland  Co. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton   Bridge   Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Piftsburgh-DesMoines  Steel  Co. 
Sarnia  Bridge  Company 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Builders'  Hardware 

Aikenhead  Hardware  Limited 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Britnell  &  Company 
Interprovincial  Brick  Co. 
Maloney,  John. 
Morrison  &  Co.,  T.  A. 

Rogers  Supply  Company 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceresit   Waterproohng  Co. 

Centrifugal  Blowers  &  Compressors 
De  Laval  Steam  Turbine  Co. 
E.  Laurie  Company. 
Turbine  Equipment  Company 

Ceresitol 

Ceresit   Waterproofing  Co. 

Chains  J 
Woodhouse  Chain  Co. 

Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Chimneys  (Reinforced  Concrete) 

Laurie  Company,  E. 
Turbine  Equipment  Company 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 

Concrete   Block  Machines 

London   Concrete  Machinery  Co. 

Concrete  Mixers  and  Appliances 

Canadian    Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

I^ondon  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway  Contractors  Supply  Co. 

Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen  Conduit  Co.,  Ltd. 
Ric-wiL   Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Wells  &  Gray 

Contractors'  Plant  &  Supplies 
I'.eatty  &  Sons,  M. 
Browning  Company 
Can.    Fairbanks-Morse  Company. 
Dake  Engine  Company 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Lecky  &  Collis 
Marsh  &  Hentliorn 
Morris  Machine  Works 
Montreal  Locomotive  Works 
Railway  Contiactors  Supply  Co, 
Stinson-Reeb  Builders'  Supply  Co, 
Sudbury    Construction    &  Mach- 
inery Company 

Contractors'   Flare  Lights 

Sudbury  Construction    &  Mach- 
inery Company 

Conveying  Machinery 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.   Ingersoll-Rand   Co.,  Ltd. 

Corrugated  Iron 

Can.  H.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

Sarnia  Metal  Products  Compar\y 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  Travelling  and  Locomotive 
Biowning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Pollard  Mfg.  Company 

Crushed  Stone  and  Granite 
Crushed  Stone,  Limited 

llagersville  Conti acting  Co. 
Smytli  &  Ryan 

Crushers  (Stone  and  Rock) 

American  Road  Macliine  Co, 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Culverts 

Pedlar  People 

Damp  Proof  Coating 

Ceresit  Waterproofing  Co. 

Derricks  and  Derrick  Fittings 
Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 
Pollard  Mfg.  Company 

Door  Hangers 

Allith  Mfg.  Company 

Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian    Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Drill  Steel  Sharpeners 

Canadian   Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 
Hopkins  &  Co..  F.  H. 
Manitoba   Bridge  &  Iron  Works 
Marsh  &  Henthorn 
Sheldons  Limited 


Dump  Carts  and  Wagons 
Deere  Plow  Co.,  Jolin 
Tiffin  Wagon  Co, 
Watson  VVagon  Co. 

Drying  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  U.  F. 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Pans 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Chelsea  Elevator  Company 
Roelofson  Elevator  Works 
Turnbull  Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  Si 
Tile  Company 

Excavators 

Beatty  &  Sons,  M. 
Dull  Company,  Raymond  W. 
Hopkins  &  Co.,  b.  H. 
Pawling  &  Harinschfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Engines 

Canadian  Blower  and  Forge  Co, 
tan.    l-'airbanks-Morse  Company. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks, 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait  Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 
Pullar,   H.  B. 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filters 

American  Water  Softener  Co. 

Filtration  Plants 

verMehr  Engineering  Co.,  John 

Fire  Brick 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

^Continued  on  page  12) 
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Drive  to  Firm  Footing  and 
Bond  to  the  Soil 


THE  SIMPLEX  SYSTEM  comprises  three  methods  which  are  adapted 
to  any  soil  conditions.  The  distinguishing  feature  of  all  of  them  is 
penetration.  Vou  can  get  your  piling  down  to  bed-rock  or  solid  foot- 
ing. Simple^  Piles  are  straight  piles  and  compress  the  soil  uniformly 
from  ground  surface,  to  pile  point. 

The  illustrations  show  the  cabinet  shop  building  of  the  Victor 
Talking  Machine  Company,  at  Camden,  N.  J.  ;  493  Siinplex  Standard 
Piles  support  this  building.  .When  the  plant  was  extended  in  1912, 
Simplex  Piles  were  used  again.  The  excavation  made  for  the  new 
building  furnished  another  .evidence  of  the  bond  developed  between  the 
Standard  SIMPLEX  Pije  and  the  surrounding  soil.  Simplex  Piles 
have  been  in  service  11  years. 

For  docks,  wharves  and  other  waterfront  work  the 
SIMPLEX  MOLDED  PILE,  a  strongly  reinforced  con- 
crete pile,  is  set  on  a  couple  of  feet  of  fresh  concrete 
placed  in  the  bottom  of  the  driven  Simplex  shell.  SIM- 
PLEX MOLDED  PILES  require  no  driving  or  jetting. 


Over  half  the  concrete  piles  in  the  world  are  SIMPLEX  PILES. 

The  Simplex  does  not  depend  upon  skin  friction  for  its  strength. 
It  drives  to  a  firm  footing  first,  then  it  takes  full  advantage  of  the 
skin  friction  developed  by  cementing  itself  to  the  surrounding  soil. 

The  STANDARD  Simplex  Pile  which  is  adapted  to  most  soil 
conditions  and  is  generally  used,  comprises  a  heavy  steel  sliell  with  a 
detachable  point  which  is  driven  preferably  with  a  drop-hammer.  This 
shell  drives  quickly  and  easily.  It  stands  the  strain  of  heavy  driving. 
When  it  finally  brings  up,  the  form  is  filled  with  soft  concrete  and 
then  pulled  out,  leaving  the  point  in  the  ground.  The  concrete,  forced 
down  at  the  bottom  by  its  own  weight,  completely  fills  the  hole  and 
cements  itself  to  the  evenly  Compressed  ground  all  the  way  down. 

The  "Composite"  Pile  is  designed  to  cheaply  meet 
soil  conditions  requiring  great  penetrations. 

There  is  a  SIMPLEX  PILE  for  every  job. 

Write  for  the  useful  illustrated  reference  book,  "Sim- 
plex Concrete  Piling." 


Simplex  Concrete  Piling  Company  of  Philadelphia 

Canadian  Representatives 

Simplex  Construction  Company,  Limited 

Coristine  Building,  MONTREAL 

"Simplex  Piles  Drive  to  Firm  Footing" 
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CAM 
RECORDERS 

For  recording  the  quantity  of 
water  or  sewage  flowing  over 
a  sill  or  through  a  notch.  A 
strong,  reUable  instrument,  not 
liable  to  derangement,  and  of 
the  best  manufacture  and  finish. 
Easily  installed  because  no  ela- 
borate levelling  is  required. 

Send  for  Book  No.  6 

which  contains  fullest  informa- 
tion about  all  classes  of  Water 
Level  Apparatus. 

GENT  &  CO.,  Ltd. 

Leicester,  England 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
m  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buymg  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 


THEY  COST  LESS 

YOU  SELL 


THEY  SELL  FOR  MORE 
MORE  OF  THEM 


8  X  8  X  24  inch  Granite  Rock  Face  Block 

By  a  new  process,  which  protects  the  facing,  while  the  block  is  being  cast,  we  eliminate  all  traces  of  cement  from  the  face  of  block, 
and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 

These  cuts  show  blocks  just  as 
they  came  from  the  molds;  they  are 
not  treated  with  acid  or  scrubbed 
witli  brush,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
by  any  other  system,  at  any  cost, 
that  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  mo^sture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
BLOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  the  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple^  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 


Si.  '      "i        *  *t 


8  X  8  X  24  inch  Granite  Smooth  Faced  Block 


Cast  Stone  Block  &  Machine  Co.,  Limited    (Zagelmeyer  System) 


298  Howard  Avenue,  WINDSOR,  ONTARIO 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Worki:   Seigneuri  &  William  Sts^  Montreal. 
Manufacturers  of  Boilen,  Casting!,  Condensers,  Elevators,   Engines,   Filters,  Forgings,  Hydraulic 
Machinery,    Pumps,   centrifugal   ind   reciprociting.  Steim  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants. 


Lachine  Water  Works 
Three  million  sallont.  eighty  pound*  domestic,  160  lbs.  fire. 
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GET  SAMPLES  FREE 

Take  advantage  of  this  offer  to-day — while  it  is  open  to  you. 
Insure  yourself  the  privilege  of  examining  these  reports.  See 
how  the  MacLean  Service  will  help  you  increase  your  business 
and  decrease  the  cost  of  getting  it  and  handling  it.  Fill  in  the 
form  below  and  mail  it  to-day. 


MacLean  Daily  Reports,  Limited 

25  Charlotte  Street, 

Toronto,  Ont. 

( ientlcniLMi  : — 

Please  send — free  of  charge — -sample  reports  as  explained  in  your  announcement 
in  the  Contract  Record.  This  is  to  be  done  at  your  own  expense  and  without  obliga- 
tion on  my  part.    Mail  the  sample  reports  to : 

Mr  

Firm  

Street   

City  

Check  (V)  the  provinces  or  cities  which  interest  you: 

B.  C.  Alta.  Sask.  Manitoba  Ontario 

Quebec  Maritime    ,         Toronto  Montreal  Winnipeg 

Business  :  State  the  nature  of  your  business  and  what  you  sell. 


Check  the  classifications  on  which  you  desire  sample  reports 


Hotels,  Apartments,  Residences. 
Banks  and  Office  Buildings. 
Warehouses. 

Churches  and  Sunday  Schools. 

Educational  Buildings. 

Institutions,  Hospitals,  Homes,  Asylums. 

Railway  Buildings,  Fire  Stations,  etc. 

Stores  of  all  kinds. 

Public  and  Government  Buildings. 

Theatres,  Clubs,  Halls,  Lodges. 

Industrial  Buildings. 

Manufacturing  Buildings 

Bridges. 


Mining  operations. 

Marine  operations. 

Power  and  Gas  development. 

Railways. 

Paving  and  Roads. 

Road  Machinery,  Materials  &  Supplies. 
Sewers  and  Sewage  Disposal. 
Transmission  Lines. 
Waterworks  and  Supplies. 
Handling  Apparatus. 
General  Machinery. 
Furnishings  and  Fittings. 
Supplies  and  Equipment. 
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outline:  map  of 
GREATER  TORONTO 

AND  SUBURBS 


BOU/YO/IKIES  SHOW/V  THUS  'mW/W/W//, 
Mft  LINES        "  ^— ^ 


Look  at  the  Map — 

Toronto  covers  a  wide  area.  East  Toronto, 
Rosedale,  Eg'linton  and  West  Toronto  are  iar 
apart.  The  city  is  so  big  and  distances  so  great 
that  it  must  take  a  lot  of  your  time  going  about 
just  looking  for  prospects-  Costs  a  great  deal  of 
money  to  make  the  rounds,  visiting  jobs,  watching 
4'or  excavations,  canvassing  architects,  waiting  in 
outside  offices,  doesn't  it?  Why  not  save  this  time 
and  keep  this  money  in  your  pocket? 

You  can  do  it  by  using  MacLean  Daily  Reports. 
Oiir  service  will  tefl  you  every  day  of  several 
places  where  you  might  secure  business.  Each 
morning  your  postman  will  bring  you  a  letter  con- 
taining from  five  to  ten  reports  on  Toronto  jobs 
that  you  can  get  right  after.  These  will  tell  you 
the  names  and  addresses  of  owners,  architects  and 
engineers,  location  of  the  work,  its  estimated  cost, 
size,  construction,  etc.  That's  what  you  want  to 
know,  isn't  it?  We  will  tell  you  when  tenders  are 
called,  and  advise  you  to  whom  contracts  are 
awarded.  Each  report  will  state  how  far  the  work 
has  progressed.  Understand,  all  these  facts  will 
be  right  up  to  the  minute,  for  our  staff  of  reporters 
will  have  visited  the  jub  or  verified  the  informa- 
tion the  day  hcfi  )rc. 

i "hen,  consider  what  MacLean  Daily  Reports 
will  mean  to  you  in  time  and  hard  cash  saved!  i!y 


using  our  service  you  will  learn  the  whereabouts 
of  at  least  five  new  prospects  every  day,  in  ten 
minutes,  at  a  cost  of  fifteen  cents.  You  can  pick 
and  choose  the  class  of  work  that  you  wish  to  go 
after.  You  can  get  on  the  job  and  close  the  busi- 
ness while  your  competitors  are  out  "looking"  for 
it. 

You  say,  "I  would  like  to  see  sample  reports." 

And,  of  course,  it  is  our  wish  to  show  them  to 
you — to  give  you  concrete  evidence  of  our  ability 
to  save  you  money  and  help  you  better  your  busi- 
ness. So  simply  mail  the  REQUEST  FOR  SAM- 
PLES FORM  on  the  opposite  page,  and  complete 
details  of  our  service  will  be  sent  immediately. 
Mailing  this  form  puts  you  to  no  expense  and  in- 
volves no  obligation ;  send  it  to-day'so  that  you  can 
see  just  how  MacLean  Reports  will  help  you. 

Note:  The  MacLean  Service  covers  all  Canada 
or  any  part  of  it.  We  offer  you  the  same  efficient 
service  in  British  Columbia  or  Nova  Scotia  as  in 
Ontario  or  Quebec.  Rates  range  from  $50  to  $200, 
according  to  the  business  to  be  served  and  the  ter- 
ritory to  be  covered.  You  may  obtain  quotations 
and  sample  reports  for  your  business,  on  applica- 
tion, covering  any  combination  of  territory  you  de- 
sire. 
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Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
Ormsby   Company,  A.  J'. 
Pedlar   People  Limited 
Steel  &  Radiation  Limited 
Trussed   Concrete  Steel  Co. 

Floor  Hardener 

Ceresit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 

Sturtevant  Co.  of  Can.,  Ltd..  B.  F. 

Furnaces, 

Toronto   Furnace   &  Crematory 
Company 

Fuse  (Safety  Blasting) 
Lecky  &  Collis 

Forges 

Canadian  Blower  and  Forge  Co. 
Slieldons  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  Sbapley  &  Muir  Co. 

Gasoline  Engines 

Canadian   Fairbanks-Morse  Co. 
Goold,  Sbapley  &  Muir  Co. 

London   Concrete  Machinery  Co. 

Generators,  Turbine  Driven 

De  Laval  Steam  Turbine  Co. 

Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer   Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Gravel  Washing  Plants 

Dull  Company,  Raymond  W. 


Hammer  Drills 

Canadian    Ingersoll  Rand  Co. 

High  Pressure  Pipe  Lines 

Pittsburgh   Valve,   Foundry  & 
Construction  Company 

Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co..  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Ingersoll-Rand  Co. 
Gillis  &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
Lecky  &  Collis 

London   Concrete   Machinery  Co. 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert 

Pollard  Mfg.  Company. 
Pawling  &  Harnischfeger. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  Hl  Henthorn,  Limited 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thompson  Pipe  Co. 
Kerr  Engine  Company 

Incinerators 

Ideal  Incinerator  &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 

Insulating  Compounds 

Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Co.,  F.  H. 

Interior  Finish  and  Doors 

Canada  (Jtfice  &  -School  Fur.  Co. 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lath  Board 

Bishopric   Wall   Board   Co.  , 

Lime 

Dominion  Lime  Company 

Maloney,  John 

Standard  White  Lime  Co. 

Lighting  and  Pumping  Installations 
Can.  H.  W.  Johns  Manville  Co.. 
Limited 

Locomotives 

Montreal  Locomotive  Works 

Marble   Working  Machinery 
Pollard   Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 


Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Meters,  Water 

McDougall  Caledonian  Iron  Wk». 
Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

(  ast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil  Tank  &  Pump  Co. 

Ornamental  Moulds 

London   Concrete   Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Packing 

Can.  Consolidated  Rubber  Co. 

Paints  and  Varnishes 
Dominion   Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 

Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Company 
Dunn  Wire-Cut-Lug  Brick  Co. 
National  Paving  Brick  Manufac- 
turers' Association 
Ontario  Asphalt   Block  Co. 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 
Canadian   Pipe  Co. 
Dominion  Concrete  Co. 
Gartsbore-Thomson  Pipe  Co. 
National  Iron  Works 
Pacific  Coast  Pipe  Co. 
United  States  Cast  Iron  Pipe  Co 
Vancouver    Wood    Pipe  &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 
(Continued  on  Page  14) 


GUARANTEE  BUILDING 


A  Typical  Installation  in  Montreal — 


The  Guarantee  Building,  Montreal,  (Architect, 
Kenneth  G.  Rea),  is  another  of  the  numerous 
buildings  in  Canada  in  which  is  installed  a  G  & 
G  Telescopic  Hoist  for  the  removal  of  ashes. 


Made 


in 

Canada 


Raises  a  maximum  load  of  500  lbs.  at  an  actual 
speed  of  30  feet  per  minute.  It  is  not  only 
speedy,  but  also  clean,  convenient  and  noiseless 
in  operation. 

The  G  &  G  Telescopic  Hoist  is  operated  from 
the  sidewalk  This  form  of  construction  safe- 
guards the  public  against  falling  into  hatch  and 
protects  operator  from  injury  should  anything 
drop  through  the  hatch.  When  not  in  use  the 
hoist  telescopes  and  no  part  shows  above  street 
level.  Every  hoist  subjected  to  thorough  work- 
ing test  before  shipment. 

Write  to  nearest  agent  for  Booklet  and  Prices. 


Kennbtii  GUSCOTTE  RE4.  f.b 


NOTtsber  1914. 


The  B.  A  S.R.  Tbonpcon  Co., 
Montreal . 

OentlMaen : 

Referring  to  your  Inquiry, 
I  have  used  the  0.  &  0.  Teleeooplo 
A«h  Rolet  In  eever&l  Bulldln^e  and 
an  eatlefled  elth  the  eerTloct  It 
perroroe. 


Toure  truly, 


GILLIS  &  GEOGHEGAN,  Sherbrooke,  Que. 

Black  Building  Supply  Co..  Ltd.  B.  &  S.  H.  Thompaon  &  Co.,  Ltd.  Wm.  N.  O'Neil  Co..  Ltd. 

Agfiiits  for  Ontario  Agent.s  for  Quebec  Agents  for  Uritis-h  Columbia 

Toronto  Montreal  Vancouvar 

W.  T.  Grose.  Agents  for  Manitoba,  Saskatchewan,  Alberta,  Winnipeg 
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"MADE  IN  CANADA" 


Complete 
Stationary  or  Portable 
Rock  Crushing 
Plants 

Elevating  and 
Screening 
Machinery 

Dump  Wagons 
Contractors'  Plows 


Road  Graders, 
Levellers  and 
Drags 

Road  Rollers 

Street  Sprinklers, 
Sweepers  and 
Cleaners 

Parts  for  Various 

Makes  of 
Road  Machinery 


32"  dia.  CHAMPION  REVOLVING  SCREEN 

—  CHAMPION  — 


Champion  Road,  Street  and  Contractors^  Machinery 

A  complete  line  of  "Oil  Distributors,"  for  the  application  of  all 
kinds  of  Road  Oils,  such  as  Dust  Preventatives,  Medium  and  Heavy 
Asphaltic  Binders  and  Tar  Products. 

Special  information  furnished  on  request. 

American  Road  Machine  Company  of  Canada 

Limited 

GODERICH,  ONTARIO 


Macadam  Roads 


must  be  built 
of  a 

Tough 
Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 

Pile  Driving  Machinery 
lieatty  &  Sons,  M. 
Browning  Company 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Marsh  &  Henthorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Plaster  Bond 

Ceresit   Waterproofing  Co. 

Plumbing  Supplies 
Mueller  Mfg.  Co..  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Plate  Glass 

Excelsior  Plate  Glass  Company 

Plug  Drillers 

Canadian    Ingersoll  Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian  IngersollRand 


Power  Engines 

Inglis  Company,  John 

Pressed  Brick 

Interprovincial  Brick  Co. 

Pump  Valves 

Can.  Consolidated  Rubber  Co. 

Pumps  and  Pumping  Machinery 
Beatty   &  Sons,  M. 
Canadian  Blower  and  Forge  Co. 
Canadian  Fairbanks-Morse  Co. 
Canadian   IngersollRand  Co. 
Cook,  A.  D. 

De  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Morris  Machine  Works 
Smart-Turner  Machine  Co. 
Turbine  Equipment  Company 

Quarry  Machinery 

Canadian   IngersollRand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore,  John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collii 

Refrigeration  Machinery 
Keiths  Limited 

Road  Asphalt 

Asphalt  &  Supply  Company 


Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

.-Xmcricaii  Road  Machine  Co. 
Exeter  Mfg.  Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Morrison  &  Co.,  T.  A. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Roof  Glazing 

Hope  &  Sons.  Henry 

Roofing  Material 
Bird  &  Son 

Bishopric  Wall  Board  Co. 
Can.  H.  W.  Johns-Manville  Co.. 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar   People  Limited 

Rubber  Covered  Rolls 

Can.  Consolidated  Rubber  Co. 

Rubber  Cement 

(  an.  Consolidated  Rubber  Co. 

Rubber  Mats 

f  an.  Consolidated  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Dull  Company,  Raymond  W. 

Safes  and  Vaults 

Can.  Fairbanks-Morse  Company. 
Taylor,  J.  &  J. 

Scales 

Can.    Fairbanks-Morse  Company. 


Screens 

Canada  Wire  it  Iron  Goods  Co  • 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Company 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London    (  oncrete   .Machinery  Co. 
National   Iron  Works 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  &  Collis 

Sheathing  Board 

Bishopric  Wall   Board  Co. 

Shovels  (Steam) 

Browning  Company 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Montreal  Locomotive  Works 

Silo  Moulds 

London   Concrete  Machinery  Co. 

Skylights 

Hope  &  Sons,  Henry 
Pedlar  People  Limited 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton  Mfg.  Co.,  Wm. 
MacKinnon.  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines  Steel  Co. 
Pedlar  People  Limited 

Steam  Apparatus  and  Specialties 
Canadian  Blower  and  Forge  Co. 
Pittsburgh  Valve,  Foundry  anu 

Construction  Company 
Slieldons  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 


ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

>4/?C///7'f:Cr5:~Patronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  5539 — Connecting  All  Department* 

MONTREAL 
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Crushed 
Stone 


All  Sizes 

Large  stock  of  clean 
stone  on  hand  ready 
to  ship 

Best  by  Test  for  road 
and  concrete  work 

Storage  Bins,  Capacity  2000  Tons 

Canada  Crushed  Stone  Corporation,  Limited 

Dundas  ^  Ontario 


GOOD  PAINT  Is  Necessary  to  Give  Satisfaction 

ON  GAS  HOLDERS 

That  is  why 


"SUPERIOR  GRAPHITE  PAINT" 


Formula) 


Prominent  Gas  Holder  painted  with 
Superior  Graphite  Paint  (Gas  Formula! 


Is  SO  frequently  chosen  for  this  class  of  protection. 
Being  made  under  a  special  Gas  Formula  it 

resists  successfully  the  action  of  naphthaline  de- 
posits, oil,  the  action  of  the  gas  itself,  and  actually 

Prevents  Rust 

It  is  the  most  economical  paint  for  YOUR  Holder. 
For  full  information^  prices,  etc.,  write 


Dominion  Paint  Works,  Limited 


Montreal 
Toronto 


Walkerville,  Ont. 


Made  in  U.S.A.  by  DETROIT  GRAPHITE  CO.,  Detroit,  Mich. 


Winnipeg 
Vancouver 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS  Continued 


Sprinkler  Systems 
Keiths  Limited 

Steam  Engines  ,  ,j    n  V 

Slurtevant  Co.  of  Can.  Ltd.,  H.  r. 

Steam  Turbines  „, 
McDoiigall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.,  H. 

Steel  Bars 

liuilington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Kadiation,  Ltd. 

Steel  ^      _  „ 

Hopkins  &  Co.,  F.  H. 
Lecky  &  CoUis 

Steel  Pipe  ,  ■  a 

Factory  Products  Limited 
Page-Hersey  Iron  Tube  &  Lead 
Co..  Ltd. 

Sound  Deadening 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Stair  Builders 

McGregor  &  Mclntyre 

Stair  Treads  ,  „  ,  ,  ^ 

Can.  Consolidated  Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metalt  Co. 

Stone  Backing 

Ceresit  Waterproofing  Co. 

Stone 

Britnell  &  Company 
Hagersville  Contracting  Co. 
Maloney,  John 
Morrison  &  Co.,  T.  A. 
Queenstown  Quarry  Co. 
Roflfcrs  Supjily  Company 
Sackville  Freestone  Company 

Stone  Saws 

Anderson,  Geo. 


Stone  and  Sand  Elevators 
American  Road  Machine  Co. 

Stone  Working  Machinery 

Pollard   Mfg.  Company 

Steel  Sash 

Hope  &  Sons,  Henry 

Structural  Iron  and  Steel 

Burlington  Steel  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh  UesMoines  Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Submarine  Drills 
Lecky  &  CoUis 

Stucco  Board 

Bislioiiric  Wall   Board  Co. 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  TIenthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind   Engine   &  Pump 

Company 
Pittsburgh  nesMoines  Steel  Co. 
Vancouver  Wood  Pipe    &  Tank 

Company 

Tarring  Machinery 

Taroads    Syndicate  Ltd. 


Telescopic  H  jists 

Black  Building  Supply  Co. 
(iillis  &  G'oghegan 

Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 

Tile  Moulds 

London   Concrete  Machinery  Co. 

Tiling 

Can.  Consolidated  Rubber  Co. 

Tires  (Auto,  Bicycle,  Motor-cycle, 
Carriage) 

Can.  Consolidated  Rubber  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Co. 

Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.  Consolidated  Rubber  Co. 

Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

Turbine  Equipment  Company 

Vacuum  Cleaners 

United   Electric  Company 
Valves 

Canada  Iron  Corporation 
Can.   Fairbanks-Morse  Company. 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
Pittsburgh  Valve,  Foundry  & 
Construction  Company 
Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Slieldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Johns-Manville  Co. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 

Wall  Board 

Hird  &  Son 

I'.i^hopric   Wall   Hoard  Co. 

Water  Level  Apparatus 

Gent  &  Company 

Waterproofing 
Can.  H.  W. 
Ltd. 

Ceresit  Waterproofing  Co. 
Trussed  Concrete  Steel  Co. 
Wadsworth  Howland  &  Co.,  Inc. 

Waterproofing  Compound 

<  eresit   Waterproofing  Co. 

Water  Softeners  and  Filters 
American  Water  Softener  Co 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks 

Weather-Wear  Roof  Coating 

Ceresit  Waterproofing  Co. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Standard  Underground  Cable  Co 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Wire  Rope 

Canada  Wire  &  Cable  Co. 

Dominion  Wire  Rope  Co.,  Ltd 


4i T^LUX PH ALTE"  is  a  heavy  road  oil  containing  8o%  of  solid  pure  bitumen  com- 
A  bined  with  sufficient  liquid  bitumen  to  bring-  it  to  a  proper  consistency  for 

road  dressing".     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  "FLUXPHALTE"  has  been  placed  on  the  Canadian  market 

"FLUXPHALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 


MONTREAL 
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Hull  Iron  &  Steel  Foundries,  Limited 

Head  Office  and  Works       -       HULL,  QUEBEC 

Manufacturers  of  Steel  Castings 

Chrome,  Manganese  and  Nickel  Steel  Castings 

Annealed  and  Unannealed 

Repair  parts  for  Stone    Crushing    Plants,  Mining 
Machinery  and  Cement  Mills  our  specialty. 

Machine  Moulded  Gears 

any  size  up  to   1 8  feet  in  diameter  made  without 
patterns. 

We  solicit  your  patronage  and  prompt  attention  will  be  given  to  any  orders. 


London  Automatic  Mixers 


Over  One  Thousand  in  use. 

Also  for  Brick  and  Block  Plants. 


For  small  contract  work. 


Keep  the  Hoppers  full  the  machine  will  do  the  rest.  Auto- 
matically measures  and  mixes  the  material.  Perfect  measure- 
ments of  materials.    Fully  described  in  Catalogue  No.  IC. 

We  make  Twenty-three  different  aizes  and  designs  of 
mixers. 


London  Automatic  Mixer  No.  1  with  Gasoline  Engine. 


LONDON  ADJUSTABLE  CONCRETE 
BLOCK  MACHINE  — ^  ^ 

The  only  absolutely  adjustable  machine  on  the  market. 

Blocks  for  all  widths  of  walls  made  on  the  same  adjustable  mould. 

Blocks  for  all  widths  of  walls  made  on  one  width  of  pallet. 

Any  size  core  opening  can  be  made  in  the  Block,  meeting  every 
Architectural  requirement.  These  features  save  hundreds  of  dollars  on  a 
complete  equipment  and  the  range  of  work  is  unlimited. 

Snd  for  Catalogue  No.  3 

London  Concrete  Machinery  Co. 

London,  Ontario 

Branches  and  Ag«nci«s  in  every  lar^e  City  in  Canada 
World's  Largest  Manufacturers  of  Concrete  Machinery   and  Cement   Working  Tools 
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TIT  F.    CO  N''I'  K'  \  (    I'    I-;  !•■.(  n  R  I) 


May  I'J.  I'll: 


ALPHABETICAL  LIST  OF  ADVERTISERS 


Aikeiiliead  ArcliitecHiral  Metal  Works   ...  . 

Aikenlieafl   Hanlwaie   Company   '  •  •  ■  - 

Albert  Manufacturing  Com)>any    5 

Allith   Manufacturing  Company  ■  • 

American  Road  Machine  Co.  of  ('anada  ....  l-'5 

American  Enameled  Urick  &  Tile  Co   61 

Anderson   &   Co.,    Limited,   c;eorgc    W 

Anglins  [limited   '^^ 

Asphalt  &  Supply  Company   K' 

Ault  &  Wiborg  Company   60 

Austin    Drainage  ^   Excavator  Co  


Barber  Asphalt  Paving  Company  

lieatty  &  Sons,  Limited,  M   68 

Berlin   Mills  Company   

Bishopric   Wall   Board  Co  

Black  Building  Supply  Company   12 

Bradford  Pressed  Brick  Company  

Jiritnell  &  Company,  Limited    64 

Browning  Company   60 

Burlington  Steel  Company    69 


Canada   Crushed   Stone   Corporation    I't 

Canada   Iron   Corporation  Limited   

Canada  Wire  and  Cable  Company   60 

Canada  Wire  &  Iron  Goods  Company    . .    . .  71 

Canadian  AUis-Chalmers  

Canadian   Bridge   Company    'i"^ 

Canadian   Blower  and   Forge  Company    78 

Canadian  Consolidated  Rubber  Co   3 

Canadian  Fairbanks-Morse  Co  

Canadian    Ingersoll-Rand  Company   

Canadian  H.  W.  Johns-Manville  Co.,  Ltil.  ..  5 

Canadian  Office  School  Furniture  Co  

Canadian  Stewart  Company    *!() 

Cape  &  Company,  Ltd.,  E.  G.  M   Tti 

Carreau,  J.  E  

Cast  Stone  Block  &  Machine  Co   9 

Cement  Gun  Company  

Ceresit  Waterijroofing  Company  

Chelsea  Elevator  Company   71 

Chicago  Bridge  &  Iron  Works    71 

Chipnian  &  Power   76 

Cleaton,  R.  E   69 

Conduits  Company,  J^injited   64 

Cook,  A.  D  

Crossley  Machine  Company  

Crushed  Stone  Limited   (H) 

Dake  Engine  Company   64 

Deere  Plow  Company,  John   22 

DeLaval    Steam   Turbine   Company    19 

Dennis  Wire  &  Iron  Company    76 

UesMoines  Bridge  &  Iron  Company   77 

Dickson  Bridge  Works  

Dietrich,   Limited    76 

Dominion  Bridge  Works   24 

Dominion   Concrete   Company    62 

Dominion  Engineering  &  Inspection  Co.   ...  76 

Dominion  Iron  &  Steel  Company   67 

Dominion   Lime   Company    62 

Dominion  Paint  Works   15 

Dominion  Sewer  Pipe  Company   20 

Doty  Marine  Engine  &  Boiler  Co  

Dull  Company,  Raymond  W  

Dunn  Wire-Cut-Lug  Brick  Co  


Electric  Steel  &  Metals  Company   •>•'• 

Estey  Bros  

Exeter   Manufacturing  Company   

Factory  Products    2(t 

Fraser  W  

Gait  Engineering  Cotiipany,  John    7(> 

Gartsliore,  John  J  

Gartshore-Thompson    Pipe    &    Furnace    Co..'  70 

Gent  Company   8 

Gillis  &  Geoghegan   12 

Goodwin- Harsby  &•  Company  

Goold,  Shapley  &  Muir  Company   65 

Ilagersville  Contracting  Company   13 

Hamilton  Bridge  Works  Company   73 

Hamilton   Company,   Wm.    .  .  ;    61 

Hamilton,  S.  W   76 

Hope   &  Son  of  Canada,    Ltd.,    Henry  .... 

Hopkins  &  Company,  F.  H   80 

Hull  Iron  &•  Steel  Foundries   17 

Hunt  &  Company,  Robert  W   7(') 

Hydraulic  Press  Brick  Company  

Ideal   Incinerator  &  Contracting  ('(nupany..  65 

Inglis  Company,  John   57 

Interprovincial   Brick  Company   

lona  Gypsum  Company   67 

Keiths  Limited   6.'{ 

Kerr  Engine  Company,  Limited   8 

Laurie  &  Lamb   69 

Lea,  R.  S   76 

Lecky  &  Collis  

I-ightfoot,    Stanley     76 

London   Concrete   Machinery   Company    ....  17 

Luxfer  Prism  Company  

Mac  Lean  Daily  Reports  10-11 

MacKinnon  Holmes  &  Company   79 

Manitoba  Bridge  Works  Co  

Maritime   Bridge  Company   77 

Marsh  &  Henthorn,  Limited   59 

McDougall,  Geo.  K   76 

McDougall  Caledonian   Iron   Works  Co.    ...  9 

McGregor  &  Mclntyre   77 

Metallic  Roofing  Company   05 

Miller  &  Company,  Geo.  M  

Montreal  Locomotive  Works,   Limited   ...  . 

Morris  Crane  &  Hoist  Co.,  Herbert   

Morrison  &  Company,  T.  A   76 

Mueller  Mfg.  Company.  II   74 

Municipal  Engineering  Contracting  Co   2 

J^ational  Iron  Works  Limited   64 

Neptune  Meter  Company   65 

Noble,  Clarence  W  

Northwestern  Terra  Cotta  Company    4 

Nova  Scotia  Steel  &  Coal  Co  

Ontario  Asphalt  Block  Co.,  Ltd   71 

Ontario  Sewer  Pipe  Company   21 

Ontario  Wind  Engine  &  Pump  Co   20 

Orpen  Conduit  Company  .  .   

Ornisby  Comi)any,  A.  R  

Ottawa   Paint    Works    75 


Pacific  Coast  Pipe  Company   71 

Page  llersey  Company   20 

Patcrson  Manufacturing  Com|>any  ;. 

Pawling  &  Ilarnischfeger   22 

Pedlar  People   23 

Peerless  p'orm  'Clamp  Company    79 

Pittsburgh-DesMoines  Steel  Co   77 

Pittsburgh  Valve,  Foundry  &  Construction 

Company   71 

Pollard  Manufacturing  ('ompany  

Power  &  Son  

Priestman  Brothers  

Pullar  Company,  H.  B   76 


Queenstown    Quarry  Company 


Railway  &  Contractors  Supply  Co   f»3 

Rcid  &  Brown   76 

Ric-wiL  Underground  Pipe  Covering  Co.  ... 

R.  I.  W.  Damp  Resisting  Paint  Co   5 

Roelofson   Elevator  Works   

Rogers  Suiiply  Company  

.Sackville  Freestone  Company   24 

Sheldons  Limited  

Simplex  Construction  Company    7 

Smart-Turner  Machine  Company  

Standard  Clay  Products  Limited   21  " 

Standard  Steel  Construction  Co   61 

Standard  Underground  Cable  Co.  of  Canada 

Stanley  &  Company,  W.  F   03 

Stark  Rolling  Mills  Company   01 

Steel  &  Radiation   76 

i^tinson-Reeb    Builders'   Supply  Co  

Structural   Steel   Company    01 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F   19 

.Sun  Brick  Company   58 

Taroads  Syndicate  Limited   

Taylor,  J.  &  J   70 

Tiffin  Wagon  Company  

Toronto  Plate  Glass  Importing  Co   1 

Trussed  Concrete  Steel  Company   60 

Turnbull  Elevator  Company  

Tuec  Company  


United  States  Cast   Iron  Pipe  Company 


Vancouver  Wood  Pipe  &  Tank  Company  ...  01 

verMehr  Engineering  Co.,  John   73 

Warren  Foundry  &  Machine  Co   75 

Watson  Wagon  Company   22 

Wayne  Oil  Tank  &  Pump  Co  

Woodhouse  Chain  Works   75 

Woodstock  Concrete  Machinery  Company   .  .  78 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.  Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Speeding  Up 
Production 

High  speed  production  is  promoted 
by  fresh  air.  Your  supply  of  fresh 
air  is  made  positive — independent 
of  weather  conditions — when  you 
install 


Propeller  Fans 

They  solve  the  ventilating"  prob- 
lem—  permanentl)-.  In  summer  they 
they  make  the  shop  cooler. 


Write  for  Bulletin  208-Z 


STEAM  TURBINES 

FOR  ALL  DRIVES 


THE  steam  turbine  is  now  available, 
due  to  the  heavy-duty  DeLaval 
Double-Helical  Gear,  for  driving 
direct-current  generators  of  all  sizes, 
centrifugal  pumps  and  blowers,  rolling 
mills  and  other  moderate  and  slow  speed 
machinery.  It  can  also  be  belted  to 
slow-speed  driven  machinery. 

This  type  of  unit  is  exceptionally  valu- 
able where  it  is  desired  to  increase  the 
power  output  of  existing  stations,  as  it 
occupies  little  space  and  requires  onlj' 
light  foundations.  The  steam  turbine 
can  be  operated  upon  the  exhaust  of  ex- 
isting reciprocating  units,  thus  producing 
increased  power  without  extra  invest- 
ment in  buildings,  boilers,  or  greater 
consumption  of  fuel.  It  is  also  well 
adapted  for  supplying  low-pressure- 
steam  for  heating  or  industrial  purposes, 
since  its  exhaust  is  not  contaminated  by 
oil. 

Do  not  buy  more  motive  power  with- 
out investigating  the  merits  of  a  DeLaval 
steam  turbine  drive.  Ask  for  our  Special 
Pamphlet  No.  D66. 


De  Laval  Steam  Turbine  Co. 


TURBINE  EQUIPMENT  CO.,  LIMITED 

Canadian  Pacific  Building,  Toronto,  Can. 

THE  E.  LAURIE  CO. 

243  Bleury  Street  Montreal  Quebec 


B.  F.  Sturtevant  Co.  of  Canada 

Limited 

GALT,  ONTARIO 

Montreal     Toronto     Winnipeg  Vancouver 


Dc  Laval  Class  "C"  Velocity  stago  Turbine  driving  150  Kilowatt  slow  speed 
direct  current  generator  by  means  of  De  Laval  Speed  Reducing  Gear. 
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SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
wood  and  steelTanks 
and  substructures  for 
factory  sprmkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited        Winnipeg  Calgary 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGEmHERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  >tock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping- 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co, 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


Matheson  Joint  Pipe 

(with  National  Textile  Coating) 

For  Water  and  Gas  Mains 

Diams.  12"  to  30".    Superiority  over  cast 
iron  pipe  proven.    Costs  less.    Weighs  60 
less.     Freight,  handling,  lead  and  hauling 
costs  reduced.     No   breakage.  Average 
lengths  18  to  20  feet. 

FACTORY  PRODUCTS  LIMITED 

Steel  Department 

TORONTO 
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Sewer 
Pipes 


High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with  us.  We  also  manufacture  culvert  pipes, 
inverts,  flue  linings,  stove  linings,  fire  bricks,  locomotive  blocks, 
gulley  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Roued  Pipe  and  Square: Dealings 


Write   or  wire  for  latest  discounts  on 
sizes  4  in.  to  24  in. 

"MIMICO"  SEGMENT  BLOCK 

For  Sewers  over  24  inches 

Ask  for  particulars  of  this  new  idea. 


Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all  lines  right  now  and 
ours  has  not  escaped.  Contractors  need  work  and  are 
tendering  closer  to  rock-bottom  than  they  have  for  many 
)'ears.     All  material  has  dwindled  in  price.    So  has  labor. 

You  can  save  2o"/o  to  3o7o  of  normal  cost  by  building 
your  sewers  now.  The  extra  ^'^/q  or  that  mone}'  costs 
is  swallowed  up  by  the  saving  on  work. 

— Buy  Now — 

and  keep  the  wheels  of  progress  turning. 


The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONT. 


2S 


llfR    CONTRACT  RlCCORf) 


May  12,  101. -> 


It's  the  All-steel 
Machine  With  the 
Cut-Steel  Gears! 

Cut-steel  gears — every  high  speed  gear  cut  from  solid  steel  blanks 
— are  only  one  of  the  features  of  tliis  many-featured  machine.  If 
you  have  ever  been  up  against  the  kind  of  a  jol)  that  strips  gear 
teeth  and  holds  up  the  work,  you  will  recognize  the  value  of  the 
"P  &  II." 

THE  MACHINE 
"BUILT  BY  THE  CONTRACTOR" 


This  is  the  machine 


(o  meet  and  overcome  the  obstacles  that 
have  been  the  contractors'  problems 
for  years.  This  is  the  machine  with 
cast-steel  buckets  with  double-endeci 
tool  steel  teeth — steel  chains — man- 
ganese steel  l)ushings — and  a  structur- 
al steel  boom  of  the  box  girder  type 
which  insures  maximum  rigidity  and 
strength.  Get  a  "P  &  H"  and  get  the 
machine  with  the  sure-clean  buckets, 
and  the  conveyor  that  will  dump  nn 
citiier  side  as  desired! 


Git  a"P&H" 
— says  Cassidy 


Let  us  send  you  a  copy  of  Bulletin  240  X 
—It  will  tell  you  all  about  the  "P  &  H"  All  Steel  Excavator. 

Pawling  &  Harnischfeger  Co.,  Milwaukee,  Wis. 

Herbert  A.  Dickson,  Wallaceburg,  Ont. 


Dump  Wagons  That  Last 


The  lure  of  the  "just-as-good"  is  very  strong.  It  has  cost  some  con- 
tractors quite  a  bunch  of  money.  It  sounds  reasonable.  The  only 
trouble  is — it  does'nt  work. 

Why  take  chances?  The  Watson  has  been  the  standard  dump  wagon 
for  more  than  twenty-five  years.  Do  j  ou  know  about  the  latest 
Watsons  ? 

John  Deere  Plow  Co.  of  Welland,  Limited 

77«79  Jarvis  Street,  TORONTO 
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Reduce  Insurance 
and  Maintenance  Cost 

TN  every  building  where  fire  doors  of  any  type  are  essentia),  the 
most  satisfactory  to  specify  is  the 

gacicvo 


SHEET  ME-TAi. 

FIRE  DOOR 

Made  with  two  walls  of  cross  laid  galvanized  iron,  with  air  spaces  and 
asbestos  sheets  between,  warping  is  impossible,  and  expansion  and  con- 
traction are  provided  for  by  means  of  patented  telescopic  channels  and 
jomts. 

Weight  only  5  lbs  per  square  foot,  and  firSt  initial  co^l  no  greater  than  any  other  standard  fire  door. 

Latest  approved  hardware  and  trimmings  used.  Rated  A-1  by  Underwriters'  Laboratories. 

Write  for  Tests,  Illustrations,  Testimonials  and  list  of  prominent  users.     Ask  for  Saino  Leaflet  "C.  R." 

Address  branch  nearest  you. 

THE  PEDLAR  PEOPLE,  Limited 

ESTAIil.ISIlEI)  ISIU 

Executive  Offices  and  Factories :  OSHAWA,  ONT. 

Branches:         Montreal  Ottawa         Toronto         London  Winnipeg 


*^The  National  Authority  on  Wiring  and  Construction" 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 

Over  327,000  Sold 


By  H.  C.  Cushing  Jr. 


21st  Year 


Fellow  American  Institute  of  Electrical  Engineers;  formerly 
Electrical  Inspector Jor  Boston  Board  of  Fire  Underwriters  n       ■  ITJ'i.* 

and  Underiur iters'  Tari^ Association  oj  New  York.  ^  1  St  HidltlOn 


1915  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.  The  191. s  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,  tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  sectirn 
of  fifty  pages  on  House  Wiring. 

"  It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 

postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Contract  Record,     347  Adelaide  street  west,      Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced  "—E.  T.  BiRDSALL,  M.E.,  A.I.E.E. 
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Built   of  Sackville  Freestone 


Block  Stone 

Dimensions 
Random 


A  Rosedale  Residence,  Toronto 


Head  Sills 
Shoddy 
Stone  Sawing 


Write  us  for 
Quolalifins 


"QUARRIED  IN  CANADA" 
SACKVILLE  FREESTONE  CO.,  LIMITED,  Sackville,  N.  B. 


DOMINION  BRIDGE  COMPANY,  LIMITED 


Head  Office  and  Workt, 

Montreal,  P.  Q. 


Branch  Offices  and  Works, 

Toronto,  Ottawa  and  Winnipeg 


Engineers,  Manufacturers  and  Erectors  of  Steel  Structures 

Capacity  135,000  Tons 


Railway  and  Highway  Bridges, 
Swing  and  Bascule  Spans, 

Buildings  of  all  kinds, 
Hemispherical  Bottom  and 
other  Tanks, 
Transmission  Poles  and  Towers, 
Riveted  Pipe,  Caissons, 
Barges, 

Turntables,  Electric  and  Hand 

Power  Cranes, 
Hoisting  Appliances,  Lift  Locks, 
Hydraulic  Regulating 
Gates,  etc.. 
Gear  Cutting  and  General 
Machine  Work. 


New  Work  Shop— Canadian  Vickers  Limited,  Montreal 

View  23  working  days  after  award  of  contract — Weight  380  Tons. 


LARGE  STOCK  OF  STANDARD  STRUCTURAL  MATERIAL  AT  ALL  WORKS. 
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Published  Each  Wednesday  By 

HUGH  G.  MACLEAN,  LIMITED 
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A  Ripe  Example  of  Architectural 
Inefficiency 

IN  an  article  dealing  with  architectural  inefificiency, 
pubhshed  in  our  issue  of  January  20th  last,  we 
classified  the  members  of  the  profession  in  three 
types,  of  which  efficiency  was  represented  by  the 
figure  of  17  per  cent.  In  support  of  our  arguments 
we  referred  to  a  number  of  legal  decisions  against 
architects — typical  cases  in  which  the  profession  had 
exhibited  negligence  and  other  unbusinesslike  and  in- 
efficient traits. 

Our  article  gave  rise  to  considerable  discussion- 
The  Building  News,  of  London  (Eng.),.  treated  the 
matter  at  •  some  length  in  a  leading  editorial  article, 
while  Mr.  R.  M.  Fripp,  F.S.A.,  of  Vancouver  (Presi- 
dent of  the  Architectural  Institute  of  British  Colum- 
bia), took  up  the  cudgels  on  behalf  of  the  profession  in 
our  issue  of  March  17.  The  case  for  the  defence  was 
presented  in  a  very  able  manner  by  Mr.  Fripp,  but  it 
collapses  under  the  weight  of  the  evidence  of  those 
who  have  had  "unfortunate  experiences"  the  possibil- 
ity of  which  Mr.  Fripp  himself  admitted. 

In  the  way  of  a  specific  instance  of  an  "unfortunate 
experience"  it  may  be  of  interest  to  tell  of  what  hap- 
pened to  a  man  who  engaged  a  leading  architectural 
firm  to  prepare  plans  for  an  hotel  building,  costing, 
complete  in  all  departments,  not  more  than  $500,000. 
(Before  it  was  actually  completed  and  ready  for  occu- 
pation it  cost  $1,250,000! !)  .The  owner  had  confidence 
in  the  standing  of  the  firm,  and  at  the  outset  he  follow- 
ed their  recommendations  implicitly — with  the  result 
that  construction  work  was  started  before  the  complete 
]jlans  and  specifications  were  delivered  and  before 
bids  were  secured  on  the  whole  installation.  The  re- 
sult was  that  he  was  at  the  mercy  of  these  gentlemen, 
as  the  subsequent  installation  necessarily  had  to  con- 
form to  the  shell  of  the  building.  When  the  plans 
were  submitted  they  were  incomplete  in  every  way- 
The  most  common  details  of  hotel  planning  were  omit- 
ted, and  one  of  many  blunders  consisted  of  duplicating 
plumbing  and  water  supply  pipes  for  adjoining  tiers 
of  bathrooms.  After  endless  trouble  and  woriy  the 
building  had  to  be  re-designed  and  reconstructed,  re- 
sulting in  extras  of  some  $100,000. 

In  this  case  the  owner  attributed  his  "unfortunate 
experience"  not  so  much  to  the  wilful  indifference  of 
the  architects  as  to  their  ignorance  of  the  requirements 
of  a  modern  hotel  and  their  inability  or  unwillingness 
to  learn  them.  Apparently  the  members  of  the  firm 
were  uninformed  on  some  of  the  most  elementary  re- 
quirements of  design  and  construction. 

As  a  result  of  his  experience  the  hotel  man  is  of 
the  opinion  that  the  average  architect  is  wholly  unfit 
to  be  entrusited  with  the  details  of  a  large  building" 
project: — "Fle'is  bound  by  precedent  to  such  an  extent 
that  he  lacks  receptivity ;  he  is  not  in  .sympathy  with 
new  ideas  or  new  designs;  and  he  looks  with  hostility 
on  any  suggestion  that  may  be  a  departure  from  the 
Ix'aten  path  to  which  he  has  been  accustomed." 

There  would  appear  to  be  much  truth  in  the  con- 
tention that  the  average  architect  who  has  been  in 
business  for  a  number  of  3'ears  and  has  got  on  fairly- 
well  in  the  way  of  accumulating  money  acquires  an  ex- 
aggerated idea  of  his  abilit}-  and  importance.  This  is 
true  in  Canada.  The  architectural  profession  in  this 
country  may  be  said  to  be  in  its  infancy:  it  has  yet  to 
make  its  history.  Albeit,  some  of  the  leading  meni- 
jjers  of  the  profession  are  harder  to  see  than  a  Cab- 
inet Minister.  Their  time  is  reserved  exclusively  for 
clients.     Within  (he  sacred  precincts  of  tlieii"  office 
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never  has  the  foot  of  a  supply  traveller  or  other  such 
inferior  specimen  of  humanity  yet  trod.  They  imagine 
all  sorts  of  highly  exaggerated  things  about  their  pro- 
fessional status,  and  they  attribute  to  themselves  a 
coml)ination  of  excellent  qualities  while  possessing 
none  of  them.  As  for  what  they  know,  they  are  in- 
formed in  every  branch  of  building  and  contracting"! 
Expert  advice  with  them  is  quite  superfluous.  They 
claim  to  be  able  to  design  and  erect  any  sort  of  a  build- 
ing, regardless  of  its  technical  character,  and  they  will 
actually  undertake  it  without  seeking  advice  from  spe- 
cialists. Instances  where  this  has  been  done  and  car- 
ried to  a  ludicrous  extent  are  numerous- 

Too  often  the  architect  is  lacking  in  the  mofit  ele- 
mentary knowledge,  and  it  is  only  after  the  building 


operations  are  complete  and  expensive  mistakes  have 
been  made  that  the  owner  or  builder  starts  thinking 
about  architectural  inefficiency. 

"Unfortunate  experiences"  with  architects!  ITow 
many  times  have  we  not  heard  of  ridiculous  mistakes 
in  estimating  the  cost  of  new  buildings?  The  archi- 
tect is  assumed  to  know  something  of  prices  and  the 
ultimate  cost  of  building  construction,  but  we  are  in 
agreement  with  the  gentleman  whose  experience  we 
have  cited  above,  that  "one  may  take  the  average  man 
of  affairs  and  secure  from  him  a  more  accurate  estimate 
of  costs  than  one  can  get  from  the  average  architect.*' 

Much  more  might  be  said  about  "unfortunate  ex- 
periences," but  the  other  phases  of  the  subject  will 
provide  food  for  later  discussion,  perhaps. 


Advance  Planning  Cheapens  Construction 


COSTS  can  be  cut  by  planning  in  the  home 
office  or  the  construction  office  the  xletails 
usually  left  to  workmen  and  foremen.  In 
a  paper  presented  recently  before  the  Western 
Society  of  Engineers  by  Sanford  E.  Thompson  and 
William  O.  Lichtner  it  is  shown  that  one  firm  engaged 
in  reinforced-concrete  building  work  cut  costs  on  form 
work  alone  by  the  use  of  these  methods  from  7^  cents 
to  5^/^  cents  per  square  foot.  The  methods  outlined 
have  been  applied  with  equally  striking  results  to  sev- 
eral classes  of  construction. 

According  to  this  method,  such  ]jlanning  includes 
not  merely  laying  out  the  installation  of  heavy  ma- 
chinery, the  successive  moves  of  derricks,  etc.,  but  also 
planning  the  delivery  of  material  and  all  the  differ- 
ent moves  to  be  made  by  individual  gangs  from  the 
start  to  the  finish  of  the  job. 

Sequence  of  Work  Studied 

First,  the  entire  job,  including  all  temporary  as 
well  as  permanent  structures,  is  studied  from  begin- 
ning to  end,  and  detailed  plans  of  everything  to  be 
made  on  that  job  are  worked  out.  Next,  the  sequence 
of  the  job  is  planned  from  beginning  to  end,  and  every 
construction  operation,  down  to  the  successive  erec- 
tions of  temporary  platforms,  planned.  Then  a  pur- 
chasing schedule  of  every  item  that  will  be  used  is 
made,  and  transferred  to  material  slips  showing  what 
is  needed,  when  it  must  be  ordered,  and  to  what 
spot  on  the  work  it  must  be  delivered.  A  schedule 
is  made  showing  thi-  number  of  men  and  foremen  of 


each  trade  required  from  start  to  linish  to  accomplish 
the  work  as  it  is  laid  out  on  the  progress  schedule. 
So  far  as  possible  (and  the  farther  it  is  carried  the 
better  it  pays)  the  amount  of  work  to  be  done  by 
each  gang,  and  even  each  man,  is  reasonably  laid  out 
for  each  day,  and  cash  bonuses  are  provided  for  ex- 
ceeding the  estimated  day's  work.  Finally,  the  sup- 
erintendent and  the  force  at  the  job  must  see  that 
materials  arrive  as  called  for  on  the  schedule ;  that 
the  proper  number  of  men  are  provided  ;  that  work 
starts  at  -each  particular  part  of  construction  on  the 
proper  date ;  and  that  each  foreman  and  man  under- 
stands in  advance  exactly  what  he  is  to  do  and  how- 
he  is  to  do  it. 

There  rests  with  the  superintendent  and  his  force 
the  task  of  training  the  foremen  and  workmen  in  the 
most  efficient  methods  of  going  at  their  work.  If 
the  men's  moves  are  planned  in  advance  in  this  way, 
and  the  right  materials  and  tools  delivered  to  them 
at  the  proper  place  and  time,  and  cash  inducements 
offered  them  to  develop  their  efficiency  and  exceed 
their  schedule,  the  work  will  be  in  no  danger  of  lag- 
ging behind  the  desired  progress. 

This  plan,  of  course,  requires  that  the  designing 
force  be  in  much  closer  touch  with  the  construction 
force  than  is  the  case  with  most  contracting  firms. 
The  planners,  of  whom  the  superintendent  should  be 
one,  must  be  men  with  engineering  knowledge,  but 
also  men  who  know  construction  work  thoroughly 
and  who  are  capable  of  laying  out  schedules  witliout 
any  of  the  absurdities  so  often  found  in  such  plans. 


Made  in  Canada 


THE  "Made-in-Canada"  idea  is  a  curious  anom- 
aly, in  that  it  combines  the  best  and  the 
worst  business  principle — the  best  in  the  idea 
of  having  Canadian  goods  occupy  a  position 
of  pre-eminence  by  virtue  of  quality  and  value,  and  the 
worst  in  that  of  using  the  cloak  of  patriotism  to  cover 
the  foisting  of  inferior  goods  at  a  higher  price. 

In  theory  there  is  much  to  commend  the  "Made- 
in-Canada"  movement ;  in  practice  there  is  much  to 
restrict  it.  If  we  are  going  to  promote  it  success- 
fully we  must  put  reputation  first  and  dollars  last ; 
we  must  make  "Made  in  Canada"  synonymous  with 
"Made  RIGHT  in  Canada." 


Quite  recently  we  heard  of  a  large  restaurant 
owner  who  wanted  a  couple  of  hundred  bentwood 
chairs  bearing  the  "Made-in-Canada"  label.  He  had 
to  pay  the  same  price  for  the  Canadian  chair  as  for 
the  Austrian  chair,  and  he  got  a  distinctly  inferior 
article :  he  paid  25  or  30  per  cent,  for  his  "patriotism." 

Not  long  since  a  well-known  United  States  adver- 
tising journal  conducted  a  careful  inquiry  into  the 
wisdom  of  fostering  the  "Made-in-U.S.A."  idea,  and 
the  expression  of  opinion  contributed  by  the  heads 
of  some  of  the  largest  concerns  in  the  United  States 
was  distinctly  unfavorable.  Perhaps  the  best  senti- 
ment is  expressed  by  one  of  the  contributors  in  the 


May  12,  1915 


THE  CONTRACT  RECORD 


503 


following  extract :  "Of  course  I  am  a  believer  in  Am- 
erican goods  ;  but  an  ounce  of  doing  is  worth  a  ton 
of  preaching.  When  our  manufacturers  have  pro- 
duced things  that  are  a  little  better  than  similar  things 
])roduced  elsewhere  you  may  be  sure  that  the  people 
(if  tliis  country  will  buy  them." 

I're-eminence  in  competition  is  the  only  sure 
foundation  of  success.  Essay  to  build  up  the  busi- 
ness of  the  country  under  the  protection  of  a  high 
tarifif  wall,  if  you  will ;  allow  your  manufacturers  to 
combine  and  put  up  their  prices,  the  while  delivering 
inferior  goods — and  your  whole  structure  will  crumble 
and  decay. 

There  is  no  use  in  our  running  wild  on  the  "Made- 
in-Canada"  slogan.  Neither  as  manufacturers  nor  as 
consumers  will  it  pay  us  to  isolate  ourselves  from 
the  outside  world.  The  benefit  would  accrue  only 
to  the  select  few.  Canada  first  and  Canada  last — but 
VALUE  FOR  VALUE,  AND  COMPETITION 
ALWAYS,  if  we  are  to  remain  a  factor  worth  con- 
sidering in  the  industrial  world. 


Self-Election 

THE  ablest  leaders  are  self-chosen,  comments 
Engineering  and  Contracting,  editorially. 
This  is  true  industrially  as  it  is  true  political- 
ly. When  the  civil  war  began,  many  volun- 
teer companies  and  regiments  elected  their  own  offi- 
cers. The  choice  commonly  fell  upon  the  men  who 
looked  or  talked  the  military  part.  However,  a  few 
months  of  actual  service'  under  gun  fire  effected  radi- 
cal changes.  Then  brave  and  resourceful  men  in  the 
ranks  proceeded  to  make  themselves  leaders.  The 
iron  soldier  pushed  the  tin  soldier  aside.  Every  war 
repeats  such  history. 

In  politics  we  see  much  the  same  phenomenon,  but 
there  it  is  obscured  by  the  fact  that  the  real  political 
leaders  often  remain  hidden  from  the  public  eye.  From 
the  adviser  who  dominates  a  king  to  the  ward  boss 
who  controls  a  city  council,  it  is  the  self-chosen  man 
who  often  rules.  Unfortunately  political  rule  of  this 
sort  is  apt  to  be  bad,  because  secret  control  is  con- 
ducive to  selfish  and  dishonest  action. 

In  the  industrial  world,  co-operative  production, 
under  chosen  managers,  has  usually  proved  ineffici- 
ent. The  workmen  who  chose  a  manager  of  a  co- 
operative factory  either  select  a  "good  fellow"  type  of 
man  or  one  who  talks  plausibly.  In  either  case  the 
chance  of  selecting  wisely  is  not  great. 

In  every  walk  of  life  the  really  capable  leader  nom- 
inates and  elects  himself.  The  soldier,  by  virtue  of  his 
own  fighting  force,  seizes  the  epaulettes.  The  indus- 
trial worker,  ignoring  the  opinions  of  his  mates,  sets 
u])  in  business  for  himself — elects  himself  a  sergeant 
in  the  industrial  army.  It  is  true  that  thousands  thus 
self-elected  fail  to  maintain  their  positions.  Their 
courage  or  their  self-esteem  often  exceeds  their  ability. 
But,  none  the  less,  by  this  process  of  self-election  do 
the  fittest  business  managers  emerge  from  the  crowd. 

The  training  of  engineers,  coupled  with  their  ethi- 
cal codes  forbidding  self-advertising  except  in  the 
mildest  manner,  has  not  been  favorable  to  their  push- 
ing themselves  into  managerial  positions.  In  spite  of 
these  handicaps,  however,  engineers,  here  and  there, 
have  decided  that  they  were  more  fit  to  manage  afifairs 
than  were  the  existing  occupants  of  certain  managerial 
])Ositions.  Accordingly,  they  have  not  waited  to  be 
"urged  to  run,"  but  have  set  al)out  making  themselves 
executives.    Thus  it  lias  come  alxiul  that  most  of  ttie 


"city  managers"  in  the  two  dozen  cities  that  have 
adopted  the  new  form  of  government  are  engineers. 

Only  in  a  restricted  sense  it  is  true  that  "all  things 
come  to  him  who  waits."  All  that  a  waiter  commonly 
gets  is  tips — the  pecuniary  crumbs  from  the  rich  man's 
table.  Much  truer  is  it  that  all  things  come  to  him 
who  nominates  himself,  and,  ballot  after  ballot,  casts 
a  unanimous  vote  for  his  nominee. 


Balance  in  Design 

EQUAL  disposition  of  mass  about  a  centre  or  axis 
is  due  to  a  law  having  its  origin  in  the  de- 
mands of  equilibrium.  In  architecture  the  rule 
applies  rigidly  to  free-standing  parts  and  com- 
ponents, such  as  columns.  It  cannot  always,  and  need 
■never,  of  necessity,  apply  to  a  whole  composition.  No 
doubt  a  peculiar  dignity,  not  obtainable  otherwise,  at- 
tends the  exactly-balanced  facade  in  monumental 
buildings;  but  site,  circumstances,  and  practical  con- 
ditions often  make  it  an  impossibility  for  the  designer 
to  proceed  on  centre-and-wings  principle.  We  have, 
then,  to  design  irregular  building  masses  .with  grace 
and  beauty.  Irregular  architectural  composition^  fav- 
ours variation  and  novelty:  that  which  at  first  sighi 
seems  an  evil  need  not  necessarily  prove  so.  Looking 
back  into  architectural  history,  we  see  that  irregular 
plans  are  by  no  means  inconsistent  with  grandeur  of 
effect.  The  departure  from  exact  balance  in  Gotl^ic 
buildings  gave  them  one  of  their  greatest  charms. 

In  all  styles  the  rule  of  exact  symmetry  in  the  part 
is  closely  followed.  This  assertion  may  seem  incon- 
sistent with  fact,  and  would  be  so  did  we  not  here  in- 
clude all  components  that  are  wanting  in  exact  equal- 
sidedness  by  reason  of  their  breaking  into  other  mass- 
es. Where  a  square  plan  breaks  into  a  circular,  the 
square  and  the  circle  are  broken;  but  the  spirit  and  in- 
tention in  the  square  and  in  the  circular  plan  is  exact 
symmetry.  When,  therefore,  we  assert  that  in  all 
great  architectural  styles  the  law  of  equal  disposition 
of  mass  about  a  centre  or  plane  is  duly  honoured,  we 
include,  for  the  reason  stated,  symmetrical  components 
Ijreaking  into  others.  It  is  possible  that  those  of  ex- 
pansive views,  but  small  practical  experience,  in  archi- 
tectural design  would  regard  part  breaking  into  part, 
and  leaving  an  irregular  junction,  as  fatal  to  all  beauty 
of  effect.  The  architect  will  contend  that  such  irre- 
gular junction^  whereby  something  on  asymmetric 
principles  is  produced  by  the  union  of  two  symmetrical 
objects,  is  not  only  without  offence,  but  may  originate 
great  l)eauty  and  interest,  and  is  quite  an  essential  in 
the  "picturesque."  If  we  generally  agree  upon  this, 
then  something  is  gained  of  practical  usefulness  to  the 
asymmetrical  planner,  and  to  all  whose  minds  are 
greatly  exercised  with  questions  of  "balance"  when- 
ever they  are  compelled  to  abandon  the  principle  ot 
centre-and-wings. 

The  stair-turret  and  the  tower  are  largely  evidenced 
in  our  old  village  churches.  We  have  shown  that  both 
the  turret  and  the  tower  are  planned,  in  spirit,  as  ob- 
jects of  geometrical  regularity  and  exact  symmetry 
(so  called)-  As  carried  out,  an  irregular,  unbalanced 
mass  is  produced.  To  destroy  symmetrical  orderli- 
ness by  breaking  the  one  into  the  other  seems,  at  first, 
a  crude  idea,  likelv  to  cause  offence  ;  but  we  have  urg- 
ed, and  taken  for  granted  the  concurrence  of  the  reader 
in  our  view,  that  no  such  oft'ence  is  produced,  but  that, 
on  tlic  contrary,  a  resultant  architectural  mass  of  true 
beauty  and  interest  is  obtained. 

Under  certain  conditions,  an  clement  oi"  compound 
will  cr\>tallize  in  true  "s\-mmetrv"  as  a  cubical  liuurc. 
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a  tetrahedron,  or  the  like.  Under  other  conditions  tlie 
crystals  cluster.  The  freeborn,  regular,  isolated  crys- 
tal is  an  object  of  beauty;  but  no  less  beautiful  or  in- 
teresting is  the  group  of  associated  crystals.  Yet  here, 
as  with  our  turret  and  tower,  and  as  in  the  case  of  all 
irregular  junctions  of  divergent  masses  in  building, 
broken  and  diverse — asymmetric — forms  are  produc- 
ed; but  so  much  of  each  crystal  as  exhibits  itself  is 
true  to  the  crystal  form,  true  to  angle  of  crystallization, 
and  possessed  of  symrnetry.  On  the  face  of  things, 
one  might  conclude  that  the  irregular  massing  of  crys- 
tals would  destroy  their  beauty.  All  who  carefully 
I)onder  this  matter  will  admit,  we  think,  that  the  re- 
sultant forms,  lines,  outlines,  and  masses  are  beauti- 
ful, often  very  beautiful  indeed,  and  highly  suggestive 
for  the  picturescjue  grouping  of  masses  of  building  on 
the  asymmetric  system — that  is,  opposed  to  the  centre- 
and-wings  arrangement.  We  should  consider  this  nat- 
ural phenomenon,  and  endeavour  to  establish  some 
general  proposition  respecting  the  brcaking-in  of  part 
to  part  in  architectural  composition.  On  elevation, 
such  masses  may  appear  at  times  "lopsided";  hut  this 
effect  of  out-of-balance  disappears  in  [)erspective. 

The  laws  of  exact  symmetrical,  or  equal-sided,  com- 
position having  become  of  none  effect  l)y  our  abandon- 
ment of  the  centre-and-wings  principle,  on  account  of 
site  or  questions  of  practical  service,  we  no  doubt  are 
often  tempted  to  endeavour  to  restore  a  quasi-balance 
by  some  suitable  manipulation  of  the  masses.  We  be- 
lieve this  anxiety  to  be  born  of  a  misapprehension.  As 
we  have  suggested,  that  which  in  elevation  strikes  the 
eye  as  out-of-balance  and  wanting  redress  may  not  ap- 
pear to  have  such  defect  in  actual  l)uilding.  l^ochester 
Castle  has  an  asymmetrical  addition.  Fond  of  exact 
symmetry,  this  might  not  please  on  an  elevation-  It  is 
doubtful  if  any,  on  pure  aesthetic  grounds,  would  de- 
sire to  remove  the  addition;  it  might  be  more  than 
suspected  that  its  removal,  while  certainly  leaving  a 
symmetrical  keep,  would  leave  us  with  a  grievance 
and  regrets. 

Once  we  have,  either  by  choice  or  necessity,  aban- 
doned the  centre-and-wing  plan,  we  must,  we  assume, 
proceed  on  a  different  fundamental  design  principle. 
Asymmetrical  or  irregular  composition  must  be  adopt- 
ed without  compromise.  There  must  Ijc  no  weak 
leaning  towards  the  rules  of  symmetry,  and  we  should 
ascertain  what  will  be  the  true  effect  of  masses  in  exe- 
cution before  we  amend  apparent  defect  on  elevation. 
Equal-side,  centre-and-wing  composition  of  a  whole 
facade  is  one  way;  the  other  is  totally  different.  It 
was,  some  time  back,  observed  to  us,  on  passing  a 
block  of  ofifice  buildings,  that  it  seemed  that  the  tower 
"should  have  been  bigger."  The  observation  was  not 
made  by  an  architect ;  but,  all  the  same,  it  was  much 
to  the  point.  A  strictly  "symmetrical"  facade,  with 
equal  mass  right  and  left,  up  to  about  roof-line,  had  on 
one  side  a  weak,  half-hearted  turren — an  excrescence 
just  budding,  one  might  say.  The  effect  and  impres- 
sion was  that  the  designer  had  hesitated  to  destroy 
the  exact  equal-sidedness.  Had  a  bold  tower  been  pro- 
vided, the  composition,  from  a  mere  tribute  to  pseudo, 
or  distorted,  symmetry,  would  liavc  passed  clear  into 
true  asymmetry. 

In  a  very  difficult  subject,  we  have  endeavoured  to 
suggest  two  rules  for  guidance  in  irregular  architec- 
tural composition,  such  as  we  find  must  necessarily 
pertain  in  the  great  majority  of  buildings:  firstly,  to 
maintain  the  great  principle  of  mathematical  equal- 
sidedness  in  the  part,  either  actually,  as  in  a  column, 
or  in  spirit  and  intention,  as  in  the  circular  turret 


breaking  into  the  square  tower;  and,  secondly,  that 
when  once  the  symmetrical  whole  facade  is  not  possi- 
ble, or  not  desired,  the  asymmetric  principle  should  be 
consistently  obserevd.  If  we  believe  in  the  former  sug- 
gested rule,  we  shall  not  put  pilasters  with  one  left- 
hand  volute  on  the  right  side  of  a  facade,  with  a  right- 
hand,  single-voluted  cap  on  the  left  wing.  In  irregu- 
lar architectural  composition  we  must  needs  J)e  too 
urgently  concerned  in  rendering  each  part  beautiful  to 
have  time  to  waste  in  perpetrating  these  or  other  mon- 
strosities. The  offence  is  against  the  rule  of  studied 
"symmetry"  in  the  part.  The  strongest  argument  for 
irregular  architecture,  and  for  dispersed  ornamental 
device,  is  that  each  part  of  the  composition  may  be  so 
fashioned  as  to  be  interesting  and  graceful,  irrespec- 
tive of  other  parts-  In  unl)alanced  (in  a  sense)  com- 
position we  need  not  distort  the  unit  for  the  sake  of 
some  whole  effect ;  and  a  beautiful  building,  surely, 
should  be  such  that,  as  we  pass  along,  every  part,  c(jn- 
tributory  on  the  whole,  should  appear  an  object  of  in- 
terest and  beauty.  Then  architecture  bears  compari- 
son with  music.  Our  subconsciousness,  or  memory, 
holds  the  general  air  and  progress  of  rhythm  and  mel- 
ody, while  our  immediate  consciousness  is  enthralled 
with  the  instant  harmony.  We  cannot  have  it  both 
ways :  either  there  must  be  symmetry,  so-called,  or 
asymmetry — either  a  St.  Ouen  interior  or  a  west  front 
of  Rouen  Cathedral. 

The  idea  that  we  must  "balance"  in  irregular  archi- 
tectural composition  is  often  a  delusion,  an  impres- 
sion, a  legacy  of  lingering  sympathy  with  exact  equal- 
sidedness,  itself  largely  the  outcome  of  habitual  eleva- 
tional  display  of  architectural  device.  The  lion  is 
sufficiently  like  the  unicorn  to  balance  in  heraldic  com- 
position ;  sufificiently  unlike  to  give  individual  inter- 
est to  de.xter  and  sinister  hands.  If  we  duplicate 
either  the  real  or  the  mythical  quadruped,  we  certainly 
attain  exact  equal-sidedness;  but  sameness  is  substi- 
tuted for  variety.  This,  by  the  way,  demonstrates  the 
fundamental  difference  between  asymmetry  and  sym- 
metry, so-called.  We  cannot,  however,  deal  with  archi- 
tectural mass  as  the  herald  employs  lion  and  unicorn. 
Divergent  "twin"  towers  to  cathedral  west-ends  may 
have  a  certain  quaintness ;  but  we  generally  feel  dis- 
satisfied, or  unconvinced.  The  failure  may,  perhaps, 
be  accounted  for  as  the  result  of  an  attempt  to  graft 
asymmetry  on  symmetry,  which  we  have  endeavoured 
to  show  is  not  possible.  We  must  either  produce  the 
monumental,  equal-sided  building,  or  start  away  on  a 
new  plan,  based  on  quite  a  different  principle.  Small 
variations  in  detail  are  added  charms  in  many  sym- 
metrical compositions;  but  a  great  belfry  is  not  a  de- 
tail.— The  Building  News. 


A  coat  of  high-temperature  extra-heavy  stack  paint 
applied  to  the  brick  boiler  settings  in  the  plant  of  the 
Springfield  (Ohio)  Light,  Heat  ^md  Powder  Company 
increased  the  natural  draught  through  each  furnace  by 
0.15  in.  The  manager  of  the  company  conceived  the 
idea  of  experimenting  with  paint  on  the  boiler  settings, 
and  it  was  under  his  direction  that  the  first  trials  of 
this  draught-increasing  idea  were  made  at  Springfield. 
Two  men  were  placed  at  work  on  the  side  of  a  setting, 
and  even  as  they  worked  it  is  said  that  an  observer  at 
the  draught  gauge  could  detect  the  upward  trend  of 
the  water  column.  When  the  painting  of  one  setting 
had  been  finished,  the  workmen  began  on  another,  and 
as  the  pores  of  the  brick  setting  of  each  unit  in  the 
l)<)iler-room  were  sealed  with  paint  approximately  the 
same  increase  in  draught  reading  was  noted. 
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Crib,  ready  for  launching. 


The  New  Government  Dock  on  Burrard 
Inlet,  Vancouver 

THE  accompanying  views  are  of  the  construction 
— now  in  progress — of  the  new  Government 
dry  dock  and  grain  elevator  on  Burrard  In- 
let, Vancouver.  The  estimated  cost  of  the 
two  structures  is  $2,500,000.  The  new  dock  is  being 
built  in  anticipation  of  the  increased  shipping  busi- 
ness which  Vancouver  will  receive  as  a  result  of  the 
completion  of  the  Panama  Canal.  When  completed 
the  dock  will  be  one  of  the  finest  on  the  Pacific  coast. 
It  will  be  the  largest  of  the  Vancouver  docks,  and  it 
will  provide  all  accommodation,  including  railway 
tracks  and  warehouses. 

The  contractors,  Messrs.  Henry,  McFee  &  ,  Mc- 
Donald, commenced  operations  on  April  1,  1914,  and 
they  expect  to  have  the  dock  completed  by  midsum- 
mer, when  the  erection  of  the  elevator  will  l)e  pro- 
ceeded with.  The  contractors  for  the  latter  work  are 
Messrs.  Barnett  &  IMcQueen,  Fort  William. 

The  structure  will  be  800  feet  long  and  300  feet 
wide,  with  slips  on  the  east  and  west  sides  130  feet 
wide.  The  depth  of  water  in  the  slips  and  at  the  face 
of  dock  will  be  36  feet  at  low  tide.  It  was  necessary 
for  the  contractors  to  put  in  equipment  costing  some 
$130,000  in  order  to  handle  the  work  advantageously, 
the  drill  scow  alone  costing  $58,000.    Nearly  120  ft.  in 


length,  it  carried  twelve  separate  engines  and  five 
drills,  with  their  steel  towers.  The  drills  were  moved 
along  on  tracks,  thus  permitting  a  line  of  seventeen 
holes  to  be  bored  into  the  rock  at  regular  intervals 
without  the  scow  having  to  be  shifted.  Dynamite 
cartridges  were  forced  into  the  holes  through  tubes, 
and  generally  a  whole  line  of  charges  were  exploded 
at  once.   The  broken  rock  was  removed  by  the  Pacific 


Anclior  bolts  on  crib  for  holding  reinforcing  rods. 


Crib  in  position,  partly  submerged. 
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Giant  Mixer,  with  travelling  bunkers.    Capacity,  40  culiic  f(  1 1  ;i  ba'ch. 


Dredging  Company's  big  clam-shell  dredge,  the  ma- 
terial being  loaded  on  barges  and  dumped  in  deep 
water.  As  the  drill  scow  had  to  cover  the  area  twice 
in  order  to  reach  the  depth  desired,  some  idea  may 
be  gained  of  the  enormous  quantity  of  rock  that  had 
to  be  removed  in  order  to  prepare  the  foundation  for 
23  huge  timber  and  concrete  caissons  which  will  com- 
prise the  substructure.  These  cribs  are  approximately 
88  X  40  ft.  with  a  depth  of  39  ft.  They  are  built  of 
12  X  12  in.  timbers,  the  bottom  layer  of  each  being 
12  X  18  in.  Cemented  and  made  watertight,  the  cribs 
were  floated  into  position  and  sunk,  the  filling  re- 
quired for  each  one  being  about  4,000  yards  of -sand 
and  gravel.  Nearly  all  the  cribs  are  now  in  place, 
and  work  is  being  rushed  on  the  superstructure  and 
the  huge  concrete  sea-wall  which  will  enclose  the  en- 
tire dock.  This  wall  is  of  solid  concrete,  14  ft.  wide 
and  40  ft.  in  height,  the  foundation  being  on  solid 
rock. 


The  dock  will  contain  11,000,000  feet  of  timber,  900 
tons  of  steel,  30,000  yards  of  concrete  and  nearly  100,- 
000  yards  of  sand  and  gravel  fill.  In  addition,  about 
500,000  feet  of  fill  material  will  have  to  be  placed  after 
completion  to  level  up  the  dock  surface  and  ap- 
proaches. Spur  tracks  from  the  C.  P.  R.  will  run 
into  the  dock  warehouses  and  alongside  the  elevator 
and  slips,  thus  facilitating  the  economical  and  speedy 
handling  of  cargoes  and  parcel  shipments. 

Seven  derricks  have  been  in  constant  use  handling 
the  timbers  and  other  material  ;  three  of  these  are  on 
shore  and  dock,  the  others  being  stationed  off-shore  to 
haTidle  the  fill  material  from  scows  and  also  the  con- 
crete coming  from  the  huge  mixer,  which  has  a  capa- 
city of  40  cubic  feet  and  carries  its  own  bunkers. 

The  first  crib  was  sunk  in  place  January  18th,  on 
the  west  side  of  the  dock,  the  others  following  at  the 
rate  of  one  about  every  nine  days.  The  filling  to  the 
required  level  occupied  about  three  days  more. 


Painting  Structural  Iron  Work 

By  A.  Ashmun  Kelly 


FORMERLY,  and  even  yet,  to  a  large  extent,  it 
has  been  the  practice  to  give  structural  steel  a 
coat  of  some  alleged  protective  paint,  although 
many  architects  and  building  engineers  prefer 
liaving  the  metal  delivered  uncoated-  There  is  much 
to  say  in  favor  of  this  latter  plan.  First,  the  exposure 
for  a  time  to  the  weather  frees  it  from  much  of  its  loose 
scale.  Then  the  painting  done  at  the  mill  is  usually 
done  by  unskilled  labor,  and  therefore  the  paint  is  not 
applied  properly,  and  the  uncleaned  metal  is  covered 
up  so  that  it  cannot  be  inspected.  It  need  not  be  said 
here  that  the  metal  must  be  made  perfectly  clean  before 
any  coating  is  applied.  The  prime  coat  should  be  ap- 
plied just  before  assembling  the  parts. 

Rust  and  scale  must  be  removed.  Rust  will  con- 
tinue even  under  paint,  so  that  it  must  be  removed. 
If  the  metal  is  allowed  to  stand  exposed  to  the  weather 
too  long  it  is  apt  to  rust,  and  for  this  reason  it  should 
be  painted  before  assembling  the  parts.  Then  the 
painting  can  be  done  under  the  supervision  of  the 
architect  or  other  person  on  the  work  and  having  su- 
pervision. And  it  is  important  that  the  pj^int  be  ap- 
plied while  the  metal  is  dry,  and,  if  possible,  when  the 
metal  is  not  too  cold. 


The  coating  should  be  heavy  rather  than  light,  be- 
cause, in  general  terms,  the  measure  of  protection  af- 
forded by  a  paint  is  proportional  to  its  thickness,  grant- 
ing that  the  film  is  hard,  elastic  and  adhesive.  And 
there  should  be  harder  brushing  in  of  the  paint  than 
on  any  other  surface,  because  of  the  non-porous  char- 
acter of  metal,  this  rubbing  is  causing  the  paint  to  ad- 
here better. 

The  reason  for  having  a  thick  paint  film  is  that  it 
will  keep  out  moisture  better  than  a  thinner  coat,  and 
the  more  pigment  the  better  the  protection;  linseed  oil 
not  being  moisture-proof.  Linseed  oil  alone  when  ap- 
plied to  metal  afi^ords  almost  no  protection  at  all;  yet 
when  red  lead  is  mixed  with  it  we  get  a  paint  that  is 
nearly  ideal.  Such  paint  is  hard,  yet  elastic,  thick,  and 
very  adhesive-  It  is  possible  to  mix  as  much  as  33 
jxtnnds  of  dry  red  lead  to  a  gallon  of  oil  and  get  a  good 
paint — one  containing  the  maximum  of  pigment.  In 
fact,  it  is  the  paint  for  iron  or  steel  work  of  all  kinds. 
It  is  an  inhibitor  of  rust,  and  is  so  dense  a  coating 
that  water  will  not  penetrate  it,  though  it  will  any 
ordinary  oil  and  white  lead  paint.  Naval  vessels  are 
coated  with  it,  and  the  mammoth  steel  members,  as 
well  as  all  minor  members,  of  the  Panama  Canal  are 
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coated  with  it ;  in  lact,  practically  all  structural  steel 
is  coated  with  it.  Engineers  and  chemists  agree  that 
at  least  two  coats  of  red  lead  paint  should  be  applied 
first,  alter  which  any  purely  decorative  paint  may  be 
given. 

When  painting  metal  work  it  is  a  good  plan  to 
make  each  red  lead  coat  a  little  dii¥erent  in  shade,  by 
adding  some  lamp-black  to  one  coat.  In  this  way  the 
inspector  can  detect  any  faulty  work.  The  lamp- 
black will  not  do  any  harm,  Init  is  rather  a  valualjlc 
addition  to  the  paint. 

In  preparing  the  metal  for  painting  the  surface 
must  be  freed  from  scale,  moisture,  grease  and  rust. 
This  can  be  done  with  benzine  for  washing  ofi  grease, 
and  with  steel  wire  brushes  for  remoying  mill  scale. 
Any  holes,  large  or  minute,  should  be  filled  with  a 
proper  putty  before  painting.  Be  careful  to  paint  all 
parts,  for  if  the  metal  is  allowed  to  touch,  face  to  face, 
rust  will  follow;  local  galvanic  action  is  excited,  caus- 
ing the  corrosion. 

^M^en  it  is  necessary  to  repaint  structural  steel 
■.vork  the  work  should  never  be  done  in  winter,  or  in 
wet  weather.  Take  as  dry  and  warm  a  time  as  you  can. 
The  cleaning  oft"  of  the  metal  must  be  very  thorough, 
removing  all  rust  or  scaly  paint,  etc-  All  rusty  parts, 
or  where  the  paint  has  come  oft',  should  be  made  clean 
and  given  a  coat  of  red  lead  paint,  after  which  the  en- 
tire surface  may  be  painted  with  any  desired  paint. 
For  repainting  such  surfaces  we  would  advise  the  addi- 
tion to  the  paint,  made  with  raw  oil  as  the  chief  thin- 
ner, of  a  little  benzol  or  turpentine.  This  is  for  the  first 
coat  only ;  though  turpentine  in  a  small  amount  will 
do  no  harm  on  any  coat,  except  that  it  is  apt  to  dull  an 
oil  finish  if  in  excess,  though  it  will  make  a  paint  much 
harder.  Benzol,  being  a  solvent  of  oil,  is  not  advised 
on  any  but  the  priming  coat. 

Another  very  good  pigment  for  iron  or  steel  work 
is  iron  oxide,  though  the  red  lead  paint  is  the  very  best 
for  contact  with  the  metal,  after  which  the  iron  paint 
may  be  applied,  if  its  color  is  not  objectionable,  and 
tliis  may  be  modified  with  lamp-black.  Oxides  do  well 
in  paint  subject  to  much  exposure;  hence  iron  oxide 
and  lead  oxide  (red  lead)  are  good  pigments.  Zinc 
white  is  an  oxide — true — and  a  very  desirable  pig- 
ment or  base,  but  it  is  too  hard,  is  non-elastic,  and 
therefore  does  well  only  in  connection  with  another 
pigment  having  more  elasticity,  such  as  white  lead. 

Red  lead  paint  should  be  mixed  and  used  the  same 
day,  as  it  oxidizes  so  readily  that  as  a  paint  it  soon 
forms  a  cement ;  besides  wdiich  it  settles  in  the  pot — 
though  there  are  some  red  leads  that  do  not  settle  very 
much,  if  at  all.  Mix  with  raw  linseed  oil,  the  follow- 
ing being  a  typical  formula :  To  100  pounds  dry  red 
lead  add,  for  summer  painting,  4  gallons  raw  oil,  and 
for  winter  painting  use  boiled  oil ;  add  also  in  either 
case  1  gallon  turpentine,  and  Yz  gallon  japan  driers  for 
the  raw  nil.  none  for  the  boiled  oil.  By  adding  10 
ounces  dry  lamp-black  to  the  12  pounds  of  dry  red 
lead,  with  oil  to  make  a  gallon  of  paint,  you  will  get  a 
colored  red  lead  paint  as  previously  mentioned- — By 
Ashmun  Kelly  in  The  National  Builder. 


In  the  construction  of  their  colonial  railways,  states 
the  Railway  Age  Gazette,  the  Germans  apparently 
were  not  unmindful  of  their  defence.  Their  greatest 
system,  the  Dar-es-Salaam-Tanganyika  Railway,  com- 
monly called  simply  the  Tanganyika  Railway,  was 
completed  last  year,  and  is  approximately  780  miles 
long.  At  Tabora,  530  miles  inland  from  Dar-es- 
Sal'aam,  where  many  great  trade  routes  converge,  the 


Germans  constructed  a  massive  modern  fortress.  The 
great  value  of  the  railway  as  an  economic  factor  lies 
in  the  fact  that  it  borders  on  three  great  inland  seas — ■ 
Nyassa,  Tanganyika,  and  Victoria  Nyanza — thus  link- 
ing up  the  trading  centres,  the  great  lake  system  of 
Central  Africa,  and  the  river  Congo  with  the  east  coast 
ports. 

Hydration  of  Portland  Cement 

SOME  useful  results  ol)tained  by  the  United  States 
Bureau  of  Standards  have  lately  been  made  pub- 
lic in  a  paper  by  Messrs.  A.  A.  Klein  and  A.  J. 
Phillips,  describing  various  hydration  experi- 
ments on  calcium  aluminates,  calcium  silicates,  lime 
burned  at  different  temperatures,  and  high  silica,  low 
silica,  high  iron,  and  high  magnesia  Portland  cements. 
The  subjoined  notes  refer  only  to  the  experiments 
on  the  last  mentioned  class  of  products. 

On  the  hydration  of  cement,  the  first  constituent 
to  react  is  the  aluminate,  with  the  formation  of  amor- 
phous hydrated  tri-calcium  aluminate,  with  or  with- 
out amorphous  hydrated  alumina.  Sulpho-aluminate 
crystals  are  also  formed,  and  the  low-burned  or  finely- 
ground  calcium  hydrates.  This  occurs  within  a  few 
hours  after  the  cement  is  gauged.  The  next  com- 
pound to  hydrate  is  the  tri-calcium  silicate.  This  com- 
mences within  24  hours,-  and  is  generally  completely 
hydrated  within  7  days.  Between  7  and  28  days,  the 
amorphous  aluminate  commences  to  crystallise  and  the 
beta-ortho-silicate,  the  least  reactive  compound,  be- 
gins to  hydrate.  The  24-hour  strengths  are  due  main- 
ly to  the  hydration  of  the  aluminates  and  of  any  fine- 
grained, low-burned  lime  present.  The  large  increase 
in  strength  between  24  hours  and  7  days  is  due  mainly 
to  the  tri-calcium  silicate  hydration.  The  increase  be- 
tween 7  and  28  days  is  due  to  the  hydration  of  the 
beta-ortho-silicate.  Where  there  is  a  decrease  in 
strength  during  this  period  it  is  due  to  the  hydration 
of  very  high-burned  free  lime,  as  in  very  high-burned, 
high-limed  cements,  or  to  the  crystallization  of  the 
aluminates,  as  in  high  alumina  cements.  The  iron 
compounds  in  a  cement  are  resistive  to  hydration,  and 
the  iron  does  not  form  crystalline  hydration  products, 
but  occurs  as  a  rust-like  material. 

The  initial  set  of  cement  is  affected  by  the  action 
of  small  amounts  of  electrolytes  in  retarding  coagula- 
tion of  the  aluminate  material.  With  a  limited  amount 
of  water,  as  in  normal  consistency  mixtures,  the  alum- 
inates coagulate  and  separate  from  supersaturated  sol- 
utions as  amorphous  bodies,  the  rate  of  coagulation 
being  affected  by  such  small  quantities  of  electrolyte 
as  to  nullify  the  possibility  of  the  reaction  being  a 
purely  chemical  one. 

Failure  of  cement  in  accelerated  tests  is  due  to  the 
growth  of  large  calcium  hydrate  crystals.  The  dis- 
rupting action  of  these  results  from  the  pressure 
caused  by  growing  crystals.  Cement  will  fail  in  the 
boiling  test  which  contains  lime  sufficiently  fine  and 
high  burned,  so  that  during  boiling  it  will  hydrate  and 
crystallize.  When  a  cement  passes  the  boiling  test 
but  not  the  autoclave  test,  it  contains  lime  so  coarse 
or  high  burned  as  not  to  hydrate  in  the  boiling  test, 
but  only  in  autoclave,  owing  to  the  high  temperatprc 
and  pressure  employed.  Some  cements  will  pass  either 
test  only  after  ageing.  In  this  case,  aeration  with  suf- 
ficient water  to  allow  solution  and  crystallization 
causes  the  lime  to  hydrate  as  amorphous  hydrate,  and 
in  the  accelerated  tests  there  is  no  crystallization  and 
no  disintegration. 

•From  a  report  of  the  r.S.  Bureau  of  Stnndnids. 
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Concrete   Failures: — An  Analysis  of  Their 

Contributing  Causes 


By  R.  S.  Greenman 


CONCRETE  is  said  to  be  its  own  l)est  inspector, 
and  it  is  a  well-known  fact  that  defects  in  con- 
crete will  sooner  or  later  make  their  presence 
known.    For  every  fault  there  must  be  a  rea- 
son-   The  reasons  for  poor  concrete  have  been  propor- 
tioned as  beinjr  90  per  cent,  due  to  poor  workmanship, 
<S  ])er  cent,  due  to  poor  a^'^rej^ates,  and  2  per  cent,  to 
poor  cement.    These  percentages  are  not  the  result  of 
tabulations,  but  are  those  ])revailing-  in  the  minds  of 
many  who  have  had  considerable  opportunity  for  in- 
spection of  concrete,  both  good  and  bad.    But  whether 
or  not  these  percentages  are  correct,  the  statement 
raises  the  question:  "What  are  the  reasons  for  poor 
concrete  and  how^  do  we  determine  these  reasons?"  It 
is  a  certainty  that  neither  a  laboratory  test  nor  a  field 
inspection  alone  will  give  them,  unless,  of  course,  it  be 
a  simple  failure.    Yet  there  are  ])eople  who  will  ex- 
aiiiine  a  piece  of  concrete  in  the  laboratory  and  offer  a 
solution  of  the  problem  simply  by  tests  made  there. 
And,  again,  an  inspector  will  look  over  a  piece  of  con- 
crete construction,  and,  with  no  knowledge  whatever 
of  the  characteristics  of  the  materials  used,  nor  of  the 
method  of  making,  will  attempt  to  tell  how  such  and 
such  a  condition  developed.    Concrete  failures  can  be 
explained  only  after  thorough  investigation  by  men 
who  know  good  or  bad  concrete  from  long  and  close 
acquaintance,  and  whose  minds  are  of  an  analytical 
and  judicial  temperament.    The  more  one  sees  of  con- 
crete, the  more  one  becomes  convinced  that  it  is  the 
most  abused  structural    material   being    used.  Tlie 
science  of  making  concrete  has  been  looked  upon  too 
generally  as  being  very  easily  learned,  with  the  natur- 
al result  that  a  great  deal  of  poor  concrete  has  been 
made.    Now,  however,  builders,  contractors,  and  engi- 
neers apparently  desire  to  make  concrete  that  will  meet 
the  standard  in  quality  required  of  other  materials ;  and 
yet,  with  all  the  precautions  now  being  taken,  there  is 
still  a  large  amount  of  concrete  that  is  not  satisfactory. 
The  larger  the  work,  the  greater  the  care  taken ;  and, 
vice-versa,  the  smaller  the  work,  the  greater  the  care- 
lessness, and  the  greater  is  the  ratio  of  the  failures,  and 
it  is  the  sum  total  of  these  failures  that  makes  the  loss 
caused  by  poor  concrete  so  great.    In  trying  to  solve  a 
problem  of  poor  concrete,  the  elements  to  be  investigat- 
ed' are  the  three  already  mentioned — cement,  aggre- 
gates, and  workmanship — and   water.    The  common 
tendency  is  first  to  place  the  blame  upon  the  cement ; 
but  if  we  find  that  in  accordance  with  good  and  gener- 
ally common  jjractice,  the  cement  has  been  tested  and 
has  met  the  standard  requirements,  the  cement  then 
becomes  a  negligible  factor;  but  if  it  has  not  been 
tested,  it  must  be  considered  as  a  possible  cause,  and 
it  may  become  a  large  item  in  the  study-  We  must  ad- 
mit that  since  so  much  stress  has  been  laid  upon  the 
value  of  having  cement  tested  before  use,  and  since  it 
must  indeed  be  a  small  work  where  it  has  not  been  so 
tested,  the  percentage  of  failures  due  to  poor  cement 
has  been  reduced  to  a  very  small  amount.    If  the  next 
element  had  been  given  ecpially  as  thoughtful  consider- 
ation to  its  use,  there  could  not  be  so  much  poor  con- 
crete due  to  i)oor  aggregates.    The  strong  and  weak 

'Abstract  of  a  paper  read  before  The  American  Society  for  Testing 
Materials. 


points  in  both  the  Cf)arse  and  fine  aggregates  have  been 
too  often  neglected.  The  coarse  aggregates  can  usual- 
ly be  judged  by  easy  inspections,  but  sand  or  other  fine 
aggregates  need  very  careful  examination.  The  char- 
acteristics of  sand — such  as  the  grain,  the  grading,  the 
cleanness,  and  its  freedom  from  organic  impurities  and 
excess  of  loam — are  items  of  knowledge  which  are  ob- 
tainable mainly  in  the  laboratory,  but  whicli  are  very 
essential  for  the  correct  diagnosis  of  a  concrete  fail- 
ure. The  efTect  of  workmanship  is  by  far  the  largest 
factor,  and  in  it  all  others  are  included,  for  a  poor  work- 
man can  destroy  the  value  of  the  best  materials.  Un- 
der the  head  of  workmanship  must  be  considered  such 
items  as  design,  proportions,  placing,  and  actions  re- 
sulting from  heat,  frost,  electrolysis,  etc.,  which  should 
have  been  taken  care  of  during  the  process  of  making 
and  preservation. 

As  another  element  of  importance,  it  must  always 
be  kept  in  mind  that  the  water  used  in  making  the  con- 
crete, or  which  may  come  in  contact  with  it,  may  prove 
to  be  a  very  influential  factor  for  harmful  results. 
Then,  if  one  is  given  a  concrete  failure  to  diagnose, 
one  must  look  for  a  reason  under  cement,  aggregate, 
workmanship,  and  water.  As  stated,  the  easiest  ex- 
planation is  to  look  for  some  fault  in  the  cement ;  but 
if,  as  has  been  suggested,  the  cement  has  passed  the 
usual  tests,  then  other  reasons  must  be  found.  To  find 
them  requires  that  the  investigator  shall  first  know  con- 
ditions and  causes  of  failures ;  but  these  will  not  be 
further  discussed  except  to  point  out  the  w^ay  to  the  rea- 
son ;  then  the  investigator  must  attack  the  problem 
with  an  open  mind — that  is,  he  must  not  jump  at  a  con- 
clusion and  expect  to  be  able  to  work  out  an  explana- 
tion around  that  conclusion.  Then  it  is  even  more  es- 
sential that  the  investigator  shall  have  had  an  oppor- 
tunity to  learn  the  results  of  tests,  or  to  m^ke  tests  that 
will  enable  him  to  judge  the  probable  actions  from  the 
characteristics  of  the  aggregates.  Also  a  very  careful 
examination  of  the  concrete  in  place  is  generally  an 
absolute  necessity-  To  attempt  to  outline  a  plan  for 
procedure  in  this  examination  would  be  folly,  since 
each  individual  case  has  conditions  that  are  decidedly 
its  own,  and  the  law  of  probabilities  makes  possible 
many  combinations  of  causes  which  can  be  worked  out 
only  as  one  would  solve  any  involved  research  prob- 
lem. Clues  must  be  sought,  and  a  sharp  eye,  a  quick 
ear,  and  a  questioning  tongue  must  be  alert  to  grasp  a 
clue  and  pursue  it  to  a  d.efinite  ending.  If  anyone 
should  be  sceptical  of  the  efficiency  of  this  method,  it 
is  possible  that  a  few  illustrative  cases,  selected  from 
a  large  number  of  diagnoses,  may  convince  that  one 
that  the  method  has  proven,  and  can  prove,  successful, 
far  more  than  is  generally  expected. 

Failure  Due  to  Water 

A  highway  was  being  built,  and  the  plans  called  for 
several  new  concrete  culverts.  All  but  one  of  these 
culverts  "set  up,"  or  hardened,  nicely.  This  one  did 
not ;  and  yet  the  same  cement,  sand,  and  stone  had  been 
used  as  in  all  other  culverts.  .A.  reason  for  the  failure 
of  the  one  culvert  was  desired.  It  was  found  that  the 
brook  which  flowed  through  this  particular  culvert 
passed  in  its  course  the  plant  of  a  company  engaged  in 
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the  manufacture  uf  medicine  from  herbs.  The  refuse 
from  the  plant  so  loaded  the  water  with  oroanic  matter 
that  it  prevented  a  proper  hardening-  of  the  concrete. 
No  one  connected  with  the  construction  of  the  culvert 
knew  that  water  so  contaminated  would  have  that  ef- 
fect, and  the  complaint  came  in  that  the  cement  was 
iiol  actini;  properly.  The  brook  was  temporarily  di- 
\  cried,  (ither  water  was  used,  and  the  concrete  acted 
iiurnialh  .  A  condition  had  existed  there  which  would 
ii.it  ha\  e  existed  in  city  water,  but  which  is  found  fre- 
(|ucull\  in  the  country,  especially  in  wooded  sections. 
■|"o  detect  the  cause,  one  had  to  know  that  certain  ele- 
ments, such  as  tannic  acid,  alkalis,  salts,  etc.,  foreign 
to  must  waters,  do  alTect  concrete. 

Failure  Due  To  Sand 

h'or  an  illustration  of  the  effect  of  a  poor  quality  of 
sand,  consider  the  following- case  : — 

A  cry  of  alarm  come  in  from  an  engineer  that  the 
concrete  in  an  important  bridge  abutment  had  been  in 
place  for  over  two  weeks,  and  that  in  attempting  to 
remove  the  forms  it  was  found  that  the  concrete  was 
still  so  .soft  that  it  could  "be  cut  out  with  a  knife-  A 
brand  of  cement  new  to  the  work  had  been  used,  and 
the  blame  was,  of  course,  placed  on  it.  An  examina- 
liun  showed  that  a  footing  for  the  abutment  had  been 
made  of  the  brand  of  cement  rtrst  used  on  the  work, 
and  that,  altl-iough  ten  days  older,  the  concrete  could 
easilv  l)e  cut  with  a  knife.  The  evidence  eliminated  the 
cement.  Examination  of  the  sand  showed  it  to  be  well- 
graded  sharp  sand,  but  a  clue  was  furnished  by  some 
vcll.iw-coated  grains.  The  investigator  had  already 
had  considerable  experience  with  similar  sand  grains. 
A  trip  to  the  sand-bank  showed  just  what  he  expected 
to  find.  The  bank  had  not  been  stripped  of  a  top  layer 
of  vellow-coated  sand,  which  gives  a  sand  with  which 
it  i's  mixed  a  tendency  to  delay  very  materially  the 
hardening  of  the  concrete  in  which  it  is  used.  In  time, 
usuallv  scxcral  months,  the  concrete  will  harden,  and 
there  is  ultimately  no  harmful  effect  apparent.  Eack 
of  knowledge  of  this  particular  quality  has  caused  an 
investigator  of  another  piece  of  work  to  tear  it  out  and 
rebuild.  - 

Failure  Due  To  Stone 

A  very  unusual  condition  existed  in  another  case, 
])ut  it  emphasises  strongly  the  need  of  following  clues. 
A  concrete  wall  was  apparently  disintegrating,  due,  as 
the  engineers  believed,  to  free  lime  in  the  cement.  In 
various  places  on  the  face  of  this  wall  there  appeared 
what  can  best  be  described  as  "blisters."'  By  prying  off 
these  blisters,  there  were  produced  small  cones  about 
6  ins.  in  diameter  and  3  ins.  in  height;  and  in  the  apex 
f)f  each  could  be  seen  a  small,  yellowish-white  spot 
about  the  .size  of  a  small  n-iarble.  The  trouble  was  clear- 
ly not  a  case  of  free  lime  in  the  cement,  (hie  unusually 
large,  blister  enabled  the  author  to  dig  out  from  the 
apex  a  soft  stone  about  IjA  ins.  in  size.  This  stone 
did  indicate  the  presence  of  free  lime,  and,  after  a  few 
weeks  on  the  author's  desk,  slaked  into  a  powder.  l*:x- 
amination  of  the  stone  composing  the  coarse  agnegate 
soon  brought  out  the  follcnving: — 

The  crushed  stone  all  came  from  the  same  (piarry. 
but  some  came  by  a  steam  railroad  and  some  by  an 
electric  railway.  No  concrete  made  by  the  former 
showed  blisters.  Concrete  made  from  .stone  delivered 
by  trolley  did.  but  why?  It  seems  that  in  the  course 
of  transportation  by  the  trolley  route  the  stone  was 
conveyed  in  waste  dump-cars,  across  the  grounds  of 
the  company  owning  the  quarry  and  conducting  a 
plant  in  wliich  limestone  is  an  essential  raw  material. 


These  dump-cars  had  not  ben  cleaned  carefully,  and 
to  the  good  stone  were  added  some  small  quantities 
of  stone  that  had  been  through  a  chemical  process  and 
were  on  the  verge  of  disintegration-  In  the  concrete 
their  expansive  force  blistered  the  face.  By  forbidding- 
further  deliveries  by  trolley  the  trouble  was  stopped. 
These  may  be  considered  extraordinary  cases,  hut  it 
is  the  out  of  the  ordinary  that  makes,  trouble ;  if  the}- 
were  not  the  extraordinary,  they  would  probably 
have  been  guarded  against.  They  are,  at  least,  typical 
of  points  for  which  one  must  look,  if  one  would  explain 
failures  in  concrete. 

Failure  Due  To  Workmanship 

Failures  due  to  poor  workmanship  are  seen  so  often 
that,  instead  of  citing  particular  cases,  it  will  be  suffi- 
cient to  note  briefly  some  causes  or  results.  Failures 
from  faulty  design  are  shown  in  the  mode  of  failure. 
The  lack  of  proper  proportioning  may  be  clearly  seen 
in  a  fractured  surface ;  the  grading  of  the  aggregates 
is  also  similarly  noted ;  and  poor  mixing  and  impro- 
perly placed  concrete  readily  show  themselves-  All 
these  are  evident  to  an  eye  trained  to  know  good  or 
bad  concrete.  The  failure  to  take  care  of  laitaiice  is 
made  apparent  by  the  seams  that  are  bound  to  result 
from  such  a  failure. 

A  concrete  may  be  dense,  but  not  sound  and  hard, 
and  "sounding"  with  a  hammer  will  show  up  this  char- 
acteristic. Too  wet  a  mixture  with  fine  sand  or  silt 
or  a  crushed  dust  used  as  fine  aggregate,  may  be  a 
cause.  It  may  be  sound  and  hard,  and  yet  be  poor  for 
certain  uses  because  it  is  too  porous.  By  scratching 
the  face  of  unbroken  concrete  with  a  dull  instrument, 
one  may  sometimes  judge  of  proportions  used,  and,  in 
its  early  stage,  can  also  judge  somewhat  as  to  the  rate 
of  hardening.  A  pocket  glass  in  the  held,  and  a  micro- 
scope in  the  laboratory,  help  materially  in  determin- 
ing the  density,  and  approximately  the  ratio  of  cenienl 
and  fine  aggregate  to  the  coarse  aggregates.  The 
naked  eye  is  all  that  is  needed  to  observe  concrete 
spoiled  b}^  sweepings  of  sawdust,  shavings,  or  blocks, 
or  by  waste  carelessly  dropped  into  a  form.  Eack  of 
protection  to  fresh  concrete  from  the  sun  or  unusual 
heat,  may  be  rioted  by  a  "dried-out"  and  rapidly 
dusting  surface;  and  from  frost,  by  a  flaked  and  seal}' 
surface. 

Influence  of  External  Forces 

When  concrete  has  apparently  been  good  for  a 
considerable  period,  and  has  then  begun  to  disinte- 
grate, the  reason  for  the  failure  must  be  sought  in  the 
character  of  disintegration,  whether  it  may  be  due  to 
changes  in  the  elements  or  forces  that  have  entered 
into  it.  If  due  to  an  internal  influence  alone,  the  fact 
will  be  noticed  b}^  the  granular  breaking  up  of  the 
concrete.  If  due  to  an  external  force,  such  forces  as 
sea-water,  alkali  salts,  or  electrolysis  will  be  under  the 
influence  of  any  of  them.  For  man}'  years,  all  the 
failures  of  concrete  were  considered  as  being  due  to 
the  formation  of  certain  chemical  reactions;  but,  as  ii 
is  commonly  acknowledged  at  present  that  an  imper- 
meable concrete  will  stand  in  sca-water  as  well  as  else- 
where, although  subjected  frequently  to  more  severe 
actions  than  other  concrete,  its  failures  are  due  fre- 
(juently  to  the  same  causes  as  those  of  other  concrete, 
and  therefore  the  same  examinations  should  give  the 
same  results.  Similarly,  since  electrolysis  is  consider- 
ed as  a  cause  for  the  breaking-down  of  concrete,  the 
liabilitv  of  concrete  being  affected  by  its  influence  will 
(lei)en(i  upon  whether  the  concrete  conies  under  liie 
influence  of  an  electric  current.    If  it  does,  then  its  ir.- 
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(liicnce  needs  to  be  examined-  If  it  does  not,  then  tiic 
examination  shonld  also  fcdlow  tiie  nsnal  method. 

Tlie  valne  of  laboratory  tests  and  analyses  shonld 
licit  be  overlooked.  While,  perhaps,  not  givint;-  as  de- 
linite  information  as  a  field  inspection,  they  shonld  be 
nsed  to  the  fnllest  extent  to  hel])  estal)lish  the  strength 
or  weakness  of  a  reasonable  theory  for  the  canse  of 
failure.  Where  time  will  permit,  laboratory  tests  oi 
concrete  made  of  the  aggregates  under  as  nearly  as 
possible  the  same  conditions,  will  gi\-e  results  that 
shonlrl  aid  in  determining  the  faidt  in  the  original. 
Test  s])eciniens  so  made  and  treated  shonld  give  prac- 


tically the  same  results,  and,  when  comj)arcd  with  test 
s|)ecimens  made  under  ideal  conditions  or  with  stand- 
ard materials,  shonld  give  the  investigator  the  reas.jns 
foi-  the  failure.  All  means  possible  should  l)e  used  by 
an  investigator  in  making  his  examination;  and  hi.-, 
conclusions  must  be  drawn  only  after  he  has  con- 
sidered the  failure  from  every  probable  cause  with 
reason  and  fairness.  The  object  of  the  exaniinati(»n  is 
either  to  i)lace  responsibility  or  to  guard  against  fail- 
ures, and  right  conclusions  are  tlie  only  ones  that 
should  be  drawn  if  justice  to  either  object  is  to  be 
given. 


Detecting  Underground  Leaks 

Methods  Employed  by  Numerous  Cities: — Isolating  Distribution  System 
Districts  -By  Sound  at  Valves,  Services  and  Hydrants    Other  Methods 


UX'DOLMITI'.DLV  most,  if  not  all,  water-works 
distribiUiou  systems  contain  leaks  of  greater 
or  less  inii)ortance,  by  which  amounts  equal- 
ling in  some  cases  thirty  to  fifty  per  cent,  of 
the  t(.tal  amount  entering  the  mains  escapes  under- 
ground. Various  methods  are  employed  in  different 
cities  for  discovering  the  existence  of  such  leaks  and 
for  locating  them.  Descriptions  of  such  methods  by 
several  score  of  superintendents  were  secured  recently 
by  The  Municipal  Journal,  and  a  summary  of  their 
replies  is  contained  in  the  following  paragraphs. 

It  is  believed  by  some  of  those  reporting  that  leaks 
(some  claim  all  leaks)  make  themselves  apparent  on 
the  surface,  because  of  the  sandy  soil  (  the  streets  being 
uni^aved).  In  other  cities  it  is  claimed  that  leaks  show 
on  the  surface  because  the  soil  is  clay.  Still  others 
state  their  confidence  that  leaks  show  on  the  surface, 
but  do  not  state  the  kind  of  soil.  The  "pressure  in  the 
mains  is  high  and  drives  the  leakage  to  the  surface"  in 
two  cities.  In  one  town  "Underground  leaks  show  up- 
on the  surface  unless  the  water  finds  its  way  to  the 
sewer,  in  which  case  it  probalily  is  not  discox  ered.  As 
the  per  capita  daily  consumption  is  less  than  50  gal- 
lons, this  would  seem  to  indicate  that  very  little  is  lost 
in  this  way." 

Wdiere  the  distrilnition  system  is  examined  for 
leaks,  ])erhaps  the  most  common  method  is  to  isolate 
one  small  district  after  another  by  closing  valves  on  all 
lines  leading  to  it  (this  being  done  soon  after  mid- 
night or  whenever  the  large  majority  of  the  citizens 
retire)  and  determining-  whether  any  water  would  leave 
this  district  if  water  were  admitted  to  it,  by  opening 
a  valve  slightly  and  listening  for  the  "singing"  of  water 
entering  through  it;  by  installing  a  small  i)ii)e  (say  1- 
inch)  connection  around  one  of  the  closed  valves,  a 
meter  being  inserted  in  the  connection;  or  by  carry- 
ing a  fire  hose  from  a  hydrant  in  the  isolated  district 
to  one  outside  it  and  under  jjressure,  placing  a  meter 
on  this  hose  line  and  thus  feeding  the  isolated  district 
through  the  meter.  In  any  case  the  reliability  of  the 
test  de])ends  on  all  the  closed  valves  being  perfectly 
tight.  To  determine  this,  open  a  fire  hydrant  in  the 
district  before  all  the  valves  are  closed  and  let  it  iill 
11]).  .After  all  valves  are  closed,  open  the  hydrant  valve 
again;  if  the  water  flows  out  of  the  nozzle  (or  rises  in 
the  barrel),  some  of  the  valves  are  leaking — or  else 
water  is  flowing  back  from  some  of  the  house  plumbing 
into  the  mains,  but  the  latter  will  diminish  ra])idly  and 
linallv  cease,  while  the  leakage  would  remain  constant 


or  e\  en  increase  as  dirt  is  washed  <jut  of  the  valve  seat- 
It  is  possible  that  the  leaks  in  the  mains  would  con- 
tinue to  flow  and  balance  some  valve  leakage;  but  as 
the  open  hydrant  removes  all  pressure,  this  leakage 
probably  would  not  be  considerable.  In  addition  to 
this,  each  valve  should  be  tested  by  a  water  phone  of 
some  kind  for  leakage,  whether  the  other  methods  are 
used  or  not.  The  return  flow  from  houses  could  be 
prevented  by  closing  all  curb  cocks  before  making  the 
test,  these  cocks  themselves  having  all  been  previously 
tested  (on  the  previous  night,  preferably)  b}'  water 
phone. 

This  method  of  course  tells  only  whether  thei^  is  a 
leak  or  leaks  in  the  district;  its  exact  location  must  be 
determined  in  some  other  way;  by  subdividing  this 
into  smaller  districts,  if  there  are  valves  permitting  of 
this;  by  driving-  a  bar  to  contact  with  the  main  at  in- 
tervals and  listening  with  the  water  phone  and  looking 
for  the  ajipearance  of  water  when,  the  bar  is  with- 
drawn; by  examination  of  sewers  at  all  'manholes 
(though  flow  in  these  may  of  course  be  natural  ground 
water)  ;  or  even  by  digging  down  to  the  mains  at  the 
low  points  in  the  district  on  the  assumption  that  leak- 
age water  will  follow  the  mains  down  hill,  and  "fol- 
lowing u])"  any  flow  found  there. 

In  Talladega,  .-\la.,  no  systematic  test  for  leaks  is 
made,  but  when  there  is  reason  to  believe  that  water  is 
being-  lost  in  this  way  the  distribution  system  is  iso- 
lated by  sections  as  described.  .A  number  of  cities  use 
the  same  method,  listening  at  valves  for  leaks  or  de- 
termining- them  in  ways  not  stated  . 

Maynard,  Mass..  Buffalo,  N.Y.,  and  Lancaster.  Pa., 
use  the  methofl  of  connecting  Are  hydrants.  West 
Orange.  N.J..  and  Canisteo,  N-Y..  connect  around  a 
closed  \alve.  Boston,  Mass.,  uses  a  detector  meter, 
which  is  a  recording  meter  inserted  in  a  line  around 
a  closed  valve,  as  described.  The  same  method,  we 
understand,  is  used  in  Marietta,  Ga.,  wdiere  one  leak 
of  2,900  cubic  feet  in  24  hours  was  discovered,  and  sev- 
eral smaller  ones. 

Probably  a  nunfl^er  of  other  cities,  which  report 
using  some  variety  of  telephone  receiver  or  micro- 
phone for  detecting  the  noise  of  leaking,  combine  this 
with  the  isolated  district  method.  The  cities  give  the 
names  of  several  appliances  of  this  general  character, 
such  as  aquaphone,  sonoscope,  waterphone,  audiphone. 
etc. 

I*'x|)erience  in  se\eral  cities  has  ai)i)eared  to  indi- 
cate that  considerable  leakage  may  take  place  in  the 
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mains  w  ithout  l)eins'  detected  1)y  aquaphone  applied  at 
the  ser\-ice. 

In  Pasadena,  Cal.,  the  total  quantity  of  water  de- 
livered to  one  of  the  reservoirs  is  measured  and  is 
checked  against  the  total  quantity  of  water  consumed 
from  that  reservoir  as  indicated  by  consumers'  meters, 
and  this  shows  a  loss  of  16.4  per  cent,  of  the  part  of  the 
total  Consumption  delivered  hy  this  reservoir.  J-^art  of 
this,  li(  i\\  c\ cr,  is  used  in  tlusliint^"  the  mains,  ditches 
and  tire  hydrants  and  in  cxtinL^uishini^'  iires,  which 
amount  is  not  metered- 

In  Alt.  Canncl,  111.,  when  a  leak  is  suspected  along 
any  ]3articular  line,  an  opening  is  dug  down  to  the 
main.  Leakage  from  the  main  always  follows  the 
pipe  and  will  show  at  the  hole  and  its  direction  from 
this  opening  may  then  be  learned.  Under  a  railroad 
crossing"  is  always  a  bad  place  in  soft  earth  on  account 
of  the  vibration  from  trains. 

Muscatine,  la.,  makes  routine  examinations  and 
finds  about  one-third  of  the  consumption  wasted. 
I''rankfort,  Ky.,  examines  sewers  for  evidence  of  under- 
ground leakage.  In  Morgan  City,  La.,  pij^es  are  about 
2  feet  underground  and  leaks  are  detected  by  sound  or 
appearing  at  the  surface.  Winthrop,  Mass.,  accounts 
for  all  pumpage  except  21  per  cent.,  in  which  is  includ- 
ed water  used  for  flushing  sewers,  sprinkling"  streets, 
building  roads,  filling  skating  ponds  and  extinguish- 
ing fires;  the  leakage  is  estimated  therefore  at  about 
10  per  cent.  Brookline,  Mass-,  accounts  by  meters  for 
all  but  18  or  19  per  cent,  of  the  water  pumped.  Seda- 
lia.  Mo.,  examines  sewers  and  laterals  for  evidence  of 
leakage.  Kalispell,  Mont.,  uses  test-holes  over  the 
pipe  line.  Livingston,  Mont.,  tests  by  using  pressure 
gauge — has  found  no  leaks..  Jamestown,  N.Y.,  tests  for 
the  existence  of  leakage  by  shutting  down  pumps  and 
noting  drop  in  reservoir  at  night.  Oneida,  N.Y.,  uses 
needle  bar  for  mains — has  found  no  leaks  in  mains- 
Cincinnati,  Ohio,  considers  leakage,  if  any,  so  distri- 
buted that  cost  of  stopping  would  be  greater  than  value 
of  water  saved.  Duquesne  and  Ellwood  City,  Pa.,  use 
"an  electric  contrivance,"  but  believe  most  all  leaks  oi 
an\-  size  show  up  on  the  surface.  Jeannette,  Pa.,  has 
metei"  readers  listening  for  sound — leakage  usually 
found  in  ])oor  joint  on  lead  services  or  rusted  galvan- 
ized ser\  ice.  West  Xewton,  Pa.,  has  found  some  of  its 
biggest  leaks  b}-  inspecting  sewers  from  the  manholes. 
In  Clarksville,  Tenn.,  service  leaks  from  curb  in  are 
detected  bv  meter  (  which  is  located  at  curbj  or  inspec- 
tion. Pullman,  \\  :i>li.,  has  13,000  feet  of  wood  pipe 
and  tinds  numerous  leaks — has  replaced  24,000  feet  and 
'),'000  feet  of  steel  pijie  with  LJni\-ersal  cast  iron  pijie  in 
the  la^t  three  years.  - 

A  number  nf  cities  ha\-e  made,  or  periodically  make, 
]/il(. meter  tot'^.  The  cit\  of  W  innipcg  foimd  37  seri- 
ous leaks,  201  medium,  and  70  slight  leaks  in  ser\'ice 
pipes. 


A  i)aper  read  l)v  Mr.  M-  McLaren  before  the  Ameri- 
can Association  for  tlie  Advancement  of  Science  deals 
\»  ith  the  use  of  electricity  in  the  manufacture  of  I\)rt- 
land  cement.  The  author  says:  '"There  are  few  indus- 
tries in  which  the  ci.>i  ..f  imwer  represents  such  a  large 
percentage  '<i  the  total  c  .^t  ol  i)r.oduction  as  in  the 
nianufactiu-e  of  Portland  cement.  Any  means,  there- 
fore, which  may  be  employed  for  redu'-iug  the  aniount 
or  cost  "I  this  power  must  receive  most  carelut  con- 
sideration. A  -reat  deal  of  attention  is  i>eing  given  to 
the  dexelopmenl  of  more  efficient  methods  of  grind- 
ing, and  while  these  efforts  should  be  encom-agod,  tiie 
writer's  experience  indicates  that  the  amount  of  power 
required  to  produce  the  same  (|ualit\  of  cement  varies 


little  with  the  different  types  of  grinding  machines  in 
common  use,  when  given  equally  intelligent  supei- 
vision.  It  is  also  believed  that  in  no  way  can  the  cost 
of  production  be  more  materially  reduced  than  by  the 
cxtensi\'e  use  of  electric  drive." 


A  Compact  Screening  Plant 

A .SPECIALLY  compact  plant  for  screening" 
stone  and  gravel  is  made  with  telescoped  re- 
volving" screens,  so  that  three  screens  oc- 
cupy the  space  ordinarily  occupied  by  a 
single  screen,  while  less  shafting  and  a  smaller  struc- 
ture are  required.  The  screens  are  conical  and  are 
l)laced  in  opposite  directions,  all  being  connected  to 
lorm  one  structure  driven  from  one  shaft.  The  con- 
struction is  shown  in  the  acconi^:)anying"  drawing- 

'I  he  material  is  delivered  by  a  spout  to  the  interior 
of  the  smallest  or  inner  screen,  which  has  lK[-in-  holes, 
and  the  oversize  of  this  falls  out  from  the  end  into  a 
spout  or  conveyor  which  returns  it-  to  the  crusher. 
The  material  passing  through  this  first  screen  falls 
upon  a  conical  apron  attached  to  the  screen,  which  has 
■;4-in.  holes.  The  l}^-in.  material  passes  out  g.t  the 
large  end  of  this  screen  and  is  caught  by  a  chute  or 
conveyor.  The  finer  material  which  passes  through 
the  perforations  falls  into  a  conical  apron  and  is  de- 


A  stone  and  gravel  screening  and  washing  plant  with  telescoped  and 
concentric  screens. 

livered  to  the  upper  end  of  the  third  and  ou.ter  screen, 
which  has  /^-in.  holes. 

The  jii-in.  material  rolls  out  at  the  end  of  the 
screen,  while  the  fine  stuff"  which  passes  through  the 
perforations  falls  into  a  trough  or  sand  spout  and  goes 
to  a  settling  tank  or  hopper.  This  hopper  has  an  os- 
cillating movement,  causing  the  wet  sand  to  How  out 
into  another  spout  or  conveyor. — Engineering  News. 


The  method  cmplo}'ed  1)_\-  the  Niagara  h'alls  Lower 
Company  for  cooling  its  underground  cables  were  des- 
cribed in  a  paper  entitled  "Eft'ect  of  Moisture  in  the 
Earth  on  Temperature  of  Underground  Cables,"  bv 
Mr.  L.  ]L.  Inilay.  The  scheme  first  eniplcjyed  was  to 
circulate  water  through  one  of  the  vacant  ducts  ad- 
jacent to  the  occupied  ducts.  Later  porous  drain  tiles 
were  installed  parallel  to  and  above  the  cable  ducts  so 
that  water  flowing"  through  the  tile  could  percolate 
through  the  ground  surroimding  the  cable  and  finallv 
be  carried  away  through  agricidtural  tile  drains  beicxv 
the  ducts.  The  approximate  temperatiu-es  of  the  cables 
were  ascertained  by  inserting  resistance  thermometers 
in  ducts  adjacent  to  the  cables  which  were  supposed  to 
be  the  source  of  heat.  The  temperature  of  the  cable 
insulation  next  to  the  conductor  w-as  determined  from 
these  readings  by  referring  to  a  chart  based  on  a  for- 
mula given  b}'  Messrs.  .Atkinson  and  Eisher  in  a  ])ai)c;" 
presented  beftn-e  the  American  Institute  oi  Electrical 
Engineers  in  9913. 
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Care   and    Efficiency  in  Priming  Dynamite 


Increasing  the  Efficiency  and  Decreasing  the  Uncertainty  of 
the  Harmless  Looi<ing  but  Highly  Potential  Stick  of  Dynamite 


M 


ANY  think  that  tlic  priming;  of  a  dynaniite 
cartridge  is  of  very  Httle  importance — if  the 
dynamite  goes  off,  that  is  all  there  is  to  it. 
It  is  not  widely  known  that  the  success  or 
failure  of  a  i4ood  many  blasts  depends  on  the  position 
of  the  detonator — blasting  caj)  or  electric  blasting  cap 
— in  the  dynamite.  Not  only  the  amount  of  work  done 
depends  in  a  large  measure  on  the  priming,  but  also  the 
safety  of  the  loading  operation  is  afTected  in  many  in- 
stances by  the  positio*n  that  this  detonator  occupies, 
Many  accidents  have  occurred  and  many  men  have 
been  killed  in  loading  holes  with  a  primer  made  so 
that  the  detonator  became  jammed  or  wedged  in  tiie 
hole  and  exploded  when  the  l)laster  endeayored  to  force 
it  down. 


The  maximum  detonating  effect  of  a  blasting  cap 
or  electric  blasting  cap  is  out  from  the  closed  end.  If 
you  place  a  dozen  cartridges  of  dynamite,  end  to  end 
in  a  straight  line  on  the  groiuid.  and  fire  a  blasting  cap 
in  the  end  cartridge,  with  the  blasting  cap  pointing  to- 
wards all  the  other  cartridges  (  iMg.  6),  the  entire  line 
will  go  off,  but  if  you  put  this  primer  in  the  middle  of 
such  a  line  (Fig.  7),  some  of  the  cartridges  back  of  the 
detonator,  that  is,  those  away  from  which  the  deton- 
ator is  pointed,  will  often  fail  to  explode.  If  you  put 
the  primer  cartridge  at  the  end  of  such  a  line,  pointing 
it  away  from  the  line,  that  is,  pointing  it  towards  the 
open  air  (I'lg.  8),  generally  the  primer  only  will  ex- 
plode. This  does  not  always  hai)pen  in  a  bore  hole, 
because  there  the  explosive  wave  is  strongly  confined, 
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Fig.  1 


Fig.  2 


Fig.  2b 


The  l)oiuts  to  be  Ixirne  ui  uiuhI  ni  luaking  a  primer 
arc  the  following : 

The  detonatt)r — and  Ijy  detonator  is  meant  cither  a 
blasting  cap  or  electric  blasting  cap — must  be  in  snch 
a  position  that  it  caunni  become  jammed  in  tlie  l)oi-e 
hole,  as  in  Fig.  1. 

The  detonator  must  be  in  such  a  ])i)siti(in  that  it 
will  not  be  struck  by  the  tamping  stick. 

The  detonator  must  be  fastened  to  the  cartridge  in 
such  a  wa}^  that  when  the  wires  or  fuse  are  lickl  in  one 
hand  by  the  blaster,  and  the  cartridge  seated  witk.  a 
tamping  stick  held  in  the  other  hand,  the  defoliator 
will  not  pull  out.  The  detonator  must  be  entirely  cni- 
l)ed(led  in  the  dynamite. 

'I"he  loaded  end  of  the  detonator,  or  the  closed  end, 
or  the  "business  end"  should  point  toward  the  bulk  ol 
the  charge  (I^ig.  2-A),  not  away  from  it  (iMg.  2-B). 
The  detonator  should  not  be  secured  by  metal  wires, 
etc. 

With  an  electric  blasting  ca]),  the  wires  should  not 
be  fastened  on  with  a  half  hitch,  as  in  Fig.  3,  for  al- 
though this  practice  is  very  common,  there  is  always 
a  chance  of  a  short  circuit  occurring,  especially  when 
high-voltage  power  currents  are  used  for  firing. 

With  blasting  cap  and  fuse,  the  fuse  must  not  come 
in  contact  with  the  dynamite,  except  for  about  a  half- 
inch  next  to  the  cap  (Fig.  4).  "Lacing"  fuse  through 
dynamite  causes  more  burned  charges  than  anything 
else  (Fig.  5). 
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Fig.  3 


Fig.  4 


Fig.  5 


I)Ut  this  shows  a  tendency  of  the  dynamite,  which  is  in 
the  opposite  direction  from  the  closed  or  "business 
end"  (if  the  detonator,  to  misfire.  Several  years  ago 
this  was  demonstrated  to  a  skeptical  individual  in  a 
(|uarry  shot,  where  there  were  27  holes,  each  hole  con- 
taining from  19  to  21  cartridges  of  dynamite;  13  of  the 
holes  having  the  detonator  in  the  next  to  the  last  cart- 
ridge and  pointing  downwards,  that  is,  toward  the  bulk 
of  the  charge;  the  rest  of  the  holes  having  the  detona- 
tor in  the  same  cartridge,  tliat  is,  the  next  to  the  last, 
but  reversed,  pointing  upwards.  These  holes  were  all 
tluiroughly  tamped  with  sand  and  hred  at  the  same 
lime.  While  all  the  dynamite  in  both  sides  exploded, 
where  the  detonator  pointed  downwards  the  rock  was 
])rt)ken  and  cleared  from  the  ledge  below  the  bottom 
of  the  holes;  where  the  detonator  was  pointed  u])- 
wards,  about  one-third  of  the  distance  from  the  bottom 
of  the  holes  upwards,  the  rock  was  broken  up.-but  left 
in  place.  This  showed  that  when  the  detonator  point- 
ed downwards,  the  full  power  of  the  dynamite  was 
realized  ;  where  the  detonator  pointed  away  from  the 
bulk  of  the  charge,  the  full  power  was  not  realized,  but 
a  great  deal  was  wasted. 

When  a  cartridge  of  40  ])er  cent,  straight  dynamite 
is  suspended  vertical!}'  in  the  air,  and  a  blasting  cap 
supported  at  right  angles  to  it,  and  pointing  directly 
at  it  (Fig.  9)  is  red,  the  dynamite  will  explode  at  a  dis- 
tance of  24  ins.  from  the  blasting  cap,  but  if  a  cartridge 
and  blasting  cap  are  hung  parallel  with  each  other, 
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that  is,  the  bhisting  cai)  pointing'  either  straight  up  or 
straight  down  and  parallel  to  the  dynamite  cartridge, 
so  that  it  does  not  shoot  directly  at  the  cartridge  (Fig. 
10),  the  dynamite  will  not  explode  until  it  is  brought 
to  a  distance  of  15  ins.  or  less.  When  the  blasting  cap 
is  horizontal  and  the  cartridge  of  dynamite  hung  ver- 
tically and  the  cap  supported  at  the  level  of  the  middle 
of  the  dynamite  cartridge  1)ut  |)iiinted  so  that  it  does 
not  point  directly  at  the  dynamite  but  a  little  to  one 
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Figs.  6.  7  and  8. 


side  (Fig.  11),  this  distance  where  an  explosion  occurs 
is  lessened  still  more.  When  the  cap  is  pointed  direct- 
ly away  from  the  dynamite  cartridge  (Fig.  12),  it  will 
not-  explode  the  dynamite  cartridge  every  time,  even 
when  within  4  ins.  of  it. 

The  ideal  primer  with  an  electric  blasting  cap 
would  be  one  where  the  detonator  lies  directly  in  the 
axis  of  the  cartridge  near  the  middle,  and  with  the 
wires  secured  to  the  cartridge,  in  such  a  way  that  they 
could  not  possibly  pull  out,  by  some  strong  non-con- 
ducting material  like  string.  By  using  a  curved  punch  - 
er (Fig.  13)  it  is  possible  to  get  an  electric  blasting"  ca]) 
almost  in  this  ideal  position,  wdiere  it  may  be  held  in 
place  securely  by  taking  a  half  hitch  with  a  piece  of 
string  around  the  wires,  carried  once  or  twice 
around  the  dynamite  cartridge  and  tied  tightly  with  a 
scpuire  knot  (Fig.  14j. 

Another  way  of  priming  with  an  electric,  blasting 
cap  without  using  string  is  to  punch  a  hole  through 
the  cartridge  about  2  ins.  from  the  end  and  lace  the 
electric  blasting  cap  through  this  and  insert  it  in  the 
side  of  the  cartridge. 

With  short  wires,  4  ft.  or  less,  the  ends  may  be 
passed  through  this  hole  after  the  cap  is  inserted  in 
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Fig.  12 


the  cartridge  (Fig.  15),  but  with  long  wires  it  is  apt  to 
cither  make  the  hole  so  large  that  it  does  not  make  a 
secure  fastening,  or  it  may  even  cut  the  cartridge  in 
two. 

\\  ith  l)la>ling  cap  and  fuse,  inserting  the  blasting 
cai)  in  the  side  of  the  cartridge  about  one-third  from 
the  top  and  tying  it  tightl}'  with  one  or  more  pieces  of 
string,  keeps  the  cap  away  from  the  tamping  stick,  and 
if  carefully  done  with  a  curved  ])uncher,  places  the  ca]) 
almost  in  tlie  axis  of  the  cartridge  (Fig.  16). 

The  orthodox  method  of  opening  up  the  paper  at 
the  top  of  the  cartridge,  punching  a  hole  in  the  dyna- 
mite, inserting  the  cap  and  fuse  into  that,  and  then  ty- 
ing the  paper  down  around  the  fuse  as  in  Fig.  17,  gets 
the  blasting  cap  in  a  good  position,  but  is  a  difificult 
operation  to  perform  on  account  of  the  tendency  of  the 


string  to  slip  off  the  paper  and  the  difficulty  of  getting 
the  string  tight  enough  to  prevent  the  fuse  from  pull- 
ing out.  It  also  is  liable  to  kink  the  fuse  abruptly  if 
the  primer  is  seated  firmly  with  the  tamping  stick. 

Dynamite,  when  strongly  confined  in  a  bore  hole, 
b'urns  very  rapidly  when  it  is  ignited,  and  on  this  ac- 
count the  lacing  of  the  fuse  through  the  dynamite  cart- 
ridge is  a  practice  which  is  strongly  condemned  by  ail 
explosive  manufacturers.  It  seems  strange  that  very 
much  of  the  dynamite  would  burn  before  the  cap  would 
explode,  but  the  fact  is,  dynamite  burns  very  much 
more  rapidly  when  confined  than  when  in  the  open,  and 
it  has  been  known  to  burn  up  entirely  in  a  bore  hole 
which  contained  a  perfectly  good  cap  without  any  of 
the  dynamite  exploding,  the  cap,  of  course,  exploding 
and  doing  no  work.  Burning  dynamite  makes  a  large 
quantity  of  exceedingly  poisonous  fumes,  and  a. num- 
ber of  fatal  accidents  have  occurred  from  dynamite 
burning  up  in  the  bore  holes  in  mines  and  tunnels,  due 
either  to  lacing  the  fuse  through  the  cartridges,  or 
from  other  causes,  such  as  matches,  sparks  or  burning- 
oil  dropping  into  the  charge  bore  holes.  These  fumes 
from  burning  dynamite  are  so  frightfully  poisonous 
that  no  chance  whatever  should  be  taken  of  a  charge 
catching  fire,  especially  when  it  is  so  easy  to  prevent 
it  by  taking  the  proper  care  in  preparing  the  primer. 

The  bane  of  blasters  in  mines  and  tunnels  is  the 
smoke  and  fumes  from  the  explosive,  and  while  no  ex- 
plosive has  yet  been  invented  which  does  not  give  off 


Fig.  13 


Fig.  14 


Fig.  15 


Fig. 16 


Fig. 17 


more  or  less  irritating  fumes,  the  quantit}'  of  fumes 
given  off  can  be  materially  decreased  by  insuring  com- 
plete detonation  of  the  charge  by  using  the  strongest 
obtainable  blasting  cap  or  electric  blasting  cap,  by  in- 
serting the  primer  in  either  the  last  or  next  to  the  last 
cartridge  in  the  hole,  and  placing  the  detonator  so  that 
the  "business  end"  points  towards  the  bottom  of  the 
hole.  It  is  advisable  to  place  one  cartridge  on  top  of 
the  primer  as  it  serves  to  cushion  the  primer  from  the 
tampering  stick  when  used  for  packing  the  tamping. 
The  stronger  the  confinement  and  the  larger  the  de- 
tonator, the  more  perfect  the  explosion  will  be,  and  the 
less  the  amount  of  noxious  fumes. 


Discussing  the  position  of  affairs  in  the  Canada  Cement 
Company,  the  General  Manager,  Mr.  F.  P.  Jones,  said  that 
the  recent  order  of  2,500,000  barrels  of  cement  received  from 
the  Dominion  Government  was  for  delivery  extending  over 
four  years.  In  addition  to  this,  the  company  had  orders 
for  tlie  Halifax  dock  improvements,  Quebec  dry  docks,  Mont- 
real harbor  elevator,  Winnipeg  waterworks  development  and 
Other  large  undertakings  running  into  a  total  of  4,000,000 
barrels,  including  the  order  already  mentioned.  These  were 
for  delivery  over  the  next  four  years,  and  being  the  equiva- 
lent of  1,000,000  a  year,  the  company  felt  that  it  had  a  good 
basis  for  operations. 
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Processes   Available   for   the   Treatment  of 

Industrial  Wastes 


rT[^  I  I  1''  problem  ijrcsentcd  in  tlic  liH-atnu  iit  of  in- 
I         (lustri.'U  wastes  is  rapidly  gaining-  in  inipdil- 
A       ancc,  bolli  to  mannfacturcrs  and  cities,  'i'iic 
sanitary  engineer  thus  finds  his  lield  rapidly 
widening-  in  this  direction,  and  a  stndy  of  the  treat- 
nient  processes  available  is  profitable  at  this  time. 

Industrial  wastes  containing  putrescible  matter 
create  a  nuisance  when  discharged  into  water  courses. 
Such  wastes  entering  sewers  also  add  to  the  load  on 
plants  treating-  domestic  sewage.  The  latter  ])ossibil- 
ity  must  now  be  kept  in  mind  in  designing  new  muni- 
cipal sewage  treatment  plants.  Industrial  wastes  may 
also  cause  de])osits  in  streams  or  an  oily  scum  on  the 
stream's  surface.  Some  such  wastes  give  a  bad  taste 
to  water  and  badly  taint  the  flesh  of  fish.  Thus  pet- 
niK  um  refinery  wastes  give  a  kerosene  taste  to  water 
and  gas  and  tar  works  wastes  taint  fish. 

Sometimes,  but  by  no  means  always,  the  treatment 
of  industrial  wastes  leads  to  the  recovery  of  valuable 
by-products  and  is  carried  on  at  a  profit.  Thus  fine 
screens  in  ])ul])  mills  save  nnich  hnil\-  di\ ided  i)ulp. 
In  general  il  is  luisafe  to  assume  that  a  direct  profit 
can  be  made  in  the  treatment  of  industrial  wastes. 
However,  an  indirect  return  is  received  b}-  removing 
the  cause,  and  sid)sequent  cost,  of  litigation. 

In  some  small  plaiits  the  facilities  of  the  large  plant 
for  making  l)y-])roducts  are  lacking.  However,  care- 
ful inspection  l)y  an  outside  engineer  will  fi-equently 
show  leaks  which  can  be  stopi^'d  at  small  expense 
with  comparative  profit  to  the  manufacturer.  In  the 
tanning  industry  pieces  of  skin  and  even  wlmle  hides 
have  been  kjst  to  the  sewer  by  lack  of  proper  lloor 
screens  and  catchbasins.  In  one  wool  scouring 
so  much  wool  went  down  the  sewer  that  the  owners 
refused  their  operating  engineer  the  privilege  of  keep 
ing  the  catchbasin  clean  for  the  wool  recovered. 

In  the  location  of  new  plants  a  manufacturer 
should  bear  carefully  in  mind  the  almost  certain  prob- 
ability of  regulation  of  the  discharge  of  waste.  Hence 
it  would  seem  wise  to  locate  plants  producing  large 
amounts  of  waste  difficult  of  treatment  on  the  largest 
bodies  of  running  water  available.  I'nfortunatt'lv,  in 
many  cases  this  is  not  dcMie,  and  a  ])lant  is  built  on 
a  stream  which  furnishes  hardh'  emmgh  water  for  an 
aderpiate  Avater  supply,  and  then  a  nuisance  results. 

CLASSIFICATION  Oh  WASTES 
I'nini  the  ])hysical  and  chemical  standpoint  the  \-ari- 
oils  wastes  can  be  classified  as  follows: 

1.  Wastes  carrying  sediment  or  susi)en(led  matter, 
(a)  Heavy  mineral  matter,  such  as  marble  dust,  ashes, 
etc:,  usually  inert,  (b)  l^Ieav}-  matter,  such  as  tlie 
product  of  chemical  reaction,  as  tarry  wastes  from 
gas  works,  residues  from  ammonia  works,  etc.  (c) 
Heavy  organic  matter — which  may  be  highl}'  putres- 
cible, or  comparatively  inert. 

2.  Wastes  carrying  little  or  no  sediment,    (a)  Con- 
taining- soluble  organic  matter,  which  may  be  liighly 
putrescible.    (b)  Containing  chemicals.     1.  Eager  to. 
absorb  oxygen.    2.  Inhibiting  bacterial  action. 

3.  Wastes  carrying  both  suspended  and  soluble 
matter. 

4.  Wastes  carrying  floating  materials,  (a)  Vola- 
tile and  inflammable,  as,  for  instance,  gasoline  or  kero- 
sene,   (b)  l'"ats  and  oils,    (c)  Light  organic  matter. 


(dj  Light  matter  the  pr<Kluct  of  chemical  reaction,  as 
floating  material  from  gas  wastes,  etc. 

These  classifications  are  of  service  to  indicate 
simply  the  general  types  of  material  which  may  l)c 
present.  The  wastes  to  be  handled  \ary  considerably 
with  the  industry,  and  even  among  plants  of  the  same 
industry,  according  to  the  processes  used  and  the  ma- 
terial produced.  The  jirevalent  waste  differs  in  the 
various  States.  In  Indiana,  for  instance,  stravvboard 
wastes  are  very  comnuju,  whereas  in  C)hio  creamer}' 
and  wire  mill  wastes  occur,  in  Maine  the  pulj)  and  sul- 
phite waste,  and  in  Illinois  the  wastes  from  the  ])ack- 
ing  houses,  tanneries,  starch  works  and  distilleries  are 
most  common.  At  times  canneries  give  trouble.  These 
are  usually  found  near  the  agricultural  districts. 

PROCEDURE  IN  TAKING  UP  A  PROBLEM 
In  studying  an  industry  from  the  standpoint  of 
treatment  of  the  w'as-te,  the  first  essential  is  to  learii  the 
j)rocesses  carried  on  and  the  i)robable  sources  and 
amounts  of  waste.  Seldom  does  the  manufacturer 
know  just  how  much  sewage  he  is  discharging^.  A 
thorough  inspection  of  the  plant  in  all  its  details  is 
of  value,  for  frequently  the  study  of  the  inside  work- 
ings reveals  many  points  at  which  waste  can  be  re- 
duced w\th  comparatively  small  expenditure  of  ma- 
terial and  labor.  No  general  method  of  procedure 
can  be  stated,  as  each  plant  is  usually  a  law-  unto  it- 
self. At  times  separation  of  the  wastes  may  be  de- 
sirable, wdiereas  in  other  cases,  as  for  instance  in  tan- 
nery work,  the  effluent  from  one  part  of  the  plant  con- 
tains chemicals  that  may  be  of  material  value  in  pre- 
cipitating material  held  in  suspension  in  the  effluent 
from  another  part  of  the  plant.  Under  those  condi- 
tions mixing  of  the  wastes  is  of  service.  Rain  and  sur- 
face water  drains  generally  should  be  kept  out  of  the 
sewer  systems  receiving  waste,  in  order  to  avoid  at 
times  of  rain  serious  overloading  and  scouring  oni  of 
the  material  which  should  be  retained. 

TREATMENT  METHODS  AVAILABLE 
l^he  methods  of  treatment  available  are  somewhat 
more  varied  than  for  domestic 'sewage,  although  for 
the  most  part  the  same  general  ])rinciples  apply.  The 
tlifficulty  is,  of  course,  to  find  the  proper  constants 
and  loading  which  can  be  used  to  produce  results. 
()wing  to  the  diversity  of  practice  in  many  plants,  the 
sure  way  is  to  try  out  what  can  be  done  with  the  in- 
dividual case  in  question. 

Dilution. — With  w^astes  containing  no  sus|)ended 
matter,  ample  dilution  frequently  suffices.  Sometimes 
this  dilution  can  be  furnished  artificially  from  stor- 
age reservoirs.  Again,  it  is  available  in  large  streams, 
such  as  the  Mississippi  or  other  rivers  with  sufficient 
flow.  Where  the  dilution  is  not  adequate,  and  veloci- 
ties are  low,  the  suspended  matter  in  wastes  contain- 
ing such  nuist  be  reduced  in  order  to  avoid  deposits 
in  the  stream.  Screening  and  sedimentation  are  avail- 
able for  this  purpose. 

Screening. — Screening  seems  eminently  suitable 
for  the  coarser  wastes,  such  as  come  from  the  stock- 
yards, slaughter-houses,  beet  sugar  works,  pulp  mills, 
etc.,  -vxdiere  material  slow  to  digest  can  be  readily  re- 
moved by  a  fine  mesh  screen.  The  disposal  of  the 
screenings  when  ])utrescible  may,  however,  be  com- 
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l)licatc(l  with  the  problem  of  avoiding-  nuisance.  Some- 
times the  material  can  be  dried  and  Inirnt.  Occasion- 
alh'  it  can  be  turned  back  into  the  processes.  Directly 
coni])arati\-c  results  available  in  the  packing-  industry 
would  indicate  that  considerable  material  is  left  over 
after  Inn'  screening,  which  can  be  removed  by  settling. 
]  lo\\  e\  er,  the  screening  removes  much  which  is  slow 
to  settle  and  is  a  source  of  scum  in  sedimentation 
tanks. 

Settling. — Settling  should  remove  practically  all 
the  settling  suspended  matter,  the  actual  per  cent,  de- 
pending on  the  waste,  the  period  of  settling,  the  type 
of  tank  and  the  velocities  used.  A  doubledeck  tank  is 
freciucntlv  most  suitable  where  much  scum-producing 
material  is  present.  In  extreme  cases,  fine  screening 
has  been  proposed  as  a  preliminary  treatment  to  re- 
duce'the  scum-forming  material.  With  comparatively 
inert  material,  the  Dortmund  type  of  tank  with  slop- 
ing bottom  may  prove  successful  if  properly  and  fre- 
c[uently  cleaned.  On  tannery  waste,  particularly  from 
the  limes,  hea\'y  material  is  present  which  will  cpiick- 
ly  settle.  In  wool  puUeries  or  wool  scouring  shops 
much  heavy  grit  is  produced  wdiich  also  drops  quick- 
ly. For  such  gritty  waste  a  grit  chamber  design  readi- 
ly cleanable  is  desirable.  Unfortunately,  man}^  of  the, 
tanks  now  in  operation  in  tanneries  ancl  elsewhere  are 
expensive  to  clean,  as  the  entire  work  has  to  be  done 
bv  hand  on  days  when  the  plant  is  shut  down. 

Chemical  Precipitation. — Chemical  ])recipitation 
ma_\-  materially  increase  the  removal  of  suspended  mat- 
ter by  settling,  and  in  some  rare  cases  may  be  pro- 
duced by  the  combination  of  chemicals  already  in  solu- 
tion in  wastes  from  the  various  processes  in  the  plant, 
particularl}'  in  tanneries. 

Septic  Tanks. — Septic  tanks  were  once  widely  used 
in  the  past,  and  are  used  occasionally  today,  despite 
their  limitations,  on  creamery,  canning  and  tannery 
wastes  where  organic  matter  slow  to  decompose  needs 
breaking  down.  As  a  rule,  however,  the  septic  tank 
is  not  regarded  favorably  on  account  of  liability  of 
nuisance  and  the  larger  storage  required  to  hold  liquid 
for  man}'  days. 

Filtration. — Very  frequently  fiu'thcr  treatment  is 
rec[uired  to  produce  an  effluent  needing  but  slight  if 
any  dilution.  In  Massachusetts  intermittent  sand  filters 
have  been  used  freely  in  experimental  work,  as  well 
as  in  actual  practice,  l)ut  of  late  sprinkling  fdters  have 
been  found  helpful,  particularly  as  a  prelirninar}/-  to 
intermittent  sand  filtration,  in  connection  with  tan- 
ner}' or  other  wastes  high  in  organic  matter,  thereby 
permitting  mucli  higher  rates  of  application  to  the 
sand  fdters.  In  Chicago,  on  the  mixed  waste  from 
Packingtown,  a  sjM'inkling  filter  has  proved  adaptable 
in  handling  mixed  stock-yards  and  domestic  sewage 
thoroughly  settled.  Owing  to  the  ])OSsibility  of  de- 
jjosits  of  grease  in  such  a  filter,  its  history  is  being 
watched  over  several  years. 

Evaporation. — Occasionally  a  Avaste  is  so  difficult 
to  hanclle  and  contains  so  much  material  in  solutie)n 
thai  evaporation  appears  to  be  the  only  remedy.  Al- 
though the  economy  of  evaporation  is  markedly  in- 
creased by  the  use  of  several  effects,  the  ])rocess  is  ex- 
pensive, particularly  for  dilute  wastes.  It  has,  how- 
ever, proved  practicable  in  the  packing  industry  for 
evaporating  "tank"  water  from  the  rendering  tanks 
which  contains  matter  of  \'alue  as  a  fertilizer,  and  has 
also  been  ap])lie(l  in  evajjorating  distillery  wastes,  as 
well  as  in  recovering  chemicals  from  industrial  ()ro- 
cesses  where  they  can  be  used  over  again  to  advantage 
and  profit. 


SLUDGE 

Amount. — As  in  the  treatment  of  domestic  sewage, 
a  sludge  problem  soon  arises,  for  the  quantity  of  sludge 
found  in  industrial  waste  is  frequently  much  greater 
than  in  domestic  sewage.  The  amount  varies  widel}^. 
In  the  mixed  waste  tested  at  the  Centre  Avenue  test- 
ing station  of  the  Sanitary  District  of  Chicago  the 
amount  of  sludge  in  an  Emscher  tank  was  approxi- 
mately 10  cu.  yds.  per  million  gals.,  as  compared  with 
about  1  cu.  yd.  found  at  the  39th  Street  station  on  do- 
mestic sewage.  In  the  tannery  tanks  with  plain  sedi- 
mentation from  10  to  100  cu.  yds.  per  million  gals,  are 
found.  However,  in  the  tannery  industry  the  flows  are 
not  usually  great,  so  that  the  total  volume  of  shidge 
produced  in  a  day  is  not  quite  so  appalling  as  the  fig- 
ures might  indicate,  although  large  enough. 

Treatment. — The  treatment  of  the  sludge  depends 
largely  on  the  waste  itself.  Where  there  is  a  large 
mass  of  material  to  be  disposed  of  with  little  value 
except  for  filling,  the  expense  is  for  transportation  to 
the  nearest  dump.  Frec[uently  with  proper  treatment 
on  organic  wastes,  a  c[uick  drying  sludge  may  be  pro- 
duced, as  for  instance  by  the  use  of  the  double-deck 
type  of  tank  on  the  mixed  packing-house  waste.  Such 
sludge  may  contain  some  nitrogen,  but  is  not  com- 
monly regarded  at  present  as  a  valuable  material. 
Sludge  pressing  ma}^  reduce  the  water  content.  Un- 
der certain  conditions  the  sludge  itself  may  prove  of 
value  for  the  recovery  of  fat,  and  once  the  fat  is  ex- 
tracted, the  dried  sludge  may  serve  as  a  filler  for  fer- 
tilizer. The  basic  value  as  a  fertilizer  from  the  labor- 
atory standpoint  may  be  doubtful  on  account  of  what 
the  chemists  call  the^  difficulty  of  the  assimilation  of 
the  nitrogen  by  the  soil.  A  sixre  test  is  the  actual  trial 
of  the  sludge  in  the  field. 

OXYGEN  DEMAND 
In  testing  the  strength  of  industrial  waste  the  sani- 
tary engineer  is  primarily  interested  in  the  oxygen  de- 
mand, particularly  where  the  stream  flow  available  is- 
limited.  This  can  best  be  determined  by  the  use  of 
a  dilution  test  or  th.e  nitrate  test  devised  by  Dr.  Led- 
erer.  The  comparison  of  strength  of  sewage  by  this 
method  is  of  value,  and  is  impressive  even  to  the  lay- 
man. In  the  Sanitary  District  the  domestic  sewage 
at  'SQth  Street  has  been  found  to  have  a  bio-chemical 
oxygen  demand  averaging  100  to  125  p. p.m.,  wdth  a 
consumption  of  approximately  25  to  30  per  cent,  in 
the  first  twenty-four  hours  at  20  deg.  C.  The  mixed 
stock-yards  and  packing-house  wastes  average  900  to 
1,300  p. p.m.,  with  a  consumption  of  about  20  per  cent, 
in  the  first  twenty-four  hours.  Tannery  wastes  vary 
considerably,  ranging  from  400  to  1,000  p. p.m.,  with 
consumption  averaging  around  7  per  cent,  in  the  first 
twenty-four  hours.  The  consumption  in  the  first 
twenty-four  hours  at  20  deg.  C.  has  a  difect  bearing 
on  the  condition  to  be  met  in  a  stream  if  twenty-four 
hours  is  the  interval  of  time  to  the  critical  point.  Other 
time  periods  may  be  taken  for  study,  if  desired,  to  meet 
local  conditions. 

DESIGN  OF  WORKS 
In  the'  design  of  w'orks  to  h.andle  industrial  waste, 
the  manufacturer  is  usually  anxious  to  cut  the  cost  of 
installation  to  a  minimum,  and  consequently  the  most 
carefid  designing  is  required.  \\'here  a  plant  is  lo- 
cated in  a  city  in  the  midst  of  a  built-up  region,  lack 
of  space  is  a  great  handicap.  Although  willing  to 
employ  legal  talent,  the  manufacturer  is  frequently 
averse  to  engaging  competent  engineering  advice. 
Consequently  it  sometimes  happens  that  more  funds 
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arc  frittered  away  in  ill-considered  experiments  than 
would  produce  a  practical  working  plant  for  service, 
and  this  phase  is  occasionally  complicated  by  the  eager 
salesman  who  urges  devices  which  from  their  very 
principle  could  be  ruled  out  as  impractical  or  insuffi- 
cient from  the  start. 

Inside  any  industrial  |)lant,  self  cleansing  sewers 
are  a  necessity,  with  plenty  of  man-holes  for  ready 
inspection.  In  the  tanning  industry  provision  should 
be  made  on  the  floors  at  all  inlets  to  the  sewers  to  hold 
back  large  pieces  of  material,  such  as  skin  and  the  like, 
by  suitable  screens  of  perforated  plates  set  in  the  floor 
over  the  outlet  drains.  Some  of  the  most  up-to-date 
factories  are  equipped  with  catchbasins  under  every 
inlet.  The  exact  efficiency  of  this  is,  however,  un- 
known. On  lines  of  sewer  the  use  of  fine  screens  may 
be  desirable  to  separate  out  material  that  is  hard  lo 
handle  and  material  which  might  interfere  with  the 
proper  working  of  pumps  or  other  machinery. 

Settling  tanks  should  be  designed  for  ready  cleans- 
ing, as  hand  cleaning  is  expensive,  although  still  prac- 
tised in  most  tanneries.  The  experience  in  the  Chicago 
District  would  indicate  that  a  tank  with  bottom  slopes 
over  45  deg.  and  near  30  deg.  from  the  vertical  will 
feed  the  sludge  to  the  centre  of  the  tank.  However, 
the  sludge  may  become  so  caked,  if  cleaning  is  infre- 
(picnt,  as  to  be  difficult  to  pump.  Compressed  air, 
water  or  steam  introduced  at  the  bottom  of  the  tank 
just  before  pumping  will  break  up  the  sludge  and  ren- 
der it  easily  handled.  Wool,  leather  strips  or  other 
foreign  material  which  will  tend  to  clog  a  small  cen- 
trifugal should  be  screened  out.  Ample  sludge  dry- 
ing beds  and  sludge  storage  should  be  provided. 

Skimming  basins  are  also  useful  to  hold  back 
grease,  or  light  oils.  Grease  may  occur  either  in  a 
form  which  tends  to  float,  or  to  be  held  in  suspension 
or  to  sink.  In  hot  liciuids,  basins  or  large  surface  area 
are  used.  These  are  the  reverse  of  settling  basins,  in 
that  scum  retaining  baffles  are  provided  with  scant 
sludge  retaining  features.  Among  these  are  found  the 
skimming  basins  built  to  catch  oils  from  the  locomo- 
tive shops  or  roundhouses,  as  well,  as  to  catch  tar  and 
refuse  escaping  through  the  sewers  from  gas  works, 
and  works  for  the  utilization  of  tar  and  gas  works 
waste.  In  many  cities  there  are  now  municipal  re- 
quirements in  force  which  require  traps  to  retain  gaso- 
line and  oils  escaping  from  garages.  In  Chicago  a 
triple  basin  is  used  suitably  tra])])ed  and  l)afncd  for 
this  purpose. 

The  sanitary  engineer  today  realizes  that  sewage 
can  be  treated  either  by  aerobic  or  anaerobic  methods 
to  arrive  eventually  at  the  same  stage,  the  breaking 
down  and  transformation  of  putrescible  organic  mat- 
ter. The  anaerobic  methods  attack  organic  matter 
vigorously,  but  are  difficult  to  control  and  liable  to 
produce  serious  nuisance.  Consequently,  the  sanitary 
engineer  has  endeavored  in  the  treatment  of  domestic 
sewage  to  keep  the  sewage  as  fresh  as  possible 
throughout  the  sewers  and  treatment.  In  tlie  height 
of  the  septic  tank  vngne  the  anaerobic  decomposition 
applied  too  generously  disgusted  many  manufacturers 
and  proved  to  their  minds  at  least,  from  the  foul 
li(|uids  and  odors  produced,  that  their  wastes  were  in- 
capable of  any  treatment.  However,  other  methods 
available  today  of  screening,  settling  and  aerobic 
treatment  should  be  tried  before  final  opinion  is  pro- 
nounced. It  is  rather  curious  that  the  septic  tank 
should  have  been  discovered  in  luigland  and  there 
patented,  when  for  years  the  Chicago  River  and  Bnh- 
bly  Creek  had  been  operating  as  a  septic  tank,  prob- 


ably the  largest  in  the  world,  yet  censured  l)y  all  who 
passed  by.  Consequently,  with  Bubbly  Creek  as  an 
example,  it  is  now  difficult  to  see  why  the  same  meth- 
od was  followed  in  the  hope  of  securing  results  free 
from  nuisance,  in  any  sewage  treatment,  either  in- 
dustrial or  domestic,  the  greatest  possible  freedom 
from  odors  is  desirable,  as  well  as  absence  of  ill-smell- 
ing lic|uids.  Hence  the  suspended  matter  should  be 
removed  as  quickly  as  possible.  There  may,  however, 
be  some  wastes  in  which  the  use  of  septic  processes 
is  still  of  service. 

In  a])prc;aching  the  manufacturer  it  is  unwise  to 
arouse  any  false  hopes  as  to  the  possibility  of  recover- 
ing values  from  the  wastes.  As  a  rule  the  manufac- 
turer feels  that  little  escapes  to  the  sewers  of  value  to 
him,  and  promptly  forgets  that  much  may  escape 
which  is  troublesome  to  the  sanitarian. 

\  hc  municii)ality  has  a  basic  interest  in  the  wastes 
discharged  l)y  industries,  even  though  the  domestic 
sewage  be  not  treated,  from  the  standpoint  of  sewer 
maintenance.  Conse(|uently,  in  most  cities  ordinances 
will  be  found  regulating  the  methods  of  entrance  to 
the  sewers,  and  prescribing  catchbasins  and  other  de- 
vices suitable  to  retain  settling  material  which  may 
cause  deposits.  Oil  is  also  undesiraf^le.  Gasoline  and 
other  volatile  fluids  should  rigorously  be  kept  out  of 
the  sewers.  The  intelligent  interpretation  of  these  or- 
dinances by  an  engineer  familiar  with  industrial  pro- 
cesses and  the  application  of  engineering  principles 
materially  helps  in  holding  back  a  great  deal  of  materi- 
al at  its  source,  and  by  so  doing  relieves  expensive 
maintenance  of  the  sewers.  Recently  in  another  city 
paunch  manure  from  packing-houses  completely  stop- 
ped a  24-in.  outfall  sewer  for  a  distance  of  120  ft.,  flood- 
ing the  adjoining  back  yards.  This  necessitated  the 
removal  and  rebuilding  of  the  sewer. 

SEPARATE  VS.  MIXED  TREATMENT 
The  question  of  treatment  and  whether  it  is  best 
to  treat  industrial  wastes  separately  or  mixed  with 
domestic  sewage  is  a  problem  which  must  be  solved 
for  each  case.  However,  the  princijile  seems  clear 
that  many  wastes  which  are  difficult  of  treatment  alone 
can  be  more  readily  handled  when  diluted  with  do- 
mestic sewage.  In  this  classification,  particularly,  are 
wastes  which  are  sterile  at  their  source  and  which  by 
dilution  with  domestic  sewage  are  thoroughly  seeded 
with  bacterial  life  required  for  self-purification.  Wastes 
slightly  acid  may  be  neutralized  by  the  alkalinity  of 
the  sewage  and  seeded  thereby.  The  problem  is  large- 
ly one  of  economy  and  expediency  for  each  locality. 
Occasionally  hints  can  be  gained'  b}'  comparison  of 
methods  employed  in  different  industries.  For  in- 
stance, in  the  mining  field  a  great  deal  has  been  ac- 
complished on  special  devices  for  the  classification  and 
concentration  of  fine  slimes  to  secure  economy  in  cost 
and  operation.  To  some  other  industries  these  same 
devices  may  be  applicable. 

The  foregoing  discussion  of  the  engineering  fea- 
tures of  industrial  waste  treatment  is  an  abstract  by 
Engineering  and  Contracting  (Chicago^  of  a  paper 
by  Mr.  Langdon  Pearse,  Division  Engineer,  in  charge 
of  the  sewage  disposal  investigation  for  the  Sanitary 
District  of  Chicago,  delivered  at  the  annual  meeting 
of  the  Indiana  Sanitary  and  Water  Supply  Association. 


The  St.  Lawrence  Brick  Company.  Limited,  have  re- 
moved their  offices  from  La  Pressc  Building,  to  71  St.  James 
Street,  Montreal. 
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Corrugated  Pipe  Used  Successfully  for 
Culverts 

CCJRRUGATED  pure-iron  pipe  has  solved  the 
problem  of  how  to  replace  failing  timber  cul- 
\  erts  under  high  embankments  on  the  West- 
ern Pacific  Railroad  without  disturbing  the 
The  cost  of  concrete  would  have  l)een  prohibitive, 
and  cast-iron  was  also  out  of  the  ciuestion  on  account 
of  the  difficulty  of  handling  of  heavy  lengths  inside  the 
old  culverts.  The  ability  of  corrugated  pipe  to  accom- 
modate itself  to  the  settling  of  emliankments  and  to 
dispense  with  absolutelv  rigid  foundations  was  an- 
other argument  in  favor  of  its  use. 

louring  the  construction  of  the  road  in  1907  a  con- 
siderable number  of  timber  culverts  had  been  built. 
The  timbers  were  of  12-in.  Douglas  fir.  The  side  tim- 
bers were  laid  on  top  of  each  other  and  drift  bolted 
together.  Floor  sills  were  laid  on  4^-ft.  centres.  The 
floor  planking  was  4  x  12  in.  Standard  sizes  in  these 
culverts  were,  314,  4j4  and  5^^  ft.  sc^uare. 

During  tlie  past  year  or  two  it  has  become  evident 
that  man>-,  if  not  all,  of  these  would  soon  require  re- 
jjlaccment  with  more  permanent  material.  As  many 
were  installed  under  very  deep  fills,  to  accomplish  this 
with  concrete  or  cast-iron  would  have  been  very  expen- 
sive. Corrugated  pure-iron  pipe  was  decided  upon  be- 
cause it  was  found  practicable  to  install  this  in  the 
nestable  form  inside  the  Avooden  culverts  and  tamp  the 
tilling  effectively  around  the  pipe.  This  method  show- 
ed a  great  saving  over  any  form  of  construction  which 
involved  completely  excavating  the  old  work,  and, 
from  the  behavior  of  the  first  installations  of  the  kind, 
seemed  likely  to  give  very  good  service. 

For  this  purpose  the  nestable  Armco  (American 
Ingot)  iron  culverts  come  in  semi-circular  sections  2 
ft.  in  length,  provided  with  a  special  connector  for 
drawing  half  sections  together,  which,  under  these  cir- 
cumstances, must  of  course  be  operated  from  the  inside 
of  the  pipe.  For  these  installations  the  fill  is  not  dis- 
turbed, but  the  floor  of  the  old  timber  culvert  is  re- 
mo\ed. 

Where  the  timber  culvert  has  been  crushed  by  the 
\\eight  of  fill,  tunnelling  becomes  necessary.  Little 
lagging  is  required,  2  x  8-in.  head  boards  and  4  x  4-in. 
uprights  being-  used  instead.  As  the  culvert  is  in- 
stalled, the  uprights  are  removed  and  the  head  boards 
allowed  to  remain  in  place.  The  2-ft.  sections  are  as- 
sembled inside  the  timber  culvert  and  the  backfilling 
and  tamj)ing  accomplished  as  each  section  is  put  in 
place.  This  is  considered  an  extremely  important  fea- 
ture of  the  installation,  and  the  practicability  of  thor- 
ough backfilling  and  tamping  in  this  way  was  the 
principal  reason  for  the  choice  of  this  form  of  culvert. 
The  minimimi  backfill  is  6  ins.  on  the  sides  and  12  ins. 
on  the  top. 

The  culverts  are  36,  48  and  60  ins.  in  diameter, 
these  being  installed  inside  the  timber  waterways  of 
square  dimensions,  6  ins.  greater  in  each  case.  The 
material  is  No.  10  gauge.  The  fills  vary  in  depth  from 
8  to  100  ft.  or  more. 

Careful  experiments  made  with  this  type  of  nest- 
able culvert  indicate  that  it  will  cany  approximately 
00  per  cent,  of  the  load  of  a  full-circle  continuous  rivet- 
ed corrugated  pipe  ;  and  the  experience  of  the  Western 
Pacific  is  that  in  the  sizes  and  gauge  mentioned  and 
with  due  care  in  installation  it  will  give  good  service 
under  rather  severe  conditions. 

With  the  timber  culvert  clcancfl  nut  in  advance, 
four  nu-n  will  lay  thi>  lurni  oi  nc-~tablf  pipe,  per  day. 
approximatelv  as  follows:  36-in.,  40  to  42  ft.  ;  48-in..  50 
its ;  60-in.,  30 'to  32  ft. 


Where  the  fills  are  not  more  than  8  ft.  deep  it  is 
found  economical  to  excavate  from  the  top  and  place 
full-circle,  continuous  riveted  Armco  corrugated  pipe. 
In  these  cases  the  top  and  floor  of  the  timber  culvert 
are  removed  but  the  side  walls  are  allowed  to  remain. 
The  pipe  is  installed  in  sections  from  8  to  12  ft.  in 
length.  The  diameters  employed  are  18,  24,  30,  ,36 
and  48  in.,  these  being  of  10-gauge  material.  The 
weight  of  these  sections  will  not  exceed  1,000  lbs., 
e\'en  in  the  largest  sizes.  The  sections  are  equipped 
with  a  convenient  lug  coupler  for  making  the  connec- 
tions. These  pipes  are  also  carefully  backfilled  and 
tamped,  this  important  part  of  the  work  being  easily 
accomplished  in  the  open  ditch. 

h^or  both  types  of  corrugated  culvert,  head  walls 
are  made  of  stone  laid  in  cement,  precautions  being- 
taken  to  prevent  water  getting  under  or  around  the 
sides  of  the  pipe. 

Approximately  8,000  ft.  of  this  corrugated  inpe 
have  been  used  since  October  1,  1914,  for  the  replace- 
ment of  these  timber  culverts.  All  of  these  installa- 
tions are  entirely  satisfactory. — ^Engineering  Record. 


Architectural  Acoustics 

IN  order  to  determine  the  acoustic  properties  of  a 
building  it  is  no  longer  necessary  to  wait  until 
the  auditorium  is  finished  and  then  endeavor  to 
ascertain  whether  it  is  good  or  ill,  says  Dr.  AVal- 
lace  C.  Sabine,  Dean  of  Graduate  School  of  Applied 
Science  of  Harvard  University,  in  an  article  which  ap- 
peared in  the  Journal  of  the  Franklin  Institute.  AA'diile 
the  factors  of  the  acoustic  problems  in  an  auditorium 
at  all  complicated,  are  themselves  complicated,  never- 
theless they  are  capable  of  exact  solution  or  at  least  of 
a  solution  as  accurate  as  are  the  architect's  plans  in 
actual  construction.  This  conclusion  is  given  as  the 
result  of  experiments  extending  over  a  period  of  ten 
years  and  begun  in  some  of  the  buildings  at  Harvard. 

The  question  of  reverberation  of  sound  was  first 
studied.  The  principal  point  there  is  the  absorption 
of  the  sound,  that  is,  its  transformation  into  another 
form  of  energy.  It  was  found  that  cushions  placed  in 
the  seats  materially  diminished  the  reverbation  and 
further  experiments  in  absorption  showed  that  the  au- 
dience itself  and  heavy  hangings  three  or  four  inches 
from  the  wall  were  the  best  absorbers  of  sound.  It 
was  discovered  that  wood  sheathing  was  a  better  ab- 
sorber than  plaster,  glass  or  brick- 
While  materials  are  the  principal  feature  in  rever- 
beration, faults  in  which  can  consequently  be  correct- 
ed with  comparative  ease  in  an  auditorium  already 
built,  the  shape  of  the  room  itself  is  the  best  factor  in 
interference — the  conflict  in  sound  waves  reflected 
from  projecting  surfaces,  which  sometimes  continue  a 
sound  unduly,  sometimes  make  an  echo  and  sometimes 
either  directly  conflict  or  directly  augment  each  other 
so  as  to  double  or  annihilate  a  sound.  Hence  the  so- 
called  "loud  regions"  or  "deaf  regions"  in  an  auditori- 
um. From  the  experiments,  experts  in  acoustics  can 
now  determine  l)y  an  inspection  of  the  plans  of  an  au- 
ditorium whether  or  not  it  will  be  possible  to  hear  well 
in  it,  and  if  not  just  what  should  be  done  to  improve 
it. 


Owing  to  the  increasing  cost  oi  timber  for  coach 
building,  the  possibility  of  constructing  passenger 
stock  of  steel  is  being  considered  by  the  authorities  of 
the  Union  of  South  Africa  railays,  and  the  chief  me- 
chanical engineer  has  been  authorized  to  order  two 
trains  of  steel  coaches  for  trial. 
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Gonstruction  Designed  to  Reduce  the 

Cost  of  Brick  Roads 


Bl\  IC  K  laid  on  a  very  thin  ix-inforccd  CDiu  rcte 
base  is  the  construction'  proposed  by  Profes- 
sor James  S.  Tucker^  Director  School  of  Civil 
h'.n^ineering,  University  of  Oklahoma,  to  re- 
duce the  cost  of  brick  road  construction.  The  full  dis- 
cussion of  his  plan  is  given  in  a  paper  presented  re- 
cently to  the  Iowa  State  Engineering  Society,  and  ab- 
stracted by  Engineering  and  Contracting. 

A  large  portion  of  the  ])aper  by  Prof.  Tucker  is  de- 
voted to  a  proof  of  the  fibrous  structure  of  paving 
brick,  and  to  a  discussion  of  the  advantages  of  plac- 
ing the  l)rick  in  pavement  so  that  wear  is  across  the 
fibre,  with  a  jjlca  for  a  soft  joint  filler  instead  of  grout 
filler.  The  ])a])er  then  presents  the  facts  and  reason- 
ing supimrting  the  proposed  new  construction,  and 
these  we  give  here  somewhat  condensed  from  the  or- 

Results  of  Tests 

Late  in  1912  there  were  made  in  the  engineering 
laboratories  at  the  University  of  Oklahoma  a  series 
of  tests  to  indicate  the  behavior  of  concrete  ]xivement 
foundations.  Concrete  slabs,  representing  a  section 
of  the  pavement  1  ft.  wide  of  various  thickness  when 
suitably  aged  were  placed  in  the  testing  machine  and 
supported  on  knife-edges  27  ins.  apart  and  the  load 
applied  directly  to  the  centre  of  the  slab.  The  aver- 
age centre  concentrated  load  borne  by  6-in.  ])lain  slabs 
at  twelve  days,  was  1,200  lbs.;  by  5-in.  ])lain  slabs 
at  eleven  days,  1,125  lbs.;  by  the  4-in.  |)lain,  at  ten 
days,  630  lbs.  A  2-in.  slab,  reinforced  with  wire  fenc- 
ing in  the  middle,  averaged  460  lbs.  at  ten  days  or 
four-fifths  as  much  as  the  4-in.  plain;  3-m.  slabs,  rein- 
forced near  the  bottom,  gave  1,180  lbs.  in  ten  days; 
or  the  same  as  the  5-in.  slab  and  nearly  as  much  as 
the  6-in.  l^^nu'-inch  slabs,  also  reinforcecl  near  the  bot- 
tom, gave  1,150  lbs.  in  ten  days.  One  4-in.  slab  with 
three  wires  at  age  of  27  months  gave  the  remarkable 
test  of  3,000  lbs. 

The  reinforcement  used  in  every  case  was  ordin- 
ary commercial  rectangular  mesh  hog-fencjng  of  gal- 
vanized wire,  costing  from  3  to  5  cents  ])er  square  yard 
in  jilace  in  the  street  foundation.  The  slabs  tested 
had  either  three  or  four  longitudinal  wires,  just  as  it 
ha])pened  to  come  from  the  toj)  or  bottom  of  the  fenc- 
ing. The  meshes  ranged  between  5  x  6'/)  and  3^2  x 
6^  inches.  The  top  of  the  fencing  had  wires  of  yx-in. 
diameter,  while  the  balance  were  9/16  in.  diameter, 
and  the  transverse  knotted  stay  wires  were  7/64-in. 
In  none  of  these  cases  did  the  wires  break  except  in 
the  27-month  test,  but  as  the  ends  of  the  strands  were 
not  even  turned  up,  or  hooked,  and  as  in  numerous 
specimens  the  wires  were  embedded  only  about  ■)4 
in.  from  the  bottom  of  the  slab,  they  frecjuently  pulled 
loose  and  slipped  as  the  upper  part  of  the  slab  crushed 
under  the  load.  The  concrete  was  of  the  most  ordinary 
sort,  made  in  a  hand  mixer,  pro])ortion  1:4:5,  with 
•)4~ii''-  limestone,  and  a  coarse  and  a  line  grade  of 
sand  in  equal  parts.  The  slabs  were  aged  in  an  open 
field  between  October  2<S  and  November  12,  for  the 
most  part. 

The  significance  of  these  tests  appears  when  we 
consider  the  cash  value  of  the  facts  learned.  Wherever 
there  is  need  for  a  6-in.  base,  one  3  inches  thick  with 


5  cents'  worth  of  reinforcement  will  do  e(pially  as  well. 
The  cash  saving  is  notable,  since  the  concrete  will  cost 
from  15  to  20  cents  per  square  yard  per  inch  (A  thick- 
ness. Hence  this  sim])le  use  of  hog-fencing  means 
from  40  to  55  cents  per  square  yard  of  pavement  actu- 
ally saved,  or  25  per  cent,  saving  on  a  pavement  cost- 
ing from  $1.60  to  $2.00.  This  is  a  saving  of  $1,000 
iq)on  ahout  2,000  sq,  yds.  of  pavement,  and  a  small 
job  (if  paving  usually  runs  to  several  times  this 
amount.  Nor  is  this  all.  Having  seen  that  we  can 
do  with  3  inches  of  ccjucrete  all  that  is  now  done  with 

6  inches,  the  next  obvious  question  is:  Is  a  ])avement 
base  of  even  that  strength  ever  needed? 

h  will  be  observed  that  the  loads  of  1,500  lbs.  ob- 
tained with  the  4-in.  slab  represent  a  wagon  wheel 
carrying  one-fourth  of  a  three-ton  load.  This  is  prob- 
ably about  twice  as  great  an  intensity  as  would  occur 
fnr  ,1  ten-ton  road  roller,  and  somewhat  greater  than 
under  a  large  traction  engine.  Note,  however,  that 
the  slab  tested  had  the  following  very  great  handicaps : 
first,  the  load  was  applied  at  the  centre  of  a  clear  un- 
su])ported  span  of  27  inches.  Second,  the  slab  was  dis- 
continuous in  both  directions,  and  hence  could  receive 
no  sup])(irl  from  adjacent  portions  of  the  concrete. 
Third,  this  discontinuity,  of  lack  of  anchorage,  was  of 
vital  importance  to  the  reinforcement,  since  only  in 
the  one  case  of  the  block  aged  27  months  did  the  wires 
break.  That  is,  the  capacity  of  the  wires  missed  de- 
velopment by'  from  50  to  80  per  cent. 

'i'lic  most  vital  variation  between  this  exi)eriment 
and  ])ractice,  however,  lies  in  the  unsupported  span 
tested.  We  certainly  need  not  assume  that  we  must 
design  to  meet  this  non-supported  condition  in  prac- 
tice. Nor  need  we  figure  safe  loads  without  taking 
into  account  the  supi)orting  power  of  the  sub-grade. 
I'.x  ery  engineering  text  on  foundations  suggests  that 
almost  any  dry  soil  can  be  safely  relied  u])on  to  carry 
two  tons  per  square  foot,  if  kept  free  of  excess 
moisture.  The  soil  will  be  very  bad  indeed  which  will 
not  carry  one  ton  per  scjuare  foot,  and  for  particu- 
larly good  ones  it  may  run  to  eight  or  ten  tons.  Tak- 
ing two  tons  as  a  reasonable  figure  for  soil  which  is 
to  have  a  tight  roof,  and  which  may  be  assumed  to 
have  received  the  attention  of  a  steam  roller,  this 
would  give  a  supporting  ca])acit_\-  of  about  30  lbs.  per 
s(|uare  inch,  running  up  to  si.x  (ir  eight  times  that 
with  the  better  soils. 

If  we  consider  a  3  x  8-in.  brick  as  receiving  a  wheel- 
load  of  1,500  lbs.,  and  as  resting  on  a  l-inch  sand 
cushion  carried  by  concrete  3  inches  thick,  then  tak- 
ing the  usual  assumed  divergence  of  load  lint^s  as  45 
(leg.,  this  wheel  load  is  distributed  over  170  sq.  ins. 
of  earth  surface,  giving  an  intensity  of  9  lbs.  per  square 
inch.  Since  we  are  counting  upon  a  30-lb.  soil  as  a 
minimum,  which  figure  already  includes  an  ample  fac- 
tor of  safety,  it  is  evident  that  the  soil  can  not  be  over- 
stressed,  even  though  we  consider  the  area-  of  con- 
crete loaded  as  a  separate  flagstone,  and  not  part  oi 
a  continuous  slab,  which  it  certainly  will  be. 

Without  assuming  that  our  foundation  has  any 
particular  tensile  strength,  therefore,  we  are  forced 
to  conclude  that  a  soil  area  of  50  sq.  ins.  would  carry 
the  1,500-lb.  wheel  load  with  perfect  safety,  while  in 
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fact  the  area  rcceixing-  tlie  load  is  c)\er  three  times 
as  great  as  this.  This,  it  is  thought,  will  serve  as  an 
ample  allowance  for  the  case  where  the  load  is  ap- 
plied t(i  the  joint  Ix'tween  two  bricks  where  there  is 
a  non-rigid  joint  iiller. 

We  thus  find  ourselves  to  have  reasoned  around 
to  our  starting  i)oint,  the  contention  of  MacAdam  that 
a  well-drained  and  compacted  road  surface  would  bear 
any  wheel  loads  that  could  be  put  upon  it.  We  see 
that  if  a  space  4  inches  long  under  our  12-in.  wide 
test-slal)  had  been  occupied  by  soil  of  the  supporting 
capacity  named,  instead  of  the  slab  having  a  clear  un- 
supported span,  then  there  would  ha\e  been  no  need 
of  reinforcement  in  it. 

Pursuing  the  logic  still  further,  it  appears  that  the 
thickness  of  the  slab  is  of  little  import,  since  it  is  the 
subgrade  which  must  really  and  eventually  carry  the 
load  in  any  case.  As  the  thinner  slabs  deflected  about 
■)4  ill-  without  falling,  it  is  seen  that  the  soil  area  called 
into  support  will  greatly  exceed  what  is  needed  to 
bear  any  load  coming  upon  the  pavement  surface. 

This  reasoning  indicates  that  a  2-in.  slal)  w'ith  the 
wire  in  the  middle  would  be  amply  strong,  and  would 
eflfect  a  still  further,  saving  of  money  over  that  al- 
ready indicated.  The  speaker  is  not  prepared  to  re- 
commend this  thickness,  however,  unless  the  paving 
specifications  are  otherwise  radically  amended,  notably 
in  the  preparation  of  the  subgrade.  He  is  convinced, 
however,  that  an  average  expenditure  of  3  or  4  cents 
])er  square  yard  in  excess  of  the  present  practice  de- 
voted to  watering,  raking,  and  continued  rolling  of  the 
subgrade  would  render  the  2-in.  base  entirely  feasible. 
He  is  also  convinced  that  such  rolling  and  painstak- 
ing treatment  of  the  subgrade  would  surpass  in  effect- 
ive supporting  power  and  increase  pavement  stability 
more  than  the  introduction  of  four  extra  inches  of  con- 
crete foundation  as  now  commonly  practised,  while 
the  cost  reduction  might  then  amount  to  30  per  cent, 
of  the  total. 

It  may  here  be  claimed  that  this  paper  first  makes 
a  great  argument  for  wire  reinforcement,  and  then 
shows  that  it  is  unnecessary.  The  practical  difficulty 
of  getting  a  uniform  and  homogeneous  subgrade  is 
freely  admitted,  even  with  the  care  and  effort  here 
asked  for.  This  is  exactly  where  the  reinforcement 
comes  in, — to  render  the  pavement  stable  and  secure 
from  disturbance  by  reason  of  such  defects  in  its  sup- 
port, for  if  these  thin  slabs  with  the  trifling  reinforce- 
ment used,  will  under  all  the  handicaps  herein  indi- 
cated virtuall}'  carry  any  possible  loads  over  clear 
spans  of  2  ft.,  it  is  certainly  rational  to  suppose  that 
they  will  carry  and  distribute  the  loads  ])roperl3^  when 
resting  on  almost  any  soil  short  of  liquid  mud.  This 
we  certainly  need  not  i)rovide  for,  nor  need  we  regard 
a  general  settlement  in  any  ]^a\ement  as  fatally  de- 
fective. 

[Ia\ing  now  considered  the  pa\enient  foundation 
at  length,  let  us  turn  back  and  see  what  bearing,  if 
any,  this  discussion  has  upon  joint  fillers,  and  its  pos- 
sible relation  to  the  shape  and  size  of  the  brick.  To 
the  speaker  there  is  a  most  prf)found  and  significant 
relationship  between  all  these  factors.  It  is  thought 
that  those  who  have  contended  most  stronglv  for  the 
rigid  cement  grout  iillcr  <]<<  so  tlirongh  I'nilnrc  io  recog- 
nize fully  the  meaning  of  the  Mac.\dam  jjrinciple.  They 
have  seemed  to  consider  that  the  brick  wearing  surface 
must  not  fMily  furnish  a  strong  wearing  surface  which 
would  then  resist  the  abrasion  of  traffic,  and  that  it 
must  also  perform  the  functions  of  the  fomidation 
as  well.    As  alrcad}  suggested,  if  teiuperaturc  stresses 


did  not  enter  into  the  i)robleni  results  under  this  theory 
might  still  be  fairly  satisfactory.  But  since  tempera- 
ture strains  are  bound  to  occur,  and  are  likely  to  cause 
cracks  and  fractures,  wliy  not  guard  against  them  l)y 
using  ample  expansion  joints  around  each  brick,  and 
use  bituminous  filler.  If  the  foundation  and  subgrade 
have  been  ])lanned  and  executed  to  develop  their  legi- 
timate functions  then  there  is  no  need  for  the  wear- 
ing surface  to  attempt  to  include  that  also,  and  per- 
fect stability  of  the  wearing  surface  is  insured  not  by 
attempting  to  make  it  immovable  and  unbreakable 
in  itself  but  by  furnishing  it  with  a  strong  immovable 
and  unbreakable  support. 

It  is  at  once  evident  that  the  single  quality  which 
has  given  brick  such  a  prominent  place  as  a  paving 
material  is  its  Avonderful  resistance  to  abrasion.  Even 
where  paving  has  been  done  in  violation  of  all  the 
])rinciples  herein  studied  no  one  has  yet  seen  a  brick 
l)avement  really  worn  out.  It  follows  therefore  that 
with  an  adequate  support  provided,  and  temperature 
stresses  relieved  as  above  outlined  it  will  then  be  pre- 
eminently sound  engineering  design  to  lessen  the 
thickness  of  the  wear  resisting  surface.  The  speaker 
])elieves  that  2  or  2y^-m.  paving  brick  laid  flat  with  a 
bituminous  filler,  upon  1-in.  or  less  of  sand  supported 
by  a  2-in.  reinforced  foundation,  all  borne  upon  a  care- 
fully, but  cheaply,  prepared  subgrade,  represents  the 
distinctly  modern  type  of  economical  pavement  con- 
struction for  every  sort  of  traflk  except  the  most  in- 
tense steel-shod  traffic  when  bricks  of  the  usual  thick- 
ness_  would  be  economical.  Also  with  subgrades  of 
special  difficulty  as  to  drainage  and  known  instability 
of  soil  an  extra  inch  might  be  added  in  the  foundation. 


Watertightness  of  Gravel  Concrete 

ALlil()L'(itl  the  specimens  (jf  c(jncrctc  exam- 
ined x'aried  in  proportions  up  to  1  :9,  most  of 
them  Avere  so  impervious  that  no  visible  evi- 
dence of  flow  api)eared.  For  most  purposes 
such  concrete  can  be  considered  watertight.  P>y  grad- 
ing the  sand  and  gravel  in  accordance  with  Fuller's 
curve  it  was  possible  to  ol)tain  practically  watertight 
concrete  of  1  :9  proportions  under  pressures  less  than 
40  lbs.  per  sq.  in. 

In  the  proportioning  of  the  materials,  volumetric 
analysis,  coupled  with  a  determination  of  the  density 
and  air  A'oids,  yields  valuable  information  concerning 
the  best  proportions  of  sand  and  gravel  for  a  given 
proportion  of  cement.  If  ])roportions  must  be  sefected 
arlMtrarily  a  1  :1  >1>  :3  mixture,  by  volume,  is  very  im- 
|)ei"vious. 

The  use  of  the  proper  amount  of  water  necessarv 
to  produce  a  medium  consistency  is  one  of  the  most 
important  conditions  in  securing  impervious  concrete, 
especially  when  poor  mixtures  are  used.  On  the  other 
hand,  a  wet  consistency  does  not  materially  affect  the 
imperviousness  of  rich  mixtures,  such  as  l:l3/:3  con- 
crete. 

No  process  in  the  making  of  imper\  ious  concrete  is 
of  more  importance  than  curing.  The  results  of  these 
tests  clearly  demonstrate  that  i)remature  drying  des- 
troys the  imperxiousness  of  1  :9  mixtures,  seriouslv 
impairs  that  of  the  1:2:4  mitures  and  somewhat  dim- 
inishes that  of  l:l5/>:3  mixtures.  For  thin  sections, 
not  oxer  six  or  eight  inches  thick,  the  curing  condi- 
tions should  be  such  that  a  lean  concrete  will  be  kept 
damp  for  a  period  of  one  month  and  a  rich  concrete 

•  Notes  from  a  paper  by  Professor  M.  O.  Withey.  before  tlie  Western 
Society  of  Engineers,  describing  the  results  of  a  .~eries  of  tests  made  at 
the  University  of  Wiscoiisin, 
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for  at  least  two  weeks-  V.vcn  after  a  month  of  i)roper 
curing',  the  complete  desiccation  of  a  poor  concrete  pro- 
duces an  increase  in  permeability,  but  the  effect  on  a 
rich  mixture  is  not  marked.  In  these  tests  the  imper- 
\i()usness  of  the  concrete  increased  rapidly  with  the 
a.Lje  of  the  specimens  for  the  first  month  ;  thcrcaftci-  the 
cliange  was  not  marked. 


Corrosion  of  Naked  Steel  in  Sea  Water 

Tl  I  I'",  perishable  nature  of  unprotected  steel  in 
maritime  structures  is.  emphasised  in  a  paper 
read  to  the  Institution  of  Civil  Engineers  by 
Mr.  S.  If.  Ellis,  M.  Inst.  C.E.  Referring  to 
three  steel  wharves  constructed  during  1907-9  in 
Ilong-Kong  Harbour,  the  author  says  that  in  1906. 
examination  was  made  of  some  steel-joint  piles  which 
had  been  in  place  for  about  four  years,  and  they  were 
foiuid  to  1)6  corroded  in  a  curious  and  rather  alarming 
manner. 

The  piles  were  coated  with  barnacles  and  other 
shell-fish,  and  with  a  dense  vegetable  gr(;wth,  particu- 
larly from  near  the  surface  of  the  water  to  15  ft.  or 
so  below  it.  It  had  been  an  accepted  theory  that  this 
gr(jwth  protected  the  metal  and  prevented  rusting. 
On  scraping  away  the  growth  from  a  pile  of  the  wharl 
examined,  however,  it  was  found  that  a  large  number 
of  pits  had  formed  in  the  surface  of  the  steel,  varying 
up  to  I'q  ins.  in  diameter  and  ■)^-in-  deep.  They  were 
full  of  a  black  ])owder,  wiiich  also  occurred  in  a  thin 
layer  on  the  surface  of  the  unpitted  steel  and  was  found 
to  be  sulphide  of  iron  (FeS).  Apparently,  some  shell- 
fish or  marine  growth  attached  to  the  piles  produces 
sulphuretted  hydrogen  when  dead  and  decaying;  this 
gas  attacks  the  metal,  with  accentuated  action  in  cer- 
tain spots,  producing  the  pits  described ;  and  when 
once  the  process  is  started,  the  deposit  of  sulphide  fac- 
ours  more  rapid  erosion  beneath  it. 

The  author  examined  also  some  steel  piles,  which 
had  been  in  place  only  3  or  4  years,  and  estimated  tliat 
10  per  cent,  of  the  metal  was  eaten  away  in  some  sec- 
tions, chiefly  in  the  form  of  pitting. 

As  a  result  of  his  inspection  the  author  recommend- 
ed that  the  i)iles  and  lower  bracing  of  the  main  wharf 
should  be  encased  in  1  :2  :4  cement  concrete;  and  it  was 
e\entualy  decided  to  encase  the  whole  of  this  struc- 
ture, leaving  the  other  wharves  with  bare  steel,  which 
was  painted  with  anti-corrosive  composition  on  erec- 
tion. 


The  amount  of  polish  which  can  be  gi\en  to  the 
surface  of  concrete  depends  upon  the  density  of  the 
mixture  and  the  nature  of  the  aggregate  used.  The 
process  of  polishing  as  described  in  Concrete-Cement 
Age,  by  Mr.  C.  W.  Boynton,  is  as  follows: — After  the 
surface  has  been  smoothed  down  on  a  rubbing  bed,  or 
by  the  use  of  rotary  rubbing  stones,  as  applied  in  ter- 
razzo  floor  work,  the  procedure  is  somewhat  similar 
to  that  used  in  polishing  granite  or  marble.  The  ag- 
gregate exposed  on  the  surface  by  the  rubbing  process 
takes  the  polish,  the  appearance  of  the  surface  being 
dependent  upon  the  percentage  of  aggregate  exposed. 


A  novel  form  of  electric  vehicle  is  in  use  in  the 
Panama-Pacific  Exhibition  in  the  shape  of  a  two-seat- 
ed miniature  car  with  basketwork  body,  capable  of  a 
speed  of  three  miles  per  hour,  to  take  the  place  of  the 
wheeled  chairs  which  have  been  a  feature  of  many  ex- 
hibitions. The  "Electriepictte."  as  it  is  called,  has  bat- 
tery power  sufficient  for  eight  hours'  running. 


Removing  Stains  from  Stonework 

IN  the  first  i)lace,  it  cannot  be  insisted  upon  too 
strongly  that  no  stone  now  accepted  as  a  stand- 
ard in  the  market  contains  within  itself  the  ele- 
ments of  staining  or  discoloration.  It  may  change 
its  color  somewhat  in  weathering,  but  this  will  be  in 
the  way  of  a  mellowing  of  tone,  and  will  give  no  un- 
sightly blotches.  This  is  proved  by  the  natural  ex- 
posure of  the  rock  in  the  quarry.  Where  there  is  stain- 
ing in  the  walls  of  a  building,  it  can  safely  be  set  down 
to  faults  in  the  setting,  or  to  some  cause  extraneous  to 
the  stone  itself. 

The  most  prolific  source  of  trijuble,  says  a  writer 
in  .Stone,  is,  of  course,  the  cement  that  is  used  in  set- 
ting the  stone.  Ordinary  Portland  cement  will  badly 
stain  almost  any  stone.  Various  so-called  "non-stain- 
ing cements"  are  widely  heralded,  but  it  is  the  uni- 
versal experience  of  stonemen  that  little  dependence 
can  be  placed  on  these. 

In  the  old  days,  before  cement  was  so  widely  used, 
architects  rarely  had  to  com])lain  of  staining.  There 
arc  thousands  of  buildings  that  have  stood  for  half  a 
century  or  more  that  show  only  the  kindly  mellowing 
of  time,  save  for  the  effect  of  smoke  and  dust  incident- 
al to  city  life. 

Architects  will  specify  very  particularly  that  stone 
])e  set  in  cement  mortar  and  think  that  they  guard 
against  all  trouble  if  they  require  the  back  and  sides 
of  the  stone  to  be  coated  with  waterproof  paint.  Un- 
doubtedly a  good  paint  is  much  protection,  but  the 
difficulty  is  to  coat  the  beds  and  joints  of  each  stone 
clear  to  the  face.  A  narrow  strip  left  un painted  will 
])ermit  the  carrying  of  the  discolorating  moisture  from 
the  cement  to  the  face  of  the  stone  by  capillarity. 

All  of  this  trouble  could  be  avoided  if  the  architects 
would  Only  insist  that  the  stone  be  set  entirely  in  lime 
mortar,  made  in  the  following  proportions :  one  part 
lime  and  three  parts  sand.  The  lime  to  be  thoroughly 
slaked  and  the  sand  well  tempered ;  all  mortar  to  lie 
in  the  pile  at  least  twenty-four  hours  before  using;  all 
sand  to  be  clean,  coarse,  and  free  from  loam.  If  the 
most  delicate  stone  is  set  in  mortar  as  above,  and  the 
back  of  the  stone  plastered  with  the  same  mortar,  it 
positively  will  not  stain. 

There  is,  another  way  in  which  stone  may  be 
stained — by  the  drippings  from  concrete  floors  or  roofs, 
fn  such  cases  the  discoloring  moisture  nms  down  the 
face  of  the  stone,  and  no  painting  of  the  back  or  beds 
can  afford  any  protection.  The  utmost  care  in  super- 
intending the  construction  is  the  only  safeguard  from 
this  disfigurement. 

Cement  stains  cannot  be  eradicated  by  any  wash 
or  other  treatment.  Fortunately,  they  are  apt  to  bleach 
out  in  time  under  the  influence  of  the  sun  and  the  wea- 
ther. The  architect  and  the  owner  alike  are  naturally 
greatly  exercised  when  cement  stains  appear,  and  try 
to  seek  some  immediate  remedy.  The  only  thing  to 
do  is  to  have  patience  and  wait  for  the  natural  bleach- 
ing, which  may  take  Aveeks  or  even  months. 

The  stone  setter,  anxious  to  leave  a  building  in 
spick  and  span  condition,  may  suggest  that  it  be 
washed  down  with  muriatic  acid.  This  should  never 
be  permitted.  The  acid  may  take  out  some  of  the 
stains  for  the  moment,  but  it  burns  the  surface  and 
eventually  will  discolor  e\  en  those  i)ortions  that  es- 
caped the  original  staining. 

There  was  a  time  when  scru])bing  with  wire 
brushes  was  permitted,  but  this  has  generally  been 
discarded,  since,  its  bad  effects  have  been  recognized. 
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It  is  impossible  to  use  wire  brushes  without  leaving 
a  coating  of  iron  on  the  surface  of  the  stone,  and  this 
is  bound  to  leave  a  worse  stain  than  it  corrects. 

The  sand  blast  is  sometimes  employed,  but  gen- 
erally for  old  buildings  that  have  become  discolored 
from  smoke  and  soot.  This  method  should  always 
be  discouraged.  The  sand  strikes  the  stone  with  a 
tremendous  impact.  It  destroys  the  "skin"  which 
forms  on  the  surface  of  the  stone  by  deposition  of 
mineral  ingredients  on  the  evaporation  of  the  inter- 
stitial water.  It  also  stuns  the  grains  or  crystals  of 
the  stone  and  tends  to  hasten  the  weathering. 

The  very  best  treatment  of  stone  to  remove  smoke, 
soot,  dirt,  mortar,  etc.,  is  a  simple  washing.  A  recipe 
that  is  recommended  by  stonemen  of  the  widest  ex- 
})erience  is  as  follows  :  prepare  a  wash  of  soft  water 
and  about  one  and  a  half  bars  of  common  laundry 
soap.  Boil  until  the  soap  has  been  thoroughly  dis- 
solved. Add  a  fine,  clean,  gritty  sand  (white  prefer- 
red) and  mix  to  about  the  consistency  of  putty.  While 
mixing  add  about  five  tablespoonfuls  of  ammonia  to  a 
bucket  of  water.  With  this  preparation  scrub  the  sur- 
face with  a  stiff  scrubbing  brush,  wash  down  with 
a  stream  of  water  from  a  hose,  and  then  go  over  it 
again  with  a  scrubljing  brush. 

While  any  building  may  need  a  cleaning,  a  great 
deal  of  the  staining  could  be  avoided  if  more  care 
were  taken.  While  speaking  of  the  evil  effects  from 
cement  and  the  dripping  of  dirty  w^ater,  there  are  other 
things  to  be  guarded  against.  The  rust  from  impro- 
perly protected  iron  or  steel  and  the  verdigris  from 
copper  or  bronze  sheathing  have  disfigured  many  a 
fine  structure.  The  writer  knows  of  one  very  costly 
building  where  the  oil-saturated  exhaust  steam  from 
hoisting  engines  was  discharged  directly  against  the 
facade.  What  wonder  if  this  is  permanently  stained? 
Doubtless  the  architect  is  speculating  as  to  the  cause 
of  the  discoloration,  and  it  inclined  to  blame  the  stone. 


Brick  Pavement  Details 

Till',  subject  of  ])rick  i)avements,  with  s])ecial  re- 
ference to  those  laid  in  (_)hio,  was  treated  of 
by  John  Laylin,  division  engineer  of  the  Ohio 
Highway  Department,  in  a  paper  before  the 
American  Road  Builders'  Association,  lie  described 
the  standard  method  of  building  brick  pavements 
(])ractically  that  recommended  by  the  National  Paving 
ISrick  Manufacturers"  Association)  and  in  conclusion 
described  brietl\-  a  few  details  of  certain  roads  in  his 
state.  .A.  stretch  of  the  Cleveland- LSufifalo  highway  in 
Lake  County,  2j/2  miles  long  has  a  brick  surface  18  feet 
wide  curbed  on  each  side,  and  with  a  24-inch  concrete 
gutter  having  a  2j/-inch  0(inca\e  surface.  These  gut- 
ters collect  the  water  ivom  both  the  pavement  and  the 
lawns  and  conduct  this  to  catch  basins  connected  with 
a  .system  of  underground  drains.  'l  iie  lawns  slope 
back  from  the  gutters  and  the  [jark-like  effect  is  very 
])leasing.  Two  streets  in  Norvvalk,  Ohio,  have  been 
laid  on  natural  bed  foundations  and  edged  with  vitri- 
tied  ciirb^.  I  liese  curbs  were  made  on  a  regular  pav- 
ing brick  machine  with  three  out  of  four  of  the  cut- 
ting wires  removed,  thus  making  a  block  that  when 
ljurned  was  4  x  8'/>  x  51^  inches.  These  bkjcks  were 
set  with  the  8^-inch  dimension  vertical  and  bedded  in 
gravel  or  crushed  limestone.  Portland  cement  filler 
was  used  in  the  i)avement.  The  work  has  l)een  in  place 
less  than  two  years,  but  looks  like  good  cheap  pave- 
ment construction-  He  recommends  concrete  founda- 
tion, however,  where  trafific  is  heavy. 


Mr.  F.  L.  Fellowes,  City  Engineer  of  Vancouver,  has 
returned  to  Vancouver  from  Calgary  after  having  been 
called  east  by  the  serious  illness  of  his  brother. 

Mr.  Enimett  Kelly,  a  son  of  Mr.  Thomas  Kelly,  of  the 
contracting  firm  of  Thomas  Kelly  &  Sons,  Winnipeg,  died 
suddenly  at  Atlantic  City,  N.J.,  a  few  days  ago. 

Mr.  F.  W.  VV.  Doane,  City  Engineer  of  lialifax,  in  a 
letter  to  hand  last  week,  informs  us  that  he  is  on  outpost 
duty  with  the  6,Srd  Regiment  at  the  mouth  of  the  Halifax 
harbor. 

Col.  H.  N.  Ruttan,  formerly  City  Engineer,  and  later 
Consulting  Engineer  to  the  city  of  Winnipeg,  is  now  en- 
gaged exclusively  on  military  work.  He  is  stationed  at  the 
Fort  Osborne  Barracks,  Winnipeg. 

Mr.  W.  Blaine  Redfern,  Town  Engineer  of  Steelton, 
Ont.,  graduated  with  honors  from  the  School  of  Practical 
Sc  icncc,  Toronto,  in  1908.    For  three  years  he  was  employed 


Mr.  W.  Blaine  Redfern. 


by  Messrs.  Chipman  and  I^ower  on  sewerage  and  waterworks 
installations  at  Orillia,  Dunnville  and  Steelton,  Ont.,  at  Wey- 
burn,  Sask.,  'and  Dauphin,  Man.  He  became  Town  Engineer 
of  Steelton  three  years  ago.  During  his  term  of  office  he 
has  had  a  wide  experience  in  all  the  various  branches  of  con- 
structional activity  wliich  devolves  upon  the  engineer  in  a 
growing  municipality.  Steelton  is  now  a  thriving  town  of 
r),500  inhabitants.  In  it  are  situated  the  large  steel  works  of 
the  Lake  Superior  Corporation.  It  has  e.xtensive  sewerage 
waterworks  and  electric  light  systems,  as  well  as  permanent 
pavements  and  concrete  sidewalks.  Its  growth  in  the  last 
few  years  has  been  rapid,  and  with  cheap  power  and  good 
factory  sites  it  presents  good  opportunity  for  further  in 
dustrial  expansion. 

Capt.  Gault  McCombe.  of  the  contracting  firm  of  Col- 
lier, Newton,  McCombe,  Limited,  Montreal,  was  wounded 
in  the  fighting  at  Langeniarck.  He  is  a  captain  in  the  14th 
Battalion.  Private  Peter  Lyall,  Jr.,  of  the  14th  Battalion, 
who  was  wounded  in  the  head,  neck  and  arm,  is  the  son  of 
Mr.  William  Lyall,  of  the  Peter  Lyall  and  Sons  Construc- 
tion Company,  Limited,  Montreal.  Private  Lyall,  who  is  21 
years  of  age,  was  studying  at  Boston  when  the  war  broke 
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out.  He  sailed  from  New  York  ami  joined  the  First  Con- 
tingent at  Salisbury  Plains.  He  is  now  in  hospital  at  Tun- 
bridge  Wells,  Eng. 

Mr.  Percy  A.  Wright  has  been  appointed  Town  Engi- 
neer of  Fort  Frances,  at  a  salary  of  $100  a  month,  the  en- 
gagement being  for  six  months  (jnly. 

Mr.  II,  II.  \anghan.  Assistant  t(j  the  Vice-President, 
Canadian  Pacific  Railway,  in  charge  of  the  Locomotive  and 
Car  Department,  has  resigned  to  take  charge  of  a  manufac- 
turing enterprise.  He  will  be  succeeded  by  Mr.  William  E. 
Woodhouse,  Superintendent  of  Motive  Power  and  Car  De- 
partment of  the  Eastern  Pines  of  the  .System,  with  head- 
quarters in  Montreal.  Mr.  1).  T.  Main,  who  has  been  in 
charge  of  the  Mechanical  Department  at  Toronto,  will  suc- 
ceed Mr.  Woodhouse. 


Mr.  John  Kennedy,  known  in  Montreal  as  "the  man 
who  made  the  Montreal  harbor,"  has  just  celebrated  the 
fortieth  anniversary  of  his  connection  with  the  Montreal 
Harbor  Commission.  Mr.  Kennedy  is  now  Consulting  En- 
gineer to  the  Commission.  He  resigned  as  Chief  Engineer 
about  eight  years  ago  owing  to  failing  sight.  In  addition 
to  his  duties  with  the. Harbor  Commission,  he  has  carried  out 
much  important  consulting  work — notably  a  one-million-dol- 
Ltr  pier  for  the  Intercolonial  Railway  Terminals  at  Halifax. 
He  has  been  retained  many  times  by  the  Dominion  Govern- 
ment. Mr.  Kennedy,  who  was  born  at  Prescott,  Ont.,  is 
now  in  his  seventy-seventh  year,  and  it  is  just  forty  years 
since  he  went  to  Montreal  as  Chief  Engineer  of  the  Harbor 
commission.  Previ6usly  he  had  been  Chief  Engineer  of 
the  Great  Western  Railway  of  Canada,  with  headquarters  at 
Hamilton. 


Sixteen  men  from  the  office  of  Messrs.  Ross  &  Macdon- 
ald.  architects,  Montreal,  have  joined  the  Canadian  con- 
tingents. 

I':dmund  G.  Cullen,  dealer  in  builders'  supplies  and  con- 
tractors' equipment,  Vancouver,  has  assigned.  The  assignee 
is  Ralph  Donoghue.  .'iOO  Richards  Street,  Vancouver. 

Messrs.  R.  S.  and  W.  S.  Lea,  Consulting  Engineers, 
Montreal,  have  been  retained  to  report  on  plans  prepared 
for  sewerage  and  water  supply  systems  for  Bathurst,  N.B. 

An  interesting  paper  on  "Protective  Coatings  for  Struc- 
tural Steel"  was  read  last  week  by  Mr.  George  Hrnilrr-,nn 
before  the  members  of  the  Nova  Scotia  Society  of  Engineers. 

Messrs.  Patterson.  Cliandler  &  Stephen,  Limited,  stone 
merchants,  marble  workers  and  quarry  men,  have  ol)tained 
a  charter.  The  head  office  is  at  Vancouver,  and  the  capital 
of  the  company  is  $2.5,000. 

Exterior  work  is  progressing  rapidly  o\\  the  new  school 
which  the  Toronto  Board  of  Education  are  erecting  on 
Givens  Street,  at  a  cost  <>f  $!(;■), 000.  The  building,  which 
is  of  brick  construction,  will  contain  thirty  rooms. 

A  new  company,  whose  head  office  will  be  at  Ottawa,  is 
the  White  Marble  Company  of  Canada,  Limited,  which  is 
capitalized  at  .$150,000.  The  incorporators  include  Mr.  T.  .\. 
Beament  and  Mr.  A.  H.  .Armstrong,  both  of  Ottawa. 

The  Simplex  Asphalt  Paving  Company,  Limited,  Mont- 
real, has  been  incorporated  with  a  capital  of  $100,000.  The 
incorporators  include  Messrs.  F.  H.  Markey,  W.  W.  Skinner, 
W.       Pugsley,  Ci.  G.  Hyde,  and  R.  C.  Grant,  all  of  Montreal. 

Three  aviation  sheds  are  under  construction  at  To- 
ronto. The  work  is  being  carried  out  by  the  owner,  Captain 
E.  L.  Janney.  The  building  now  being  erected  is  80  x  50 
ft.  in  dimensions,  of  frame  construction,  with  galvanized 
iron  sides  and  roof. 

Some  of  the  smaller  municipalities  in  the  eastern  pro- 
vinces are  doing  their  proportionate  share  of  construction. 
Last  week  we  noticed  that  St.  Michel  de  Lavel,  Que.,  award- 
ed a  contract  for  concrete  pavement  and  asphalt  sidewalks 
running  into  $i:iO,000. 

Mr.  11.  S.  \'an  Scoyoc,  Chief  Engineer  to  the  Toronto- 
Hamilton  Highway  Commission,  is  urging  that  all  traffic 
between  the  two  cities  be  diverted  from  the  Lake  Shore  Road 
to  the  Dundas  and  middle  roads,  in  cirder  that  construc- 
tional   operations    may    proceed    unhampered.  Excavation 


work  is  in  progress,  with  six  gangs  of  men  engaged  at  dif- 
ferent points.  Contracts  have  been  let  for  material,  and  the 
force  will  be  augmented  shortly.  Five  hundred  men  are 
now  employed.  The  total  excavation  to  date  is  estimated  at 
58,000  cubic  yards.  The  sum  expended  on  labor  in  the  winter 
months  exceeded  $40,000. 

Manitoba  Engines,  Limited,  a  Brandon  concern,  have 
just  obtained  a  contract  for  15,000  shells,  which  represents 
an  expenditure  of  $70,000.  The  firm  is  taking  enterprising 
measures  to  cope  with  the  business,  and  has  installed  new 
machinery  to  the  value  of  over  $10,000.  The  contract  must 
be  completed  within  six  months. 

The  interior  work  is  now  in  progress  on  the  eleven- 
storey  office  building  which  the  Excelsior  Life  Association 
are  erecting  on  Adelaide  Street.  Toronto,  at  a  cost  of  $500,- 
000.  The  building,  which  is  of  terra-cotta  and  brick  con- 
struction, will  be  described  in  an  early  issue  of  The  Contract 
Record.  The  architect  is  Mr.  E.  J.  Lennox,  and  the  general 
contractors  are  the  P.  Lyall  and  Sons  Construction  Company. 

As  an  instance  of  the  activity  brought  about  by  war  con- 
tracts, mention  may  be  made  of  what  is  being  done  at  the 
Record  P'oundry.  Moncton,  N.B.  This  concern  is  installing 
new  machinery  to  the  value  of  $40,000,  and  is  making  arrange- 
ments to  double  its  staff  in  order  to  cope  with  the  new  i)usi- 
ness  in  hand  and  in  prospect. 

Mr.  .\.  R.  Wetmore,  Chief  Engineer  of  the  Public  Works 
Department  of  New  Brunswick,  paid  a  visit  to  St.  John 
recently  for  the  purpose  of  inspecting  the  suspension  bridge 
work  and  making  arrangements  to  carry  it  forward  to  com- 
pletion as  early  as  possible.  The  contractors  for  the  sub- 
structure are  the  McVey  Company  of  St,  Stephen,  while  the 
Dominion  Bridge  Company  have  the  contract  for  the  super- 
structure. 

The  Alaska  Railroad  Commission  have  awarded  tt^  The 
Browning  Company,  Cleveland,  a  $6,000  contract  for  a  loco- 
motive crane.  The  company  have  shipped  to  Wheeling,  W. 
\  a.,  a  twenty-ton  loconiotiye  crane  to  be  used  in  Ohio  River 
work.  To  the  Panama  Canal  Commission  they  have  sent 
a  railroad  pile-driver,  which  makes  the  third  of  its  kind  pur- 
chased at  a  cost  of  $14,000  each.  They  have  furnished  twenlVT 
eight  such  cranes  for  use  in  Panama  operations. 

As  one  of  the  results  of  the  orders  for  shells  placed 
by  the  Government  with  \'ancouver  engineering  firms,  it  is 
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probable  that  The  Heaps  Engineering  Company  will  be  re- 
organized and  resume  active  opei'ations.  The  intimation  was 
given  in  the  Supreme  Court  last  week  when  an  application, 
which  had  been  pending  for  some  time  by  a  creditor  asking 
for  the  winding  up  of  the  company,  came  up  for  hearing. 
The  company  is  now  underyoing  re-organization  with  e\ery 
ho;)e  of  success. 

From  New  Westminster,  B.C.,  comes  word  tluil  llie  last 
1  Ij  in  the  North  Arm  jetty,  under  construction  by  The 
I'arsh  Hutton  Powers  Construction  Company  for  the  Do- 
minion Government,  was  driven  last  week  by  the  Fraser 
River  Pile  Driving  Company,  who  had  the  piling  contract 
on  this  undertaking.  Another  month  will  see  the  comple- 
tion of  the  brush  mattressing,  which  goes  out  further  than 
the  piling,  while  the  rock  facing,  it  is  anticipated,  will  be 
finished  in  six  weeks.  Remarkable  time  has  been  made,  part- 
ly owing  to  the  unusually  good  weather  which  has  been 
experienced  during  practically  the  entire  time  it  was  under 
way.  The  jetty,  which  is  tw(j  miles  long,  was  commenced 
in  May  last  year,  and  under  the  present  schedule  it  will  be 
finished  completely  by  the  middle  of  June,  or  little  more 
than  thirteen  months.  Dredging  is  proceeding  rapidl}-,  but 
this  will  take  probably  another  year  to  finish,  as  it  was  not 
started  until  six  months  after  the  building  of  the  jetty  began. 
The  final  completion  of  the  undertaking  will  be  of  inestimable 
benefit  to  the  North  Arm,  providing  a  navigable  channel  for 
vessels  of  considerable  draught. 

The  end  of  this  season  will  see  the  completion  of  $000,- 
000  worth  of  work  on  good  roads  in  York  County.  C'ni.,  ac- 
cording to  Mr.  George  S.  Henry,  at  the  meeting  of  Lhc 
County  Board  of  Highway  Commissioners  last  week.  Al- 
ready the  sum  of  $480,000  has  been  expended  on  tlu^  county 
highways  since  the  inception  of  the  work  about  three  years 
ago.  This  year's  programme,  amounting  to  $120,000,  will 
bring  it  up  to  the  total  of  $600,000,  the  city,  county  and 
province  each  bearing  an  equal  share  of  the  cost.  It  was 
an'notmced  that  seventy  miles  of  the  one  hundred  and  fifteen 
miles  of  road  in  the  county  system  had  been  rebuilt,  and 
that  another  twenty-five  miles  was  included  in  the  recoili- 
mendations  of  Mr.  E.  A.  James  for  the  year.  Ten  gangs 
of  men  will  commence  work  shortly  in  various  parts  of  the 
county.  .A.  start  will  probably  be  made  on  the  reconstruc- 
tion of  Main  Street,  Weston,  where  one  and  three-quarter 
miles  of  new-  highway  will  be  laid.  Improvements  will  be 
effected  on  the  following  roads  this  season:  Yonge  Street, 
Markham,  Kennedy,  Don  Mills,  Lake  Shore,  Dundas,  Weston, 
Malton.  \  aughan  and  Kingston  Roads. 

The  new  international  bridge  spanning  the  St.  John 
River  between  St.  Leonards,  N.B.,  and  ^'an  Bur(?n,  Maine, 
was  oi)ened  on  Alay  1st.  The  opening  of  the  bridge  is  of 
great  importance  to  the  residents  of  New  Brunswick  and  a 
portion  of  Quebec,  as  il  forms  the  connecting;'  link  between 
the  International  branch  of  the  Intercolonial  Railway,  the 
Canada  and  the  Bangor  and  Aroostook  Railway  in  Maine, 
thus  giving  direct  connection  between  these  districts  for  the 
first  time.  At  the  point  where  the  bridge  is  built  the  St. 
Jolin  River  is  970  feet  wide  and  the  bridge  consists  of  five 
single  track  spans  of  160  feet  each,  supported  on  the  con- 
crete tbuaments  and  four  concrete  piers.  The  bridge  is  of 
cantilever  construction.  A  notable  feature  of  the  construc- 
tion work  is  the  rapidity  of  the  completion,  only  seven  and 
a  half  months  having  elapsed  from  start  to  finish.  The  prin- 
cipal contractors  were  Cyr  Brothers,  VVaterville,  for  sub- 
structure; Dominion  Bridge  Company,  Montreal,  superstruc- 
ture; Hill  &  Hammond,'  Woodstock,  rc)adbed.  tracklaying, 
etc.,  and  the  Central  Railway  Signal  Company  of  Canada 
for  the  interlocking  signals.  Mr.  W.  J.  Wilgus,  of  New  York, 
was  the  consulting  engineer,  and  Mr,  T.  .\.  Lang  the  resident 
engineer. 


The  Quebec  Streams  Commission,  Montreal,  have  asked 
for  tenders  for  the  construction  of  a  concrete  storage  dam 
on  the  St.  Maurice  River,  2J/2  miles  above  La  Loutre  rapids 
and  14  miles  above  the  mouth  of  the  Wabano  River.  The 
plans  were  prepared  by  Mr.  J.  W.  Thurso,  Mr.  E.  Wegmann, 
of  New  York,  being  called  in  as  consulting  engineer,  and 
on  his  advice  a  plain  gravity  dam  was  adopted.  Bearing  in 
niintl  that  the  amount  of  water  to  be  held  back  by  this  dam, 
160,000,000  cubic  feet  of  water,  is  just  twice  as  great  as  the 
amount  stored  by  the  enlarged  Assuan  dam,  which  at  pre- 
sent forms  the  largest  reservoir  in  existence,  and  that  the 
failure  of  this  dam  might  mean  a  tremendous  damage  to  the 
industries  located  along  the  St.  Maurice  river  below  this 
storage,  besides  causing  probably  a  considerable  loss  of  lofe, 
both  Mr.  Wegmann  and  Mr.  Thurso  agreed  that  a  type  of 
dam  be  chosen  that  has  been  thoroughly  tested  by  many 
years  of  practical  experience.  The  dam  is  to  be  1,720  feet 
long,  following  a  broken  line  formed  of  four  straight  lines 
intersecting  at  obtuse  angles,  with  a  measuring  weir,  made  of 
reinforced  concrete,  375  feet  in  length,  with  its  al)utments 
and  wing  walls.  It  was  originally  intended  to  erect  a  power 
house,  but  it  has  now  been  decided  to  omit  this,  and  if 
necessary  later  to  develop  power  at  a  fall  lower  down  the 
St.  Maurice  River.  Ten  gates  each  12  ft.  high  by  7  ft.  G  in. 
wide,  capable  of  discharging  18,000  cubic  feet  of  water  per 
second,  are  to  be  placed  in  the  dam,  the  gates  to  be  oper- 
ated by  hand  power.  The  spillway  will  be  S6.5  feet  and  is 
extended  to  a  log  sluice. 


The  Tuec  Stationary  Cleaner 

From  Mr.  James  J.  Martindale,  Toronto,  we  have  re- 
ceived an  interesting  illustrated  booklet  descriptive  of  the 
Tuec  stationary  cleaner.  The  strong  points  of  the  Tuec  are 
enumerated  as  follows: 

1.  Simplicity — the  greatest  of  engineering  virtues. 

2.  The  large  volume  of  air  handled  at  a  vacuum — seem- 
ingly sufficient  for  all  needs. 

3.  The  elimination  of  all  intermediate  gearing,  permitting 
of  the  direct  connection  uf  the  motor  and  the  fan. 

4.  The  quietness  of  operation,  due  to  the  true  rotary 
motion  and  absence  of  all  reciprocating  parts. 

5.  The  compactness  of  the  plant  unit,  necessitating  a 
minimum  of  floor  space  and  head  room. 

G.  The  fewness  of  the  number  of  bearings  requiring  at- 
tention and  .the  perfect  disposition  of  the  bearings  for  sus- 
taining the  loads  to  which  they  are  subjected. 

7.  No  metal  surfaces  in  sliding  contact — therefore  no 
chance  for  cutting  and  wear. 

8.  The  general  excellence  of  the  workmanship  entering 
into  the  component  parts  of  the  machine. 


Eager,  Coombes  &  (.'(ini])any,  Limited,  is  the  new  name 
of  an  old  established  Halifax  builders'  supply  firm  fornierly 
known  as  The  General  Contractors'  Supply  Company.  Both 
Mr.  F.  S.  Coombes  and  Mr.  R.  F.  Eager,  the  principals,  have 
wide  business  connections,  and  represent  some  of  the  best 
Canadian  and  .-\merican  firms  in  eastern  Canada. 


From  the  Metropolitan  Paving  Brick  Comi)any,  Canton. 
Ohio,  we  have  received  a  copy  of  the  firm's  latest  descriptive 
catalogue.  This  is  an  informative,  well  illustrated  publica- 
tion which  cannot  fail  to  be  of  interest  to  municipal  engi- 
neers and  contractors.  The  manufacturing  processes  of  Met- 
ropolitan paving  brick  are  detailed  carefully  from  the  shale- 
bed  to  the  road-bed.  The  manufacturers  have  a  strong  point 
in  the  fact  that  the  United  States  (Government  specifications 
use  their  product  as  an  accepted  standard  b\-  which  the 
ipiality  of  paving  brick  is  judged. 
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Waterworks,  Sewerage  and 
Roadways 

Belleville,  One. 

'J'ciukTs  will  l)e  received  until  5  p.m., 
May  i;uh,  hy  A.  C.  Mcl'"ee,  Chairman  of 
the  Public  Works  Committee,  for  the 
construction  of  sewers  on  Coleman. 
West  Moira,  West  Bridge  and  Catharine 
Streets.  Plans  and  specifications  at  oi- 
fice  of  Engineer  J.  W.  Evans. 

Brockville,  Ont. 

Prices  arc  now  being  received  by  Engi- 
neer C.  ii.  Drysoii,  Victoria  Hall,  cm  a 
steel  intake  pipe  to  extend  800  feet  into 
tlie  ri\er. 

Cornwall  Township,  Ont. 

'renders  on  the  construction  of  a  dram 
will  be  received  until  June  7th  hy  John 
Mullin,  Mille  Roches,  Clerk  to  Township 
Council.    Estimated  cost,  $9,000. 

Fernie,  B.C. 

The  Town  Council  have  started  work 
by  day  labor  on  the  construction  oi 
crushed  rock  roads.  Approximate  cost, 
$5,000.    Clerk,  A.  J.  Moffatt,  Max  7r-,7. 

Glencoe,  Ont. 

The  Town  Council  coiitenipkite  laying 
cement  sidewalks  on  a  number  of  .streets 
and  repairing  others.  Clerk,  George 
Wilson. 

Hull,  Que. 

The  Hull  Electric  Railway  Company, 
Main  Street,  are  about  to  lay  macadam 
paving  on  various  streets  l)y  day  labor. 

By-laws  have  been  passed  providing 
for  the  construction  of  sidewalks  and 
pavements  at  an  estimated  cost  of  $60,- 
000  and  extensions  to  the  waterworks 
system  at  a  cost  of  .$200,000.  Water- 
works extensions  to  include  an  eight  mil- 
lion gallon  turbine  pump  and  the  con- 
struction of  an  aqueduct.  Engineer,  J. 
.\.  Laforest. 

Lachine,  Que. 

Sewers  are  being  laid  in  the  Summer- 
lea  district  under  the  supervision  of  the 
City  Engineer,  for  the  Marcil  Trust 
Company,  180  St.  James  Street,  Mon- 
treal. 

Leamington,  Ont. 

The  'I'own  (/ouncil  contemplate  laying 
an  s-incli  vvatermain  on  Erie  Street  and 
making  other  extensions.  Clerk,  R.  M. 
Selkirls. 

McKillop  Township,  Ont. 

The  Township  Council  are  about  to 
construct  a  tile  drain  on  the  Town  Line. 
Clerk,  J.  M.  Govenlock,  Winthrop,  Ont. 

McLennan,  Alta. 

The  Edmonton,  Dunvegan  &  B.  C. 
Railway,  Edmonton,  may  lay  a  pipe  line 
to  a  nearliy  lake  for  a  water  supply. 

Merritton,  Ont. 

The  Municipal  Council  are  about  to 
construct  macadamized  and  concrete 
roads  by  day  labor.  Clerk,  Richard 
Clark,  Merritton.  Estimated  cost,  $10,- 
000. 


North  Montreal,  Que. 

Tlie  Town  Council  are  about  to  lay 
sewers  and  install  a  sewerage  purifica- 
tion plant.  Engineer,  l*".  C.  Laberge.  :U) 
St.  James  Street,  Montreal. 

Peterboro,  Ont. 

The  City  Council  have  had  plans 
drawn  for  laying  an  8-inch  watermain  on 
Hunter  and  Water  Streets,  a  14-inch 
main  on  McDonnel  Street  and  a  5-inch 
pipe  on  London  and  Donegal  Streets. 
Engineer,  R.  H.  Parsons. 

The  installation  of  an  electrically  oper- 
ated auxiliary  pumping  plant  is  contem- 
l)lated  by  the  Board  of  Works.  Chair- 
man, W.  Ruller. 

Port  Colborne,  Ont. 

The  Town  Clerk,  D.  Alair,  is  receiving 
tenders  on  the  construction  of  concrete 
sidewalks  on  Kent  Street. 

Sherbrooke,  Que. 

The  City  Council  are  about  to  start 
the  construction  of  watermains  by  day 
labor.  Recjuisite  pipe  is  in  stock.  Ap- 
proximate cost,  $12,000. 

Stamford  Township,  Ont. 

Tenders  will  lie  received  until  May 
llUh  by  C.  1'".  Muiiroe,  Southend  Post 
()fficc.  Ont.,  for  the  construction  of  ap- 
lir()xiiiiatel\  eiglit  thousand  square  yards 
(jf  ])a\ing  of  various  kinds  on  Lundy's 
Lane  and  Portage  Road.  Plans  and 
specifications  at  office  of  Township  En- 
gineer. T.  G.  Gardner,  Queen  Street,  Nia- 
gara Falls,  Ont.  Estimated  cost.  $12,- 
000. 

Toronto,  Ont. 

Tenders  will  be  received  until  May 
2.'jth  by  the  Board  of  Control,  for  the 
construction  of  Argyle  Street  storm 
overllow  sewer,  section  number  three. 
Plans  at  office  of  Works  Department, 
City  Hall. 

Victoria,  B.C. 

Tlie  City  ( Vmncil  are  about  to  start 
work  on  the  laying  of  concrete  and  as- 
phalt pavements  on  Cowichan,  Quami- 
chan,  Richmond  and  Bank  Streets.  Work 
to  be  done  by  day  labor.  Engineer,  C. 
H.  Rust. 

Wallaceburg,  Ont. 

The  construction  of  granolithic  side- 
walks on  a  number  of  streets  has  been 
authorized  by  the  Town  Council,  and 
work  will  be  started  shortly.  Clerk.  11. 
E.  Johnston,  Wallaceburg. 

Wingham,  Ont. 

The*  Town  Council  contemplate  the 
construction  of  4-inch  granolithic  side- 
walks on  John,  Catherine  and  William 
Streets.    Clerk,  John  F.  Groves. 

CONTRACTS  AWARDED 

Montreal,  Que. 

The  City  Commissioners  have  let  the 
contract  for  the  construction  of  main 
sewers  in  Edward  Ward  to  A.  Pion  & 
Company,  1300  Papineau  Avenue,  and  for 
the  construction  of  West  Broadway 
Sewer  Outlet  to  Henault  &  Hefferman. 
092  Church  Street,  Verdun. 


Mount  Forest,  Ont. 

The  Town  Council  have  let  the  con- 
tract for  the  construction  of  drains  on 
Main  Street  to  W.  Hutchinson,  Mount 
I'orest,  the  contract  for  the  supply  of 
tile  to  F.  Hunt,  Holstein,  and  for  grad- 
ing to  W.  Henry,  Mount  Forest. 

Sault-au-Recollet,  Que. 

The  general  contract  for  the  construc- 
tion of  sewers  and  watermains  has  been 
by  the  Tonw  Council  to  Bastien  &  For- 
est, Montreal. 

St.  Michel  De  Lavel,  Que. 

A  contract  has  been  let  by  the  Town 
Council  to  A.  Chagnon,  1216  DesErables 
Street,  Montreal,  for  the  construction  of 
concrete  pavement  and  asphalt  sidewalks 
on  concrete  base.  Approximate  cost, 
$i:!o,ooo. 


Railroads,  Bridges  and  Wharves 

Goderich,  Ont. 

The  (irand  Trunk  Railway  Company 
are  considering  the  construction  of  a 
bridge  over  the  tracks  at  Maitland  River 
Hill.  Engineer.  Charles  Forrester,  G.  1'. 
RIy.  '  iffices,  Stratford. 

South  Baymouth,  Ont. 

Tenders  will  be  received  until  4  p.m., 
June  1st,  by  the  Secretary,  Departnieiit 
of  Public  Works,  Ottawa,  for  the  con- 
struction of  a  wharf  and  warehouse  at 
South  Baymouth  on  Manitoulin  Island 
in  Township  of  Tehkummah,  District  of 
Algoma  East  Plans  and  specifications 
at  offices  of  the  District  Engineer.  Sault 
Ste.  Marie,  the  Post  Master,  South  Bay- 
mouth, and  the  Department  ,  Ottawa. 
Specifications  at  office  of  MacLean  Daily 
Rei)orts,  Limited,  2,5  Charlotte  Street, 
Toronto. 

Walkerton.  Ont. 

The  erection  of  a  steel  and  concrete 
bridge  over  the  road  at  Walkerton  I'lour 
Mills  is  contemplated  by  the  Town 
Council.    Mayor,  F.  W.  Lippert. 

Willoughby  Township,  Ont 

l  enders  for  the  construction  of  three 
bridges  will  be  received  until  noon,  May 
2.')th,  by  the  Township  Clerk,  J.  A.  Ply- 
ley.  Cliippi'wa  P.  ( ). 

CONTRACTS  AWARDED 

Arran  Township,  Ont. 

The  Township  Council  have  let  liie 
contract  for  the  construction  of  a  con- 
crete bridge  to  James  Cole,  Owen 
Sound,  Ont. 

Downie  Township,  Ont. 

The  general  contract  for  the  construe- 
tit)!!  of  a  bridge  has  been  let  by  the 
Township  Council  to  James  Hill,  Mit- 
chell, Ont. 

Harwich  Township,  Ont. 

The  contract  for  concrete  work  in 
connection  with  the  erection  of  a  bridge 
has  been  let  by  the  Township  Council  to 
A.  S.  Everitt,  c/o  G.  W.  Riseborough, 
Blenheim,  Ont. 
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Portneuf,  Ont. 

The  Municipality  ha\c  awarded  a  con- 
tract for  the  construction  of  a  bridge  to 
Arthur  Gauthier,  Portneuf.  Concrete 
and  steel  construction,  reinforced  con- 
crete flooring-.  Approximate  cost,  $4,- 
500. 

St.  John,  N.B. 

The  sub-contract  for  reinforced  con- 
crete flooring  in  connection  with  the 
bridge  to  be  built  over  the  Reversing- 
Falls  for  the  Provincial  Department  of 
Public  Works,  Fredericton,  has  been  let 
to  A.  R.  C.  Clark  &  Son,  51  Water  Street. 

Public  Buildings,  Churches 
and  Schools 

Chapel  Island,  N.S. 

Tenders  will  be  received  until  May 
31st  by  the  Secretary,  Department  of  In- 
dian Affairs,  Ottawa,  for  the  construc- 
tion of  a  council  house  here.  Plans  and 
specilications  at  offices  of  A.  J.  Boyd, 
Indian  Superintendent,  River  Bourgeois, 
Rev.  R.  L.  McDonald,  Indian  Agent,  St. 
Peters,  Rev.  \V.  A.  McPherson,  Johns- 
town, at  Sydney  P.  O.,  and  at  the  De- 
partment, Ottawa. 

Forest,  Ont. 

The  congregation  of  the  Church  of 
Christ  contemplate  alterations  to  the 
church  and  rectory  and  repairs  to  the 
healing  system.  Particulars  from  T.  W. 
Taylor. 

Guelph,  Ont. 

The  I'rovincial  Department  of  Public 
W'orks,  Toronto,  have  commenced  the 
erection  of  a  dormitory  here  by  day  la- 
bor, under  the  supervision  of  S.  A. 
Armstrong,  Assistant  Secretary,  Parlia- 
ment Buildings,  Toronto.  Brick  con- 
struction.   Estimated  cost,  $30,000. 

Hartland,  N.B. 

The  .Anglican  Congregation  are  con- 
sidering the  erection  of  a  concrete  or 
brick  church.  Secretary  to  the  Building 
C(.immittee,  fvev.  Nicolo  Franchette.  ^ 

Kingston,  N.S. 

I'rank  W.  Graves,  Architect,  Ayles- 
ford,  has  prepared  plans  for  a  church  to 
be  erected  here  for  the  Baptist  Congre- 
gation, at  an  estimated  cost  of  $8,000. 
Work  to  be  done  by  day  labor  under  the 
supervision  of  Charles  Welton,  Tremont. 
Frame  construction,  concrete  foundation. 

Langley  Prairie,  B.C. 

Tenders  will  be  received  until  noon. 
May  15th,  by  E.  Giffith,  Deputy  Minis- 
ter of  Public  W^orks,  Victoria,  for  the 
construction  of  a  two-roomed  school  and 
outbuildings  here.  Plans  and  specilica- 
tions at  offices  of  F.  C.  Campbell,  Gov- 
ernment Agent,  New  Westminster,  J. 
Mahoney,  Court  House,  Vancouver,  R. 
.-\.  Payne,  Secretary  to  the  School  Board, 
Murrayville.  and  at  the  Department,  Vic- 
to  ria. 

Muscowpching  Reserve,  Sask. 

Tenders  on  the  construction  of  an  fn- 
dian  house  will  be  received  until  June 
Tth  by  the  Secretary,  Department  of  In- 
dian .Xffairs,  Ottawa.  Plans  and  speci- 
lications at  offices  of  H.  Nichol,  Indian 
.\gent  above  reserve,  W.  Graham,  In- 
spector of  Indian  .Xgcncics.  I'ile  Hills, 
at  the  Post  r)ffices.  Indian  Head  and 
Balcarrcs.  and  at  the  Department,  Ot- 
tawa. 

Montreal,  Que. 

Pl,-in>  Inr  ,1  I'lildu-  r.;ilh  to  be  bnill 
in  St.  Gabriel  \\  anl  are  being  [irepared 


by  Architect  A.  Chausse,  City  Hall.  Ten- 
ders will  be  called  for  later. 

Ottawa,  Ont. 

Sub  tenders  are  now  being  received  on 
painting,  heating,  plumbing,  and  electri- 
cal work  in  connection  with  the  erection 
of  a  boarding-  school  on  Daly  Street  for 
Les  Chanoinesses,  Cinq  Places,  383  Daly 
Street.  General  contractors,  N.  Poiricr 
&  Son,  193  Cathcart  Street. 

Otterville,  Ont. 

Electrical  fixtures  and  interior  furnish- 
nigs  for  the  new  St.  John's  Church  will 
be  purchased  by  F.  G.  Bullock,  Otter- 
ville. 

Toronto,  Ont. 

The  Board  of  Education  will  receive 
tenders  until  May  14th  for  the  erection 
of  an  Administration  Building  on  Col- 
lege Street.  Brick  and  stone  construc- 
tion. Plans  and  specifications  at  office 
of  the  Superintendent  of  Buildings,  City 
Hall.    Approximate  cost,  $100,000. 

Verdun,  Que. 

The  Department  of  Public  Works,  CJt- 
tawa,  contemplate  the  erection  of  a  post 
office  here  at  an  approximate  cost  of 
$100,000.  Tenders  may  be  called  shortly. 
Secretary,  R.  C.  Desrochers,  Ottawa. 

Windsor,  Ont. 

The  roofing,  plastering  and  painting 
in  connection  with  the  church  being 
built  for  the  colored  Baptist  Congrega- 
tion will  be  done  by  the  general  contrac- 
tors, Lambert  &  Braithwaite.  Electri- 
cal work  not  yet  let. 

CONTRACTS  AWARDED 
Berlin,  Ont. 

The  general  contract  for  the  erection 
of  a  public  library  on  Queen  Street  has 
been  let  to  T  Baet?— and  the  interior  fit- 
tings contract  to  Walker  Bin  &  Store 
Fixture  Company,  152  Shanley  Street. 
The  other  work  will  be  done  by  the  gen- 
eral contractor.  Approximate  cost,  $13,- 
200. 

Lac  Aux  Saumons,  Que. 

Work  has  been  started  on  the  comple- 
tion of  a  convent  here.     General  con- 
tract, carpentry  and  painting  contracts 
have  been  let  to  Landry  &  Simard.    Ap-  ' 
proximate  cost,  $4,700. 

Naoanee,  Ont. 

The  heating-  contract  in  connection 
with  the  drill  hall  being  erected  here  for 
the  Department  of  Public  Works,  Ot- 
tawa, has  been  let  to  George  Ross  & 
Company,  King  Street,  Brockville. 

Ottawa,  Ont. 

The  painting  and  decorating  contract 
in  connection  with  St.  Lucas  Church  has 
been  let  to  D.  E.  McPhee,  213  Waver- 
ley  Street. 

The  general  contract  for  the  erection 
of  St.  Lucas  Evangelist  Church  on  Mac- 
Kay  Street,  has  been  let  to  Y-  Wentz- 
le-ff  ;;-|4^MarKay  Avenue.  and  the  .con- 
tract for  TIi*e 'seating  to  The  Globe  Fur- 
niture Comoany,  Shantz  Avenue,  Water- 
loo, Ont.    Estimated  cost,  $30,000. 

Quebec,  Que. 

In  connection  with  the  drill  hall  being 
built  here  for  the  Department  of  Public 
Works,  Ottawa,  the  contract  for  marble 
and  tile  work  has  been  let  to  Smith  Mar- 
ble &  Construction  Conipany,  145  Van 
Horne  .Avenue.  Montreal. 

St.  Sylvestre,  Que. 

The  general  contract  for  the  erection 
(if  the  Convent  du  Bon  Pasture  has  been 
awarded   to   Levasseur   &   Fortier,  Vic- 


toriaville.  Que.  Frame  construction. 
Architect,  J.  W.  Gregoire,  191a  Welling- 
ton Street,  Sherbrooke.  Estimated  cost, 
$10,000. 

Wallaceburg,  Ont  . 

The  School  Board  have  let  the  gen- 
eral contract  for  the  erection  of  a  school 
here  to  W.  G.  Sha^^  Sarnia,.  Estimated 
cost,  .$20;UUU."" 


Business  Buildings  and  Indus- 
trial Plants 

Arranvale,  Ont. 

I'lans  of  a  grist  mill  are  being  prepar- 
ed for  Jno.  McMullin,  Arranvale,  Tara 
Post  Office.  Owner  will  be  in  the  mar- 
ket for  machinery.  % 

Belleville,  One. 

Work  is  about  to  start  on  the  erection 
of  a  bank  building  on  Front  Street  for 
the  Dominion  Realty  Company,  34  King 
Street  W.,  Toronto,  under  the  supervis- 
ion of  E.  Bennett.  Material  will  be  pur- 
chased locally. 

Camden  Township,  Ont. 

Flarvey  Rolston,  R.  R.  No.  3,  Dresden, 
contemplates  the  erection  of  fireproof 
farm  buildings  at  an  estimated  cost  of 
$4,000. 

Elkhorn,  Man. 

Tenders  will  be  received  until  June 
Tth  by  D.  C.  Scott,  Department  of  In- 
dian Affairs,  Ottawa,  for  the  construction 
of  a  barn  and  outbuildings  here.  Plans 
and  specifications  at  the  Post  Office, 
Brandon,  the  Indian  Office,  Portage  la 
Prairie,  the  Indian  School,  Elkhorn,  and 
at  the  Department,  Ottawa. 

Fort  William,  Ont. 

Work  has  been  started  by  day  labor 
on  the  erection  of  stores  for  J.  C.  Mur- 
ray, Murray  Block.  Architect,  H.  M. 
Scott,  c/o  owner.  Estimated  cost,  $25,- 
000. 

Hamilton,  Ont. 

Sej  miour  &  W alker.  Bank  of  Hamilton 
Building,  are  about  to  erect  a  store  at  an 
approximate  cost  of  $3,000.  They  will 
do  masonry,  carpentry,  steel  and  roof- 
ing.   Other  trades  not  let. 

Harrow.  Ont. 

Tenders  for  the  erection  of  a  store  and 
lodge  hall  for  the  Oddfellows  will  be  re- 
ceived until  8  p.m..  May  17th,  by  Arthur 
Agla,  Harrow.  Plans  and  specifications 
at  the  office  of  Thomas  Jenner,  Kings- 
ville.  Hollow  tile,  concrete  block  and 
Ijressed  brick  construction.  Approxi- 
mate cost,  $8,000. 

Kingsville,  Ont. 

The  tobacco  barns  of  Everett  Wigle, 
Kingsville  P.  O.,  which  were  recently 
destroyed  by  fire,  will  be  replaced  by  a 
fireproof  structure.  Estimated  cost,  $5,- 
000. 

Kintore,  Ont. 

James  E.  Caldwell,  Heeve  of  East  Nis- 
spuri  Township,  contemplates  the  erec- 
tion of  a  barn  and  stable.  Steel  truss 
and  frame  construction,  corrugated  iron 
roofing. 

McLennan,  Alta. 

The  enlargement  of  the  local  hotel  is 
contemplated  bv  Messrs.  Giroux  and 
Hamel. 

Montreal,  Que. 

Joseph  Ward.  115  Youville  Square,  is 
considering  repairs  to  his  store  at  458 
St.  Paul  Street,  which  was  recently  dam- 
aged by  lire.    Work  is  mostly  carpentry. 
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glazing  and  electric  wiring.  Estimated 
cost,  $4,000. 

Plan.s  are  Ijeing-  prepared  by  A. 
C.Iiausse,  City  Hall,  for  a  garage  to  be 
erected  at  Clark  and  Loganclietiere 
Streets  for  the  City  Council. 

N.  Martineau,  12.'!1  Lajoic  Street,  is 
about  to  commence  the  erection  of  stores 
atid  apartments.    I''stimated  cost,  $6,000. 

Moose  Jaw,  Sask. 

Work  will  be  started  at  once  on  re- 
modelling a  store  at  Main  and  River 
Streets  for  the  F.  W.  Woolworth  Com- 
pany. Canadian  Manager,  R.  ConnaI)le, 
Queen  and  Yongc  Streets,  Toronto. 

Mount  Brydges,  Ont. 

The  Wallace  Sawmill  Company  con- 
template rebuilding  their  plant,  which 
was  recently  destroyed  by  lire,  and  pur- 
chasing new  machinery. 

North  Gosfield  Township,  Ont. 

Charles  liarrett.  Concession  7,  Essex 
Post  Office,  contemplates  rebuilding  his 
farm  buildings,  recently  destroyed  by 
fire. 

Ottawa,  Ont. 

L.  N.  Poulin,  Limited,  I. '50  Sparks 
Streeta,  are  now  receiving  bulk  or  separ- 
ate tenders  for  alterations  to  their  prem- 
ises.   Approximate  cost,  $17,000. 

Tenders  for  an  addition  to  the  garage 
at  McLaren  and  Cartier  Streets  are  being 
received  by  Horwood,  Taylor  &  ITor- 
wood,  130  Sparks  Strete.  Brick  con- 
struction, concrete  foundation,'  shingle 
roofing. 

Pelee  Island,  Ont. 

Stanley  McC(;rniick  lias  commenced 
the  erection  of  a  summer  hotel.  I'Vame 
construction,  shingle  roofing.  Esti- 
mated cnst.  $.''),000. 

Quebec,  Que. 

Tenders  will  be  received  until  May 
14th  by  the  Canadian  Pacific  Railway, 
Engineering  Department,  for  the  erec- 
tiort  of  a  central  station  ot  St.  Paul  and 
Henderson  Streets,  at  an  approximate 
cost  of  $1,000,000.  Construction,  granite, 
fireljrick,  terra-cotta,  steel,  concrete 
foundation  on  concrete  piles,  and  marble 
facing.  Specifications  for  plumbing  heat- 
ing, ventilating  and  electrical  work  will 
be  ready  in  about  two  weeks.  A  separ- 
ate contract  will  be  let  for  the  erection 
of  a  power  house  and  the  installation  of 
l)oilers,  etc.,  and  tenders  for  this  work 
will  be  called  later.  Architect,  H.  E. 
Prindle,  91.5  New  Birks  Building,  Mon- 
treal. 

Ridgetown,  Ont. 

Tiie  Ridgetown  Milling  Company  con- 
template rebuilding  their  mill,  which  was 
recently  destroyed  by  fire  with  a  loss  of 
$30,000.    Manager,  A.  S.  Blight. 

Seaforth,  Ont.^ 

WV)rk  will  s'tart  shortly  on  decoration 
and  interior  alterations  to'  the  s.tore  of 
Beattie  Bros. 

St.  Thomas,  Ont. 

J.  W.  Chan  tier.  32.'5  Talbot  Street,  is 
about  to  remodel  premises  which  he  has 
purchased. 

Strathroy.  Ont. 

Charles  GifTen,  Main  Road,  Adelaide 
Township,  Strathroy  P.  O.,  is  consider- 
ing the  erection  of  fireproof  stock  build- 
ings, at  an  approximate  cost  of  $4,000. 

George  Rivers,  Arkona,  Ont.,  is  con- 
sidering the  erection  of  a  basket  factory, 
at  an  estimated  cost  of  $6,000. 


Sydney,  N.S. 

PI.  f.  i'.urns,  Victoria  Road,  is  con- 
sidering the  rebuilding  of  his  premises, 
which  were  recently  destroyed  by  fire, 
with  a  loss  of  $7,000. 

Sydney  Mines,  N.S. 

M.  N.  McRae  has  commenced  the  con- 
struction of  a  theatre,  at  an  estimated 
cost  of  $8,000.  I'Vanie  cr)nstruction,  rub- 
beroid  rooiing. 

Tara,  Ont. 

Plans  for  an  office  building  are  being 
prepared  by  A.  Wain.  Concrete  block" 
construction.    Estimated  cost,  $.5,000. 

Tuckersmith  Township,  Ont. 

Dougald  Fotheringliam,  l^rucefield, 
Ont.,  contemplates  rebuilding  his  stock 
I)uilding,  which  was  recently  destroyed 
by  fire. 

Underwood,  Ont. 

Plans  of  a  store  are  being  prepared  for 
Thedc  &  lirill.  l''rame  and  brick  con- 
struction, felt  and  rgavel  roofing.  Ap- 
proximate cost,  $4,000. 

Verdun,  Que. 

Plans  have  been  drawn  for  a  store  and 
residence  to  be  built  on  Wellington 
Street  by  E.  Eluigan,  385  LaSalle  I^oad, 
at  an  estimated  cost  of  $6,000.  Brick 
construction,  concrete  foundation. 

Victoria  Harbor,  Ont. 

James  Hawthorne,  Vasey  Post  Office, 
is  considering  the  erection  of  a  barn. 
Concrete  construction. 

Wallaceburg,  Ont. 

James  lioliier  contemplates  rebuilding 
his  barn,  which  was  'recently  destroyed 
l)y  fire.    J'^ircproof  construction. 

Winnipeg,  Man. 

'i'he  Western  Mausoleum  Company, 
.512  Boyd  r>uibling,  have  secured  a  site 
for  their  projected  mausoleum,  in  River- 
side Cemetery.  Reinforced  concrete 
construction,  stone  facing,  crypts  faced 
with  marble.  Work  to  be  done  by  day 
labor. 

-     CONTRACTS  AWARDED 

Berlin,  Ont. 

The  general  contract  for  the  erection 
of  an  addition  to  bakery  on  ScOtt  Street 
for  H.  A.  Deitich,  King  Street  East,  has 
been  let  to  C.  Braun.  Interior  fittings 
contract  not  awarded.  Estimated  cost, 
$7,000. 

Hamilton,  Ont, 

In  connection  with  the  erection  of  a 
factory  on  Burlington  Street  for  .Proc- 
tor &  Gamble  Company,  Ivorydale,  Ohio, 
tb(  nIicI  contract  has  been  let  to  the 
llaiiiilion  Bridge  Works,  Bay  Street,  and 
the  rcjoting  contract  to  John  E.  Riddle  & 
Company,  14  Ferguson  Avenue  N. 
Heating,  plumbing  and  electrical  work 
will  be  done  by  owners. 

James  H.  Stewart,  Jackson  and 
Hughson  Streets,  has  let  the  following 
contracts  in  connection  with  the  erec- 
tion of  a  garage  on  Hughson  Street  S: 
steel,  Hamilton  Steel  Construction  Com-' 
nanv,  Lottridge  ^Street:  roofing.  (  .  Uh^'Cfr. 
~TTT  K:ing  Will  iam  Street;  electrical 
work.  Electric  Suppl}'  Company,  65 
James  Street  S.  Heating  and  plumbing 
will  be  done  by  owners. 

In  connection  with  alterations  to  the 
factory  of  The  National  Paper  Goods 
Company,  Queen  Street  W.,  the  .general 
contract,  masonry  and  cari)entrj-  con- 
tracts have  been  let  to  W.  H.  Yates,  24 


Leeming  Street.  Approximate  cost,  .$7,- 
500. 

London,  Ont. 

The  general  contract  for  the  erection 
of  a  grand  stand  has  been  let  by  West- 
ern Fair  Association  to  McGrct/or  &  Mc- 
Lntyrc,  Limited,  1130  Shrfw  SfreeT,  To- 
ronto,and  the  wrecking  contract  to 
John  Hayman  &  Sons  Company,  Limit- 
ed, 432  Wellington  Street.  Steel  con- 
struction.   Approximate  cost,  $29,000. 

McLeod,  Alta. 

The  McLeod  Flour  Mills,  Limited, 
have  let  the  general  contract  for  the 
erection  of  a  flour  mill  here  to_F^  W 
McDougall,  3.21  Eighth^Ajifinue  N.,  Cal- 
gary. j\iiiirrtk'nnaie  cost,  $9,300. 

Montreal,  Que. 

'Phe  contract  for  alterations  to  the 
|)remises  of  the  Gem  Lunch  Company, 
202  St.  James  Street,  has  been  let  to  the 
Smith  Marble  &  Construction  Company. 
145  Van  Jlorne  Avenue. 

The  general  contract  for  the  construc- 
tion of  a  grand  stand  at  Atwatcr  and  St. 
Catherine  Streets  for  the  Montreal  Base- 
ball Club  Company,  173  Common  Street, 
has  been  let  to  T.  S.  Hudson  &  Com- 
pany, Board  of  Trade  Building,  at  $4,- 
300. 

Norwich,  Ont. 

The  contract  for  the  installation  of  an 
elevator  in  the  cold  storage  building  of 
the  Borden  Milk  Compny,  Main  Street, 
has  been  let  to  the  Otis-Fensom  Eleva- 
tor Company,  Victoria  Avenue  N.,  Ham- 
ilton. 

Ottawa,  Ont. 

The  general  contract  for  alterations  to 
a  store  fqr  L.  N.  Poulin,  Limited,  156 
Sparks  Street,  has  been  let  to  T:ivlr.|-  Ki. 
Lackey,  21  First  Avenue.  Approxmiate 
"cost,  fl7,000. 

The  eectrical  contract  in  connection 
with  the  stores  and  apartments  being 
erected  on  Elgin  Strete  for  S.  W.  Halli- 
day.  30  Arlington  Street,  has  been  let 
to  E.  G.  Tressider,  58  Fifth  Avenue. 
Plastering  and  painting  contracts  not 
let. 

The  following  contracts  have  been  let 
in  connection  with  the  erection  of  a 
store  for  C.  D.  Joyce,  1102  Somerset 
Street:  brickwork,  J.  Copeland,  19  Laurel 
Street;  heating,  J.  Cameron,  488  Lewis 
.Street;  electrical  work,  H,  L.  Allan,  377 
Somerset  Street:  lumber  and  interior  lit- 
tings,  Mc Aulif¥e-Davis  Company,  Duke 
Street.  Plastering,  painting  and  plumb- 
ing not  let.  Brick  supplied  by  Russell 
Schole  Brick  Company. 

Cowie  &  Moore,  202  First  .Avenue, 
have  let  the  contract  for  electrical  work 
at  their  machine  shop  on  Bank  Street  to 
J.  A.  Ellacott,  226  Bank  Street. 

Peace  River  Crossing,  Alta. 

Yi.  \y.  Gibbs  has  let  the  general  con- 
tract for  the  erection  of  an  hotel  to  F. 
Bennett.  Concrete  foundation,  frame 
construction,  shingle  roofing, 

Quebec,  Que. 

J.  B.  Renaud  &  Company,  Paul  Street, 
have  let  the  general  contract  and  carpen- 
try contract  for  the  erection  of  a  ware- 
house on  Rioux  Street  to  X-  D.  Vezina, 
156  St.  Patrick  Street,  and  the  masonry 
contract  to  Emile  Cote,  360  Richelieu 
Street,  Brick  construction,  concrete 
foundation,  felt  and  gravel  roofing.  Es- 
timated cost,  $17,000. 

Sherbrooke,  Que. 

The    Sherbrooke    Construction  Conj^ 
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I);iny,  St.  Francis  Street,  have  commenc- 
l4  itfe  erection  of  a  machine  shop  for 
McKinnon  Hahnes  &  Company,  Drum- 
niond  Road.  Steel  work  and  heating- 
are  bciny  done  by  owners. 

St.  Malo,  Que. 

The  Transcontinental  Railway  Com- 
missioners ha^■e  let  the  general  contract 
for  the  erection  of  a  construction  shop 
here  to  J.  Gosselin,  Levis.  Brick  and 
steel  consiruciion. 

Sussex,  N.B. 

In  connection  with  the  stores  being 
built  on  r.road  Street  for  George  W. 
l'"owler,  Court  Street,  the  sub-contract 
for  tile  work  has  been  awarded  to  Non- 
neman  Tiling  Company,  354  Union 
Street,  St.  John. 

Toronto,  Ont. 

The  plastering  contract  in  connection 
with  the  store  and  residence  being  erect- 
ed on  Danforth  Avenue  for  Rossiter 
Bros.,  1024  Queen  Street  E.,  has  been  let 
to  White  Bros.,  57  Hunter  Street. 

A  store  and  residence  is  being  erected 
at  Bloor  and  Ruunjmiede  Streets  for  VV. 
Hart  by  Davis  &  Moore,  176  St.  Calrens 
.\venue,  at  an  estimated  cost  of  $4,000. 
Brick  construction,  stone  foundation,  felt 
and  gravel  roofing 

The  P.  Lyall  &  Sons  Construction 
Company  are  now  doing  the  interior 
work  at  the  Excelsior  Life  Building,  47 
.\delaide  Street  E 

The  masonry  work  in  connection  with 
alterations  to  the  store  at  211  Yonge 
Street  is  being  done  by  J.  E.  Almond, 
78  Constance  Street,  and  the  carpentry 
work  bj'  J.  Corless,  490  Manning  Ave- 
nue. 


Residences 

Alliston,  Ont. 

William  Knight  has  commenced  the 
erection  of  ten  dwellings,  to  cost  between 
$2,500  and  $4,000  each.  Brick  construc- 
tion, shingle  roofing. 

Work  has  been  started  by  H.  Garbutt 
on  the  erection  of  two  houses.  Four 
others  will  be  built  this  summer,  costing 
between  $2,500  and  $4,000  each.  Brick 
construction,  shingle  roofing. 

Blenheim,  Ont. 

W.  Grant,  Ridge  Road  West,  has  com- 
menced the  construction  of  a  residence, 
estimated  to  cost  $3,000.  Frame  and 
l)rick  construction,  shingle  roofing. 

Cedar  Springs,  Ont. 

(icorge  Senitte  contemplates  the  erec- 
tion of  a  residence. 

Charlottetown,  P.E.I. 

Plans  have  !)een  drawn  for  a  residence 
to  l)c  erected  for  R.  E.  Spillett,  116  Cum- 
berland Street.  Frame  construction, 
brick  foundation,  shingle  roofing.  Esti- 
mated cost,  $4,000. 

Cottam,  Ont. 

i'lans  for  a  frame  residence  are  being 
prejiared  by  Ernest  Queen.  Estimated 
cost,  $3,000. 

Durham,  Ont. 

If.  Trnax,  Walkerton,  Ont..  is  prepar- 
ing |)laiis  of  a  residence  to  be  erected 
here  for  Guy  Kearney.  Estimated  cost, 
$3,500, 

Flesherton,  Ont. 

Work  lias  been  conimenced  by  day 
labor  on  the  erection  of  a  residence  and 
garage  for  Dr.  F".  T.  Bibby.    Brick  con- 


struction, stone  foundation,  shingle  roof- 
ing.   Estimated  cost,  $7,000. 

Fingal,  Ont. 

J.  Lethbridge,  South  Road,  will  rebuild 
his  residence  recently  destroyed  by  fire. 
Estimated  cost,  $3,500. 

Gait,  Ont. 

Tenders  will  be  called  shortly  for  the 
erection  of  a  residence  at  Brant  and  Ab- 
erdeen Streets  for  J.  R.  Blake,  Gilholm 
.Avenue,  at  an  approximate  cost  of  $6,- 
000.  Brick  construction,  stone  founda- 
tion, shingle  roofing.  .\rchitect,  W. 
Evans,  Water  Street  North. 

Hamilton,  Ont. 

W'ork  on  the  erection  of  a  residence  is 
about  to  be  started  by  Crompton  & 
Crompton,  Bank  of  Hamilton  Building. 
Frame  construction,  concrete  foundation, 
shingle  roofing.    Estimated  cost,  $5,400. 

Plans  have  been  drawn  for  a  residence 
to  be  erected  on  Summerset  Avenue  by 
Deeley  &  Dodgson,  50  Barnsdale  Avenue. 
Owners  will  do  masonry,  carpentry, 
steel  and  roofing.  Other  trades  not  let. 
Estimated  cost,  $3,000. 

Hampton,  P.E.I. 

Lewis  J.  Taylor  contemplates  the  erec- 
tion of  a  residence. 

Hespeler,  Ont. 

Thomas  Chesterton  is  considering  the 
erection  of  a  residence. 

HufFmans,  Ont. 

Georfe  Hufifman,  R.  R.  No.  5.  Blen- 
heim, Ont.,  is  about  to  start  work  on  a 
residence.  Frame  and  brick  construc- 
tion, shingle  roofing.  Approximate  cost, 
$3,000. 

Midland,  Ont. 

Thomas  Williams.  Midland  P.  O.,  is 
considering  the  erection  of  a  brick  farm 
residence  at  a  cost  of  $5,000. 

Montreal,  Que. 

H.  Couture,  958  Mentana  Street,  is 
considering  the  erection  of  three  flats  at 
964-968  Mentana  Street.  Estimated  cost, 
$3,500. 

Plans  have  been  drawn  for  a  residence 
to  be  built  on  Notre  Dame  de  Grace  Ave. 
for  C.  D.  Peloquin,  448  Old  Orchard  St. 
Estimated  cost,  $3,500. 

F.  R.  Foster,  3  Beaver  Hall  Square, 
has  prepared  plans  for  three  residences 
to  be  erected  on  Marcil  Avenue  by  Rob- 
erts &  Pick,  112  Addington  .Avenue,  at 
an  estimated  cost  of  $9,000. 

Leon  Deslauriers,  496  Fabre  Street, 
has  had  plans  drawn  for  two  flats  to  be 
built  on  Garnier  Street.  Approximate 
cost,  $6,000. 

Tenders  are  now  being  received  by  .A. 
Chausse.  Architect.  City  Hall,  for  re- 
pairs to  the  residence  at  the  pumping 
station.    Estimated  cost,  $10,000. 

A  permit  has  been  issued  to  Laflamnie 
<S:  Bedford.  3137  St.  James  Street,  for  a 
residence  to  be  erected  on  Melrose  Ave. 
Estimated  cost,  $8,000. 

D.  Dufrcsne,  427  Third  .Vvcnue.  Rose- 
mount,  has  had  plans  drawn  for  a  resi- 
dence to  be  built  on  Durocher  Street,  at 
an  estimated  cost  of  $5,000. 

Work  is  about  to  start  on  the  erection 
of  a  residence  at  Fabre  and  Laurier 
Streets  by  A.  &  D.  Boileau,  1485  St. 
Andre  Street.  Approximate  cost,  $25,- 
000. 

Plans  have  been  prepared  for  two 
residences  to  be  built  by  A.  Cloulier, 
S|0  Durocher  .Street,  Outremont  at  an 


estimated  cost  of  $13,000.  Concrete 
foundation,  brick  construction,  felt  and 
gravel  roofing. 

J.  C.  Rancourt,  115  Melrose  Avenue, 
is  about  to  erect  a  residence  on  Old 
Orchard  Street  at  an  estimated  cost  of 
$13,500.    Work  by  day  labor. 

A.  S.  Ulley  is  considering  the  erection 
of  an  addition  to  his  residence  at  80  Ste. 
Faniille  Street.  Concrete  foundation, 
stone  construction,  felt  and  gravel  roof- 
ing.   Estimated  cost,  $4,000. 

Napanee,  Ont. 

A.  E.  Allaster,  42  King  Street  East, 
Brockville,  is  preparing  plans  for  a  resi- 
dence estimated  to  cost  $3,000.  Frame 
and  brick  construction,  stone  foundation. 
Owner's  name  withheld. 

North  Bay,  Ont. 

G.  W.  Duncan,  Oak  Avenue,  is  hav- 
ing plans  of  a  residence  prepared  by 
Angus  &  Angus,  Angus  Block.  '  Brick 
construction,  stone  foundation,  shingle 
roofing.    Estimated  cost,  $4,000. 

Plans  for  a  residence  to  be  erected  on 
Cassels  Street  for  W.  Aubrey  are  being 
prepared  by  Angus  &.  Angus,  Angus 
Block.  Indiana  stone  and  brick  veneer 
construction,  shingle  roofing.  Approxi- 
mate cost,  $4,000. 

Ottawa,  Ont. 

Prices  on  the  erection  of  a  residence 
on  Bellwood  Street  are  being  received  by 
W.  J.  Spratt,  Sunnyside  Avenue,  man- 
ager of  The  Oakland  Lane  Company,  c/o 
C.  C.  Ray  &  Company,  Sparks  Street. 
Stucco  and  brick  construction.  Estimated 
cost,  $7,000. 

Alfred  McDonald,  84  Fulton  Street, 
has  commenced  the  erection  of  a  resi- 
dence on  Bronson  Street.  Frame  con- 
struction.   Estimated  cost,  $3,000. 

Plans  of  a  residence  have  been  drawn 
for  W.  H.  Craig,  136  Bank  Street.  Stucco 
and  brick  veneer  construction,  stone 
foundation,  shingle  roofing.  Estimated 
cost,  $4,600, 

The  erection  of  a  large  apartment 
house  on  Slater  Street  is  contemplated 
by  the  H.  N.  Bate  Realty  Company, 
Canal  Street. 

Prices  are  being  received  by  N.  Poir- 
ier  &  Son,  193  Cathcart  Street,  on  paint- 
ing, heating'  plumbing  and  electrical 
work  required  in  the  erection  of  tene- 
ments on  York  Street. 

T,  J.  Somerville,  28  Waverly  Street,  is 
having  plans  drawn  for  a  brick  veneer 
residence  to  be  built  on  Frank  Street,  at 
an  estimated  cost  of  $5,500. 

The  roofing,  plastering,  painting,  heat- 
ing, plumbing  and  electrical  work  in  con- 
nection with  the  residence  being  built 
for  Calib  Brooks,  Driveway  West,  will 
be  done  by  day  labor  under  supervision 
of  the  owner.  Prices  are  now  received 
on  interior  fittings. 

In  connection  with  the  erection  of  a 
double  residence  in  Ottawa  South  for 
B.  A.  Grison.  100  Fentiman  Street,  tht 
owner  will  do  carpentry  and  make  ce- 
ment blocks.    Other  work  will  be  sublet 

Port  Rowan,  Ont. 

W.  P.  Hathaway  is  about  to  prepare 
plans  for  a  residence  estimated  to  cost 
$3,000.    Material  not  yet  purchased. 

.V.  F.  Price  is  preparing  plans  for  a 
residence,  estimated  to  cost  $3,000. 

Plans  of  a  residence  are  being  pre- 
I^ared  by  Frank  Mason.  West  End  Light- 
house.    Frame  and  brick  construction, 
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sliiiijjk'  roofinK.  Approximate  cost,  $3,- 
000, 

Quebec,  Que. 

The  masonry  and  carpentry  work  in 
connection  with  the  residence  being  built 
on  St.  Foye  Road  for  J.  J.  Brophy  will 
be  done  by  day  labor.  Material  will  l^e 
purchased  by  owner. 

Work  has  been  started  on  the  crcctioii 
of  a  residence  on  Fifth  Street,  Limoilou, 
by  C.  A.  Bourret,  350  Queen  Street.  Brick 
and  frame  construction,  concrete  found- 
ation, felt  and  graVcl  roofing,  .\pproxi- 
mate  cost,  .$4,000. 

W.  Lapointe,  236  Marie  de  L'lncarna- 
tion  Street,  has  commenced  the  erection 
of  a  residence  at  an  estimated  cost  of 
$5,000.  Brick  and  frame  construction, 
metal  roofing. 

A  brick  residence  is  being  erected  by 
O.  Nolin,  113  Stigmates  Street.  Esti- 
mated cost,  $6,000. 

Jos.  Cauchon,  364  Richelieu  Street,  has 
commenced  the  erection  of  a  brick  resi- 
dence on  Stigmates  Street.  Estimated 
cost,  $4,000. 

Ravenswood,  Ont. 

Plans  of  a  frame  and  brick  dwelling 
are  being  drawn  by  J  film  Rcjss.  Esti- 
mated cost,  $3,000. 

Sherbrooke,  Que. 

Tenders  are  being  received  on  the  erec- 
tion of  a  residence  at  37  Quebec  Street 
for  A.  R.  B.  Lockhart,  42  Montreal  St. 
Estimated  cost,  $5,000.  Architect,  H.  G. 
James,  Whiting  Block. 

Skipness,  Ont. 

Plans  of  a  brick  residence  are  being 
prepared  for  Robert  Warmington.  Esti- 
mated cost,  $3,000. 

St.  Marys,  Ont. 

Joseph  Rea  is  preparing  plans  for  a 
residence  to  cost  about  $3,300.  Brick 
construction,  stone  foundation,  shingle 
roofing. 

Plans  of  a  residence  are  being  pre- 
pared by  Keith  Lee.  Frame  construc- 
tion, concrete  foundation,  shingle  roof- 
ing.   Estimated  cost,  $3,000. 

W.  Pullyblank,  Queen  Street,  is  pre- 
paring plans  for  a  residence  to  be  erect- 
ed on  Jones  Street,  at  an  estimated  cost 
of  $3,300.  Frame  construction,  concrete 
foundation,  shingle  roofing. 

Strathroy,  Ont. 

George  Brock  is  preparing  plans  for  a 
brick  residence  to  cost  about  $3,500. 

Toronto,  Ont. 

The  Elias  Rogers  Company,  38  King- 
Street  West,  have  had  plans  drawn  for  a 
residence  and  stable  to  be  erected  on 
Poucher  Street  under  the  supervision  of 
T.  Barber.  Brick  construction,  felt  and 
gravel  roofing.    Estimated  cost,  $0,500. 

Forde.  &  McCurrah,  125  Rainsford 
Road,  are  building  a  residence  on  Col- 
umbine Avenue,  at  an  estimated  cost  of 
.$4,500.    Smaller  trades  may  be  sublet. 

Tenders  on  plumbing  and  heating  re- 
quired in  the  erection  of  a  residence  will 
be  received  by  W.  J.  Nixon,  32  Colum- 
bine Avenue.    Estimated  cost,  $4,000. 

W.  J.  Deeth,  139  High  Park  Avenue, 
is  about  to  start  work  on  the  erection 
of  a  residence  on  Glcncairn  Street  by 
day  labor.    Estimated  cost,  $5,500. 

Tenders  will  be  called  for  shortly  on 
the  erection  of  a  residence  at  Balmy 
Beach  for  W.  M.  Miskelly,  174  Victor 


Avenue.  Frame  and  brick  construction, 
shingle  roofing.  .Approximate  cost,  $4,- 
700.  Architect,  W.  Breden  Galbraith,  23 
St.  Leonards  Avenue. 

Tenders  will  be  received  until  May 
13th  by  the  Toronto  Hydro-Electric 
Commissioners,  336  Yonge  Street,  for  the 
removal  of  houes,  etc.,  at  31-41  Nelson 
Street.  Particulars  at  office  of  Purchas- 
ing Agent,  15  Wilton  Avenue. 

E.  M.  Brett,  39  Rainsford  Road,  has 
commenced  the  erection  of  a  residence 
on  Willow  Street.  Brick  construction, 
shingle  roofing.  Estimated  cost,  $3,- 
500.    Smaller  trades  may  be  sublet. 

Plans  have  been  drawn  for  a  pair  of 
residences  to  1)e  built  on  Sellers  Avenue 
by  T.  J.  Maybee,  ,85  Sellers  Avenue;. 
Brick  construction,  shingle,  felt  and 
gravel  roofing.  Approximate  cost,  $3,- 
500. 

Verdun,  Que. 

A.  Maloit,  380  Gertrude  Street,  has 
commenced  the  erection  of  three  flats 
on  Wellington  Street.  Brick  construc- 
tion, concrete  foundation.  Estimated 
cost,  .$4,000. 

Victoria  Harbor,  Ont. 

Charles  Beattie,  Vasey  Post  Office, 
contemplates  the  erection  of  a  farm  resi- 
dence at  an  estimated  cost  of  $3,000. 
Brick  construction,  concrete  foundation. 

Walkerton,  Ont. 

A.  VVaas,  Cayley  and  Jackson  Streets, 
is  about  to  build  a  residence  at  an  esti- 
mated cost  of  $4,000.  He  will  do  ma- 
sonry and  plastering  himself. 

Thomas  Pellow  is  razing  an  old  build- 
ing preparatory  to  the  erection  of  a 
residence.    Estimated  cost,  $3,000. 

West  Lorne,  Ont. 

D.  M.  Leitch  is  preparing  plans  of  a 
residence  to  In-  ciTitid  on  Graham  St. 
Frame  and  bride  c  i  m  si  ruction,  shingle 
roofing.    Approximate  cost,  $3,000. 

Wheatley,  Ont. 

James  Wigfield  will  rebuild  his  resi- 
dence, which  was  recently  destroyed  by 
fire.    Estimated  cost,  $3,500. 

Windsor,  Ont. 

W.  Hamburg  has  commenced  the  erec- 
tion of  a  residence  on  Langlois  Street  at 
an  estimated  cost  of  $3,500.  Brick  ve- 
neer construction,  concrete  foundation, 
shingle  roofing. 

CONTRACTS  AWARDED 
Barrie,  Ont. 

'I^he  masonry  contract  in  connection 
with  the  residence  being  erected  l)y  W. 
C.  Thompson  has  been  awarded  to 
Thomas  Tooke. 

Bridgeburg,  Ont. 

Tlie  contract  for  masonry  in  connec- 
tion with  the  residence  licing  l)uilt  on 
Highland  Avenue  by  Charles  .Anger,  has 
lieen  let  to  A.  Osborne,  and  the  carpentry 
contract  to  M.  Beam.  Estimated  cost, 
$5,000. 

Charlottetown,  P.E.I. 

.1.  .Anderson.  306  f{illsl)oro  Street,  has 
let  the  general  contract  for  the  erection 
of  a  residence  on  Richmond  Street  to  M. 
Schurman,  Church  Street,  Summersidc. 
Frame  construction,  brick  foundation, 
siiingle  roofing.    Estimated  cost,  $4,000. 

Edmonton,  Alta. 

J.  R.  Mclntyre  is  erecting  an  addition 
to  the  residence  of  P.  Abbott,  1345-25th 
Street,  at  an  estimated  cost  of  .$4,000. 
Frame    construction,    shingle  roofing. 


Architects,  Magoon  &  MacDonald,  Teg- 
ler  Block. 

Guelph,  Ont. 

Taylor  &  Gratton  have  commenced 
the  erection  of  a  residence  for  W.  W. 
Buchanan,  Waterloo  Road.  Stone  and 
brick  construction.  Approximate  cost, 
$5,000. 

Halifax,  N.S. 

The  general  contract  for  the  erection 
of  a  residence  at  Sebastian  and  Gottinger 
Streets  for  Annie  Evans,  10  Richmond 
Street,  has  been  let  to  J.  W.  Evans,  10 
Richmond  Street.  Estimated  cost,  $3,- 
000.  Frame  construction,  felt  and  gravel 
roofing. 

The  following  contracts  have  been  let 
in  connection  with  the  erection  of  flats 
on  Jubilee  Road  for  A.  T.  Smith,  108 
Creighton  Street  :  —  general  contract, 
Maxner  &  Dunlop,  150  Windsor  Street; 
heating,  Longard  Bros.,  Hollis  Street; 
plumbing,  W.  S.  Craig,  Upper  Water 
Street;  electrical  work,  Farquhar  Bros., 
Barrington  Street.  All  other  work  will 
be  done  by  the  general  contractors. 

Hamiltort,  Ont. 

The  masonry  contract  in  connection 
with  the  erection  of  a  residence  at  93 
Duke  Street  for  F.  Taylor,  55  Bay  Street, 
has  been  let  to  J.  Schuart,  Locke  Street 
S.  Owner  will  do  carpentry  and  roof- 
ing.   Other  trades  not  let. 

Hensall,  Ont. 

Mark  Drysdale  has  let  the  contract  for 
the  construction  of  a  brick  bungalow  to 
.Alfred  Taylor,  Hensall.  Approximate 
cost,  $4,000. 

Hespeler,  Ont. 

Harvey  Jones  has  awarded  the  general 
contract  and  masonry  contract  for  the 
erection  of  a  residence  to  W.  Guenther, 
and  the  carpentry  contract  to  Prestien 
&  Bartles.  Brick  construction,  stone 
foundation. 

Ingersoll,  Ont. 

The  general  contract  and  carpentry 
contract  in  connection  with  the  erection 
of  a  residence  on  Oxford  Street  for 
James  Mabery  have  been  let  to  Robert 
Layton,  and  the  roofing  contract  to  F. 
McKay.    Other  trades  not  yet  let. 

London,  Ont. 

E.  H.  Cowan,  Wellington  Street,  has 
awarded  the  general  contract  for  the 
erection  of  a  residence  to  J.  Putherbough, 
1006  Wellington  Street.  Smaller  trades 
will  be  sublet  later.  Estimated  cost,  $3,- 
400. 

Middleton,  N.S. 

O.  A.  Parker,  Wakefield,  Mass..  or 
Middleton,  has  let  the  general  contract 
for  the  erection  of  a  residence  to  N.  S. 
Wood,  27  Williard  Street,  Chelsea,  Mass. 
.Xliproximate  cost.  $15,000. 

Montreal  Que. 

Legucrrier  &  Baillargeon,  305  Fourth 
.Avenue,  Rosement.  have  let  the  contract 
for  the  erection  of  eight  flats  on  Fourth 
.Avenue  to  J.  Lapointe.  1420  Messier 
Street.    Estimated  cost,  .$8,000. 

In  connection  with  the  residence  being 
erected  on  Oxford  Avenue  for  W.  .A. 
McQuestin.  46  .Alexander  Street,  the 
plastering  contract  has  been  let  to  F. 
.A.  Sims,  454  Madison  Avenue,  and  the 
painting  contract  to  A.  Craig,  41  Jurors 
Street. 

Ottawa,  Ont. 

The  general  contract  for  the  erection 
of  a   residence   for  Cyrille   Pothier,  37 
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Cathcart  Street,  has  been  let  to  N.  Poir- 
ier  &  Son,  193  Cathcare  Street.  Brick 
veneer  construction,  stone  foundation, 
shingle  roofing.    Estimated  cost,  $4,000. 

The  general  contract  for  the  erection 
of  a  residence  on  Bethany  Street  for  R. 
S.  Bradley  has  been  let  to  Thomas  A. 
Shore,  6  Craig  Street.  Brick  veneer  con- 
struction, stone  foundation,  felt  and 
gravel  roofing.  Approximate  cost,  $3,- 
"lOO. 

The  contract  for  brick  and  masonry 
work  in  connection  with  alterations  to  a 
residence  for  J.  Kncchel,  585  MacLaren 
Street,  has  been  let  to  R.  Beattie,  7  Ren- 
frew Street.  Brick  veneer  construction, 
stone  foundation,  felt  and  gravel  roof- 
ing.   Estimated  cost,  $3,000. 

Quebec,  Que. 

L.  D.  Morin,  111  Mountain  Hill,  has  let 
the  general  contract,  masonry  and  car- 
pentry contracts  for  the  erection  of  a  re- 
sidence to  L.  A.  Robitaille,  90  Marie  de 
L'lncarnation  Street.  Artificial  stone 
construction,  felt  and  gravel  roofing.  Ap- 
proximate cost,  $8,000. 

A.  Deslauriers,  400  St.  Francis  Street, 
has  commenced  the  construction  of  a 
residence  on  Daulac  Street  for  Elzear 
Pouliot,  7  Daulac  Street.  Brick  and 
frame  construction,  concrete  foundation, 
felt  and  gravel  roofing.  Estimated  cost, 
$4,000. 

Work  has  been  started  on  the  erec- 
tion of  a  dwelling  for  Louis  Rochon,  80 
Creniazie  Street,  by  E.  Rochette,  715 
Stigniates  Street.  Brick  and  frame  con- 
struction, concrete  foundation,  metal  and 
asbestos  roofing.  Approximate  cost,  $3,- 
000. 

A.  Marcotte,  33  Scott  Street,  has  let 
a  contract  for  repairs  to  a  residence  on 
Henderson  Street  to  Joseph  Breton,  175 
St.  Oliver  Street.  Estimated  cost,  $3,- 
000. 

The  general  contract  and  masonry 
contract  in  connection  with  the  erection 
of  a  residence  for  F.  Parent,  Lamontagne 
Ave.,  Domaine  Lairet,  have  been  let  to 
E.  Cauchon,  Lamontagne  Avenue,  Do- 
maine Lafret.  Frame  and  brick  con- 
struction, concrete  foundation,  metal  and 
asbestos  roofing.  .Approximate  cost,  $3,- 
000. 

The  general  contract,  masonrj'  and  car- 
pentrj'  contract  in  connection  with  the 
erection  of  a  residence  for  Joseph  Poulin, 
IGO  Hermine  Street,  have  been  let  to  C. 
Jobin,  1()8  Latourelle  Street.  Frame  and 
brick  construction,  concrete  foundation, 
metal  and  asbestos  roofing.  Approximate 
cost,  $5,000. 

Joseph  Robert  has  let  the  general  con- 
tract for  the  erection  of  a  residence  to 
L.  A.  Robitaille,  90  Marie  de  L'lncarna- 
tion Street.  Artificial  stone  construc- 
tion, concrete  foundation,  felt  and  gravel 
roofing.    Approximate  cost,  $0,000. 

David  Lacombe,  51  St.  Malo  St.,  has 
awarded  the  general  contract  for  the 
erection  of  a  residence  to  Poulin  &  Mar- 
coux,  150  Latourelle  Street.  Brick  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing.     Estimated  cost,  $5,000. 

Randolf.  N.B. 

W.  J.  Donnells  is  erecting  a  residence 
for  E.  P.  Baker.  Randolf.  at  an  approxi- 
mate cost  of  $7,500.  Limestone  con- 
struction, concrete  foundation. 

Renfrew,  Ont. 

J.  L.  Murray  has  let  the  general  con- 
tract for  the  construction  of  a  brick  ve- 


neer residence  to  J.  O'Brien.  Approxi- 
mate cost,  $10,000. 

Sarnia,  Ont. 

In  connection  with  the  erection  of 
three  residences  on  London  Road  for 
Harry  J.  Neal,  London  Road,  the  gen- 
eral contract,  masonry,  carpentry  and 
roofing  contracts  have  been  let  to  A. 
McColman,  130  Nutton  Street  N.  Frame 
construction,  concrete  foundation,  shin- 
gle roofing.    Estimated  cost,  $0,200. 

St.  Lambert,  Que. 

The  contract  for  the  construction  of 
a  residence  on  Logan  Street  for  John 
Smith  has  been  let  to  J.  K.  Duncan, 
Notre  Dame  Street.  Brick  veneer  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing.  Approximate  cost,  $3,- 
800. 

St.  Marys,  Ont. 

S.  M.  Tevlin,  Widder  Street,  has  award- 
ed the  general  contract  for  the  erection 
of  a  residence  to  Stafford  &  Henderson, 
Queen  Street,  and  the  masonry  contract 
to  W.  Huether. 

Toronto,  Ont. 

In  connection  with  the  residence  be- 
ing erected  on  East  Lyne  Avenue  for 
VV.  J.  Wingrove,  1973  Queen  Street  E., 
the  masonry  contract  has  been  let  to 
E.  M.  Morris,  38  West  Lyne  Avenue, 
and  the  carpentry  contract  to  W.  Gold- 
smith, 25  Coleridge  Aveniie. 

S.  M.  Jackson,  323  Beech  Avenue,  has 
let  the  general  contract  for  the  erection 
of  a  residence  at  Bracken  and  Bingham 
Streets  to  H.  B.  Jackson,  323  Beech  Ave. 
Brick  construction,  shingle  roofing.  Es- 
timated cost,  $5,000. 

Marion  W.  Hill,  019  Parliament  Street, 
has  let  the  general  contract  for  the  erec- 
tion of  a  residence  on  Bracondale  Hill 
Road  to  J.  W.  Gratton,  480  Clinton  St. 
Brick  construction,  shingle  roofing.  Ap- 
proximate cost,  $4,200. 

Work  has  been  started  on  the  erection 
of  a  residence  at  100  Stibbard  Avenue 
for  J.  Parsons,  by  Angus  Gillies,  548 
Dovercourt  Road.  Smaller  trades  will 
be  sublet.    Estimated  cost,  $5,000. 

The  masonry  contract  in  connection 
with  the  erection  of  a  duplex  house  on 
Summerhill  Avenue  for  J.  A.  Moss,  78 
Grenadier  Road,  has  been  let  to  J.  Hicks, 
144  Montrose  Avenue.  Prices  for  smaller 
trades  have  been  received,  but  contracts 
not  yet  let.    Approximate  cost,  $7,000. 

Uxbridge,  Ont. 

The  contract  for  the  erection  of  four 
dwellings  for  Moore  Bros.,  hardware 
merchants,  has  been  awarded  to  J.  A. 
Orton,  Orillia,  Ont.  Brick  veneer  con- 
struction, shingle  roofin.g.  Approximate 
cost,  $12,000. 

Westmount,  Que. 

The  healing  and  plum])ing  contracts  in 
connection  with  the  erection  of  a  resi- 
dence on  Edgehill  Avenue  for  C.  W. 
Tingling,  450  Mackay  St.,  have  been  let 
to  John  Colford,  450  Guy  Street.  Roof- 
ing, tiling  and  electrical  work  will  be  let 
shortly.    Approximate  cost,  $21,000. 

The  roofin.g  contract  in  connection 
with  the  residence  lacing  built  on  Wood 
.Avenue  for  H.  R.  Pophani,  384  Wood 
.Avenue,  has  been  let  to  J.  Dunphy,  55 
Barrie  Street,  and  the  contract  for  tile, 
mantels  and  fireplaces  to  R.  S.  Alnir  & 
C'omi)any,  32  Park  .Avenue. 

Windsor,  Ont. 

J  hc  general  contract  for  the  erection 


of  a  dwelling  has  been  let  by  Frank 
Hogan,  380  Bruce  Street,  to  W.  Hend- 
rick.  Brick  construction,  concrete  found- 
ation, shingle  roofing.  Approximate 
cost,  $3,500. 

Power  Plants,  Electricity  and 
Telephones 

Ottawa,  Ont. 

The  Ottawa  Improvement  Commis- 
sion, 110  Wellington  Street,  arc  about  to 
start  work  on  a  street  lighting  system. 
Concrete  posts  will  be  made  and  instal- 
led by  day  labor.  Engineer,  Alex. 
Stuart. 

CONTRACTS  AWARDED 

Qu'Appelle,  Sask. 

The  Lone  Corner  Rural  Telephone 
Company  have  let  the  contract  for  the 
construction  of  a  telephone  system  here 
to  G.  T.  Brander,  208  Armour  Block, 
Regina.    Estimated  cost,  $3,000. 

Sydney,  N.S. 

Stores  and  warehouses  owned  by  E. 
J.  Mitchell,  Bridgeport,  and  Charles 
Mitchell,  Sydney,  and  the  Minto  Hotel, 
owned  by  Mrs.  T.  Atkinson,  have  been 
destroyed  by  fire.    Owners  may  rebuild. 

Tliamesville,  Ont. 

A  by-law  for  the  installation  of  Hydro 
power  will  be  submitted  to  the  ratepayers 
on  May  10th.  Town  Clerk,  W.  J.  Cryd- 
ermam. 


Fires 

Granville,  N.S. 

A  barn  and  residence  belonging  to 
Fred  Strong,  Upper  Granville,  has  been 
destroyed  by  fire,  with  a  loss  of  .$4,000. 
Insurance,  $1,500. 

Hamilton,  Ont. 

Fire  has  damaged  the  residence  of 
Benjamin  Kay,  35  Agnes  Street.  The 
loss  is  partially'  insured. 

Havelock,  Ont. 

A  frame  ice  house  belonging  to  the 
Canadian  Pacific  Railway  Company  has 
f)cen  destroyed  by  fire. 

Hull,  Que. 

The  lumber  yard  and  sheds  of  H.  Du- 
pius  &  Son  have  been  destroyed  by  fire 
with  a  loss  of  $8,000,  covered  by  in- 
surance. 

The  residence  of  Napoleon  Poulin, 
Charron  Street,  has  been  destroyed  by 
fire.    Mr.  Poulin  will  rebuild. 

Killaloe,  Ont. 

A  disastrous  fire  has  destroyed  the 
premises  of  J.  Stack,  Anthony  Cybulski, 
Plazelton  &  Boland,  J.  Paulbetski  and 
Thomas  Cylnilski.  The  loss  of  approxi- 
mately $100,000  is  covered  by  insurance 
to  the  extent  of  about  25  per  cent.  only. 

Lajord,  Sask. 

The  Imperial  Lumber  Yards  have  been 
damaged  by  fire  to  the  extent  of  $5,000. 
Partially  insured. 

Lambeth,  Ont. 

yV.  F.  Robinson's  factory  and  the  ma- 
chinery therein  have  been  totally  des- 
troyed l)y  fire.     Loss.  $3,500. 

Lennoxville,  Que. 

Howard  Dundin's  residence.  Warren 
.Street,  has  been  destroyed  by  fire.  Loss 
$3,000,  partially  covered  by  insurance. 

Lucknow,  Ont. 

Tile  frame  building  occupied  by  Wil- 
(Coiitinued  on  jiage  55) 


Tenders  and  For  Sale  Department 


Concrete  Bridges 

COUNTY  OF  WELLINGTON 


Sealed  tenders  will  be  received  f"'„';"'l 
reinforced  concrete  bridges  of  from  18  "  "j 
spans.  Six  to  be  let  at  Fergus  on  May  20th  and 
four  at  Mount  Forest  on  May  21st.  For  plans 
specifications,  and  other  information  apply  to 
lames  Hoattie,  county  clerk  I'crgusy  W  A  Uvu- 
nett,  lilora;  J.  Campbell,  Mount  Forest;  A.  M. 
Reid,  Kenilwortb;  or  to 

BOWMAN  &  CONNOR, 
1.1  rn  Oneen  Street  West,  Toronto. 


Tenders  for 
Sewer  Construction 


Sealed  tenders  plainly  marked  as  to  contents 
will  be  received  by  the  undersigned  up  to  noon  ot 
Monday.  May  17th,  1915,  for  the  construction  of 
T  sewer  on  Ilumewood  .\venue,  in  the  I  ownshu, 
of  York. 

Plans  and  specifications  and  all  necessa.y  in- 
formation may  be  seen  at  the  office  of  the  unde- 
signed, .57  Adelaide  Street  East,  Toronto. 

The  lowest  or  any   tender   not   necessarily  ac- 

"l"*^''-  FRAXK  T^ARI'.ER, 

Township  Engineer. 

Toronto.   May  Titli.  1!>l."i. 


Department  of  Railways  and  Canals, 
Canada 


Hudson  Bay  Railway 
Terminals 

Port  Nelson,  Man. 


Sealed  tenders,  endorsed  "Tender  for  Provi- 
sions," will  be  received  by  the  undersigned,  up 
to  12  o'clock  noon  on  Wednesday,  May  19th,  1915, 
for  the  furnishing  of  the  above,  to  be  delivered 
in  such  quantities  at  Halifax,  N.S.,  and  at  such 
times  as  may  be  directed. 

Dealers  may  tender  for  the  total  quantities  re- 
quired, or  for  such  portions  thereof,  as  may  suit 
their  convenience. 

Specifications  of  requirements,  and  full  infor- 
mation can  be  obtained  from  the  Purchasing 
Agent  of  the  Department  of  Railways  and  Canals, 
(.)ttawa,  on  and  after  this  date. 

An  accepted  bank  cheque  for  .fl.OOO,  made  pay- 
able to  the  order  of  the  Minister  of  Railways 
and  Canals  must  accompany  each  tender,  which 
surr^  will  b*  forfeited  if  the  party  tendeiing  de- 
clines entering  into  contract  for  supplying  any 
of  tlie  u'"'d-.  awarded  to  him,  or  in  any  way  fails 
to  ] .1 1 '1  11  1  I >    I uliiU  the  same. 

The  cliLque  thus  sent  in  will  be  returned  to 
the  respective  contractors  whose  tenders  are  not 
accepted. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

By  order, 

J.  W.  PL'GSLKV, 

Secretary, 

Department  of  Railways  and  Canals, 
Ottawa,  May  3rd,  lOl.'j. 

Newspapers  inserting  this  advertisement  witli- 
out  authority  from  the  Department  will  noi  be 
paid  for  it.— 79479.  19 


Road  Machinery 


Large  U.  .S.  firm  niakitii:  ,i  special  line  of  road 
drags  desires  to  xium  iN,  representatives  in 
both  Eastern  and  \\  '  I'  n  i  .mada  who  have  good 
connections  with  muim  ip.chties  and  public  con- 
tractors. Apply,  Box  201,  Contract  Record  & 
Engineering   Review,   Toronto.  19-21 


Tenders  for  Auxiliary 
Pumping  Unit 


Sealeil  temlers,  endorsed  "Tender  for  Pumping 
I 'nit."  addressed  to  .S.  R.  Armstrong,  Esq.,  Secre- 
I 'rl  irl)cirough    Utilities    Commission,  l^etcr- 

1  (int.,    will   be    received   until    noon  of 

May  31st.  1915,  for  the  construction  and  installa- 
tion in  place  of  a  complete  Pumping  Uttit. 

Tenders  must  be  accompanied  by  a  marked 
cheque  as  re<|uired  by  Specification. 

.Sp<  (  i  In  at i( 'lis  may  be  obtainefl  from  the  Secre- 
tary: ailduvs  as  above. 

WM.  KE^■\K^l^ .  i,., 

Imilmii. 

.■?(14  UniveiMly   Sheet,  Montreal. 


19-211 


Tenders  for  Dredging 


Sealed  tenders  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Dredging.  Toronto, 
Ont.,"  will  be  received  until  4  p.m.,  Thursday, 
May  20.  1915.  for  dredging  required  at  Toronto, 
Eastern  (iap. 

Tenders  will  not  be  considered  unless  made  on 
tlie  fiiiins  supiilicd,  and  signed  with  the  actual 
signatures  of  tenderers. 

Combined  specification  and  form  of  tender  can 
be  obtained  on  application  to  the  Secretary,  De- 
partment of  Public  Works,  Ottawa.  Tenders 
must  include  the  towing  of  the  plant  to  and 
from  the  work. 

The  Dredges  and  other  plant  which  are  intend- 
ed to  be  employed  on  this  work  shall  have  been 
duly  registered  in  Canada  at  the  time  of  tJie 
filing  of  this  tender  with  the  Department,  or 
shall  have  been  built  in  Canada  after  the  filing 
of  the  tender. 

Contractors  must  be  ready  I'l  Ingin  work  with- 
in thirty  days  after  the  d,ii<  ilic  >  have  been  noti- 
fied of  the  acceptance  of  ilnn  icinler. 

Each  tender  riiust  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Honorable  the  Minister  of  Pub- 
lic Works,  Jor  five  per  cent.  (5  p.c.)  of  the  con- 
tract price,  but  no  cheque  to  be  for  less  than 
fifteen  hundred  dollars,  which  will  be  forfeited 
if  the  person  tendering  decline  to  enter  into  a 
contract  wdien  called  upon  to  do  so,  or  fail  to 
complete  the  work  contracted  for.  If  the  tender 
be  not  acce])ted  the  cheque  will  be  returned. 

Til  Department  does  not  bind  itSelf  to  accept 
the  lowest  or  any  tender. 

By  order, 

R.  C.  DESROCTIEKS, 

.Secretary. 

Department  of  Public  Works, 

Ottawa,  May  3,  1915. 
Newspapers  will  not  be  paid  for  this  advertise- 
ment if  they  insert  it  without  authority  from  the 
Department.— 79498.  '  19 


CITY  OF  STRATFORD 


.Sealed  tenders,  marked  "Tenders  for  Sewer 
I'ljie,"  will  be  received  by  the  undersigned  up  to 
five  o'clock  p.m..  Saturday,  May  16th,  1916,  for 
the  supply  and  delivery  of  approximately: 

5,460  lineal  feet  of  4.S-inch  Reinforced  Concrete 
Sewer  Tile. 

0,200  lineal  feet  of  SC-inch  Reinforced  Concrete 
Sewer  Tile. 

Forms  for  tender  and  any  other  information 
may  be  obtained  from  the  oilice  of  the  City  En- 
gineer. 

Tenders  must  be  accompanied  by  a  marked 
cheque  as  called  for  in  the  specification. 

Tenders   will   also   be   received   for  alternative 

nialerials. 

The  lowest  of  any  tender  not  necessarily  ac- 
cepted. 

A.  B.  MANSON, 
lS-19  City  Engineer. 


Tenders  for  Piles  and  Pile 
Driving,  Incinerator  Plant 


Tenders  will  be  received,  through  registered 
post  only,  up  to  noon  on  Tuesday,  May  26,  1916, 
for  furnisliing  and  driving  piling  for  Incinerating 
Plant  on  Don  Roadway. 

Tenders  must  be  addressed  to  the  Chairman, 
Board  of  Control,  City  Hall,  and  be  plainly  mark- 
ed on  outside  of  enevlopes,  "Tender  for  furnish- 
ing and  driving  piling  for  Refuse  Incinerating 
Plant."  Specifications  and  form  of  tender  may 
he  obtained  at  the  Street  Commissioner's  Office. 
City  Hall.  Parties  tendering  must  comply  strictly 
with  conditions  of  City  by-law  as  to  deposit  and 
sureties,  as  set  out  in  specifications  and  forms  of 
tender. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

T.  E.  CHURCH,  Mayor, 

Chairman,   Board  of  Control. 
Toronto.  May  llth.  191.n.  19 


Tenders  Wanted 


.Sealed  tenders  addressed  to  the  undersigneil 
and  endorsed  on  the  envelope  "Tender  for  Ryer- 
son  School,  Parry  Island.  Ont.,"  will  be  received 
up  to  noon  of  the  8th  day  of  June  next. 

Plans  and  specifications  may  be  seen  at  the 
Post  (Jffices  at  Collingwood  and  Owen  Sound,  the 
office  of  Alexander  Logan,  Esq..  Indian  Superin- 
tendent. Parry  Sound.  Out.,  and  on  application  to 
the  Department,  Ottawa. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  for  ten  per 
cent,  of  the  amount  of  the  tender,  payable  to  the 
order  of  the  undersigned,  which  amount  will  be 
forfeited  if  the  person  or  persons  tendering  de- 
cline to  enter  into  a  contract  when  called  upon  to 
do  so,  or  fail  to  complete  the  work  contracted  for. 

The  building  to  be  fully  completed  and  ready 
for  occupation  by  the  first  day  of  September,  1915. 

The  lo^vest  or  any  tender  not  necessarily  ac- 
i  cpted. 

The  unauthorized  insertion  of  this  advertise- 
ment in  any  newspaper  w'ill  not  be  paid  for. 

DUNCAN  C.  SCOTT, 
Deputy  Superintendent  General 
of  Indian  Affairs. 

Department  of  Indian  Affairs.  Ottawa.  Mav 
3rd.  1915.— 79562.  19 
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Bridge  Tenders 


Sealed  tenders  will  be  received  up  to  noon,  May 
19th.  by  Duncan  Campbell,  Warden  of  Halton 
County,  Moffat,  Ont.,  for  the  construction  of  a 
.■52-foot  bridge  near  Campbellville,  and  the 
strait;liteniii<f  of  the  road,  involving  a  fill  of  2,(160 
yards.  For  plans  and  information  apply  to  the 
Warden,  P.  \Veir,  Campbellville,  or  to 

BOWMAN  &  CONNOR,  Engineers, 
I'.l  31  Queen  Street  West,  Toronto. 


Tenders  for  Filtration  Plant 


Public  Utilities  Commissioners 
of  the 

Town  of  Brockville,  Ont. 


Sealed  tenders,  marked  "Tender  for  Filtration 
Plant,"  will  be  received  by  C.  R.  Deacon,  Esq., 
Chairman  of  the  Public  Utilities  Commission, 
Jtrockville,  unlil  5  p.m..  May  17th,  1915,  for  the 
construction  of  a  Mechanical  Filtration  Plant. 

Plans  and  specifications  may  be  seen,  and  forms 
of  tender  obtained  at  the  office  of  the  under- 
signed. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

G.   H.  BRYSON, 

Town  Engineer. 

Brockville,  April  20th,  1915.  18-19 


TOWiN  OF  WALLACEBURG 

PROVINCE  OF  ONTARIO 

Tenders  for  Water 
Works  and  Sewers 

Sealed  tenders  will  be  received  by  the  Town 
Clerk  until  8  p.m.  on  Tuesday,  June  1st.  1915, 
for  the  following  works : — 

Contract  ■'A-l"-.-Laying  Water  Mains. 
Contract  "A-2" — -Laying  Sewers. 
Contract  "O" — Laying  Sewer   Force  Mains. 
Contract  "P" — Constructing     Sewage  Pumping 
Stations. 

Contract  "T" — Constructing     Electric  Transmis- 
sion Line. 

Plans  and  specifications  may  be  seen  at  the 
Engineer's  Office,  Mail  Building.  Toronto,  or  at 
the  Resident  Engineer's  Office,  Wallaceburg,  on 
and  after  May  15th. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

T.   B.   DUND.\S,  Esq., 

Mayor, 

U.  E.  JOHNSON,  Esq., 

Town  Clerk. 

CHIPMAX  &  POWER, 

Engineers. 

Ti>r..iii...   Nfnv   KHli.   Illl."..  1!) 


ENGINEER 


Ten  years'  experience  on  construction  w|ork, 
reinforced  concrete,  sewers,  intakes,  foundations, 
dredging  (dipper,  hydraulic,  ladder),  cost  data, 
draughting,  timekeeping,  etc.  Best  of  refer- 
ences. Box  191,  Contract  Record  &  Engineer- 
ing Review,  Toronto.  18-19 


FOR  SALE 

A  Bargain,  Par.sons  Trenching  Machine  al- 
most new.  nigs  to  twenty  feet  deep  and  >ip  to 
five  feet  wide.  Box  196,  Contract  Record,  To- 
ronto. 17-19 


FOR  SALE 


Concrete  Mixer,  12  ft.  cap.  "The  Standard"  Low 
Charging  on  truck,  with  high-grade  gasoline  en- 
gine, complete.  New;  never  been  used.  In  stock 
at  Montreal.  Extra  low  price.  Write  for  par- 
ticulars. The  Standard  Scale  &  Supply  Com- 
pany, 1345-47  Wabash  Ave.,  Chicago,  U.S.A. 

19-22 


fred  Bletztein,  dry  goods  merchant,  has 
been  totally  destroyed  by  fire. 

Pilot  Butte,  Sask. 

A  store  and  pool  room  occupied  by 
L.  M.  Morris  and  O.  D.  Adams  respect- 
ively, have  been  destroyed  by  fire.  The 
lodge  hall  of  the  Orangemen  and  I.  O. 
O.  F.  was  also  damaged.  Loss  on  store, 
$12,000,  insurance,  $6,500. 

St.  Augustin,  Que. 

The  store  and  residence  of  E.  Ger- 
maine  have  been  destroyed  by  fire.  Loss 
$6,000,  insurance  $1,000. 

St.  Boniface,  Man. 

The  club  house  of  the  Winnipeg  Row- 
ing Club,  on  the  Red  River  near  Linden 
Avenue,  has  been  damaged  by  fire  to  the 
extent  of  $3,000.  President,  C.  S.  Riley, 
Assiniboine  and  Edmonton  Streets. 

St.  John,  N.B. 

Fire  has  destroyed  the  warehouse  and 
offices  of  C.  H.  Peters  and  Sons,  Lirnited, 
Peters  Wharf.  The  loss,  $13,000,  is  par- 
tially covered  by  insurance.  The  firm 
will  rebuild  at  once. 

St.  Julienne,  Que. 

The  Presbytery  and  church  here  have 
been  destroyed  by  fire,  with  a  loss  of 
$45,000.  Insurance  $.35,000.  The  parish 
will  rebuild.    Curate,  Rev.  J.  A.  Jacques. 

Strathroy,  Ont. 

The  barn  of  Charles  McGiffin,  Main 
Road,  has  been  destroyed  by  fire. 

Thorold,  Ont. 

Stores  on  Clairmont  Street  belonging 
to  James  Doherty,  Allanburg,  Out., 
have  been  damaged  by  fire  to  the  extent 
of  about  $3,000.  Repairs  will  be  made  at 
once. 

Todmorden,  Ont. 

Fire  has  destroyed  a  barn,  implement 
shed  and  silo  belonging  to  James 
Meagher,  21  Fairview  Boulevard,  To- 
ronto.   Estimated  loss,  $5,000. 

Toronto,  Ont. 

A  warehouse  at  26  Duncan  Street 
owned  by  H.  Greisman,  123  University 
Avenue  and  occupied  by  the  Canadian 
Machine  Telephone  Company,  has  been 
damaged  by  fire  to  the  extent  of  $4,000. 

A  disastrous  fire  has  destroyed  the 
summer  hospital  at  Hanlan's  Point  be- 
longing to  the  Hospital  for  Sick  Chil- 
dren, College  Street.  Estimated  loss, 
$100,000. 

The  factory  of  John  Taylor  &  Com- 
pany, 531  Front  Street  E.,  has  been 
damaged  by  fire  to  the  extent  of  $5,000, 
covered  by  insurance. 

Fire  has  totally  destroyed  the  Princess 
Theatre,  169  King  Street  West.  Leasee, 
O.  B.  Shcppard.  Loss,  $100,000.  The 
Metropolitan  Club  have  sustained  a  loss 
of  furniture  and  fixtures. 

Tuckersmith  Township,  Ont. 

.\  barn  belonging  to  D.  Fothcringhani. 
London  Road,  Clinton  P.  O.,  has  been 
destroyed  bj'-  fire. 

Twcedside,  Ont. 

I'ire  lias  destroyed  the  sawmill  and 
planer  belonging  to  Henry  S.  Shaw. 
Loss,  $3,000.    Nn  insurance. 


Union,  Ont. 

Samuel  Hathaway's  barns  have  been 
destroyed  by  fire,  with  a  loss  of  $4,000. 

Vancouver,  B.C. 

A  disastrous  fire  has  destroyed  two 
spans  of  the  Connaught  Bridge  across 
False  Creek  at  Cambie  Street.  Loss, 
$100,000.  The  City  Council  will  start  re- 
pair work  at  once.  Engineer,  F.  L.  Fel- 
lowes. 

Verdun,  Que. 

Residences  on  Argyle  Avenue,  the  pro- 
perty of  Jacob  A^okey,  319  Argyle  Ave- 
nue, have  been  damaged  by  fire  to  the 
extent  of  about  $3,000. 

Victoria,  B.C. 

The  premises  of  Roberts  &  Bishop, 
grocers,  Burnside  and  Prideau  Roads, 
have  been  damaged  by  fire  to  the  extent 
of  $4,000. 

Wallaceburg,  Ont. 

Fire  has  damaged  a  printing  office 
and  warehouse  occupied  by  the  "Herald- 
Record,"  and  others.  Loss  covered  by 
insurance. 

Wash,  Alta. 

Fire  has  damaged  the  hotel,  occupied 
by  Fred  Weis,  Thurn's  implement  ware- 
house and  the  offices  and  sheds  of  the 
Citizen's  Lumber  Coinpany  to  the  extent 
of  $25,000.  The  hotel  carried  $1,000  in- 
surance. 

Waskada,  Man. 

The  stable  and  granary  of  James 
Forbes  have  been  completely  destroyed 
by  fire. 

Windsor,  Ont. 

The  lumber  mill  of  John  Piggott  & 
Sons,  27  London  Street  West,  has  been 
destroyed  by  fire,  with  a  loss  of  about 
$50,000.  The  firm  will  rebuild  and  will 
purchase  machinery  at  once  for  use  in 
temporary  quarters. 


Miscellaneous 

Brant  Township,  Ont. 

The  Township  Council  have  authorized 
the  purchase  of  a  road  grader  and  road 
drags.  Clerk,  M.  A.  RicCallum,  Walker- 
ton,  Ont. 

Buctouche  Beach,  N.B. 

Tenders  will  be  received  until  4  p.m.. 
May  20th,  by  R.  C.  Desrochers,  Secre- 
tary, Department  of  Public  Works,  Ot- 
tawa, for  dredging  at  Lower  Derby, 
Northumberland  County,  and  at  Buc- 
touche Beach,  Kent  County.  Chart  and 
specifications  at  office  of  MacLean  Daily 
Reports,  25  Charlotte  Street,  Toronto, 
and  at  the  Department,  Ottawa. 

Calgary,  Alta. 

The  City  Council  will  shortly  call  for 
lenders  on  the  establishment  of  an 
amusement  ground  in  Bowness  Park. 
■Clerk.  T.  M.  Miller. 

Charlottetown,  P.E.I. 

The  Secretary,  Department  of  Public 
Works,  Ottawa,  will  receive  tenders  un- 
til 4  p.m..  May  27th,  for  dredging  Rocky 
Point,  Charlottetown  Harbor.  Plans  and 
specifications  at  the  Department,  Otta- 
wa. 

Dundas,  Ont. 

The  Town  Council  are  in  the  market 
for  a  hose  wagon,  etc.    Clerk,  J.  S.  Frj'. 

Hull,  Que. 

.\  by-law  has  been  passed  to  provide 
for  the  construction  of  a  booster  plant 
at  Tetreauville  District. 
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London,  Ont. 

Webster  &  Smallman,  care  of  John 
Sinallman,  Elmwood  Avenue,  may  be  in 
the  market  shortly  for  the  supi)ly  of  ce- 
ment for  the  manufacture  of  concrete 
pipe. 

Montreal,  Que. 

The  City  Council  have  instructed  the 
Park  Superintendent  to  prepare  plans 
for  two  comfort  stations  to  be  erected 
in  Lafontaine  Park.  Secretary,  L.  N. 
Scnccal. 

Ottawa,  Ont. 

S.  J.  Willoughby,  G4  Powell  Avenue, 
is  about  to  start  work  on  alterations  to 
three  buildings  on  Bayswater  Street. 
Brick  veneer  construction.  Estimated 
cost,  .$3,000. 

The  Dominion  Governnu'nt  are  con- 
sidering a  propisition  for  raising  the 
level  of  the  St.  Lawrence  Kiver  by  a  sys- 
tem  of  retaining  dykes,  and  the  damming 
of  subsidiary  channels.  A  report  on  this 
work  has  been  prepared  liy  E.  E.  Has- 
kell, Dean  of  the  College  of  Civil  Engi- 
neering, Cornell  University;  V.  W.  For- 
neret,  Superintending  Engineer  of  the  St. 
Lawrence  Ship  Channel,  and  W.  J.  Stew- 
art, Hydrographer.  Dams  will  be  of 
rock  filled  construction.  Approximate 
cost  of  work,  $487,000. 

Summerside,  P.E.I. 

The  T.  Johnson  Company,  Limited, 
are  in  the  market  for  hollow  tile,  marble, 
slate  and  a  vacuum  cleaner. 

Toronto,  Ont. 

Tenders  on  dredging  at  the  Eastern 
Gap,  Toronto,  will  be  received  until  4 
p.m.,  May  20th,  by  R.  C.  Desrochers. 
Department  of  Public  Works,  Ottawa, 
Plans  and  specifications  at  office  of  Mac- 
Lean  Daily  Reports,  2.5  Charlotte  Street, 
Toronto. 

Wyoming,  Ont. 

George  Hodgins  cf)ntcmplates  the  ptu'- 
chase  of  machinery  for  the  manufacture 
of  cement  blocks. 

Winnipeg,  Man. 

The  (.'hairman  of  the  Board  of  Control 
will  receive  tenders  until  May  I4th  for 
the  supply  of  between  live  and  ten  thou- 
sand barrels  of  cement  and  five  hundred 
to  a  thousand  tons  of  refined  asphalt. 
Engineer,  W.  P.  Brereton. 

Yarmouth,  N.S. 

The  Town  Council  contemplate  mak- 
ing extensions  to  the  fire  alarm  system, 
the  installation  of  a  large  bell  and  the 
purchase  of  1,000  feet  of  rubber  hose, 
coats,  etc.    Clerk,  Hiram  Goudey. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  contract  for  the  construction  of  a 
conservatory  for  Gordon  K.  Eraser,  201 
Lister  Building,  has  been  let  to  Lord  & 
Burnham,  1301  Royal  Bank  Building, 
Toronto. 

The  contract  for  concrete  sewer  pipe 
for  the  sanitary  sewer  at  East  Hamil- 
ton has  been  awarded  by  the  city  to  B. 
Blair  &  Company,  of  Woodstock.  The 
work  will  be  commenced  at  once. 

Westmount,  Que. 

The  general  contract  for  the  erection 
of  comfort  stations  and  shelters  in 
Westmount  Park  has  been  let  by  the 
City  Council  to  Reid,  MacGregor  &  Reid. 
Drummond  Building,  Montreal.  Esti- 
mated cost,  $.'5,600. 


Late  News  Items 

Belmont,  Ont. 

The  general  contract  for  the  erection 
of  a  school  here  has  been  let  to  Horton 
Bros.,  St.  Thomas,  Ont.,  at  $7,000. 
.Smaller  trades  will  be  sublet. 

Craik,  Sask. 

Tenders  will  be  received  until  May 
18th  by  Walter  Campbell,  Craik,  for  the 
construction  of  extensions  to  the  rural 
telephone  system  here  for  the  Argyle 
Rural  Telephone  Company.  Work  to 
be  done  according  to  Saskatchewan  Gov- 
ernment plans  and  specifications. 

Eel  Brook,  N.S. 

The  Municipality  will  receive  tenders 
until  noon.  May  22nd,  for  the  construc- 
tion of  a  bridge  and  embankment  ap- 
proaches. Plans  and  specifications  at 
ofifices  of  E.  H.  Armstrong.  Commis- 
sioner of  Public  Works,  Halifax,  N.S., 
and  Albert  Gayton,  Registrar  of  Deeds, 
Yarmouth. 

Fredericton,  N.B. 

Tenders  will  be  received  until  May 
28th  by  F.  Neil  Brodie,  Architect,  42 
Princess  Street,  St.  John,  N.B.,  for  the 
erection  of  an  annex  to  Victoria  Hos- 
pital.   Approximate  cost,  $20,000. 

Montreal,  Que. 

i'.  A.  Paradis.  23  Mentana  Street,  is 
about  to  commence  the  erection  of  al- 
terations and  extensions  to  five  flats  on 
Mentana  Street,  at  an  estimated  cost  of 
$5,000. 

Plans  have  been  drawn  for  ten  flats  to 
be  erected  by  Joseph  Demers,  ()27  Mar- 
(luette  Street.    Estimated  cost,  $12,000. 

Ottawa,  Ont. 

Work  is  about  to  start  by  day  labor 
on  the  erection  of  a  residence  for  W. 
Herbert  George,  Castle  Building,  Queen 
Street.    Approximate  cost,  $10,000. 

I'>nest  Sanders  &  Company,  377  Som- 
erset Street,  have  commenced  the  erec- 
tion of  a  residence  at  RocklifTe  Park  for 
J.  Connors,  care  of  Seybold  &  Gibson, 
80  Elgin  Street.  Stucco  and  brick  con- 
struction.   E.stimated  cost,  $7,000. 

The  general  contract  for  the  erection 
of  a  residence  on  Frank  Street  for  F. 
Argue  has  lieen  let  to  Alexander  & 
Campbell.  345  Bank  Street,  and  the  heat- 
ing and  plumbing  contract  to  M.  M.  O'- 
(  (luruir.  212  Gloucester  Street.  Other 
lr,i<lrs  not  let.  These  firms  have  also 
been  awarded  contracts  in  connection 
with  alterations  and  additions  to  apart- 
ments on  James  .Street  fur  F.  .^rguc,  190 
James  .Street. 

Quebec,  Que. 

In  connec'tion  with  re])airs  to  the  Y. 
M.  C.  A.  gymnasium  on  St.  John  Street, 
the  carpentry  contract  has  been  let  to 
L.  II.  Peters,  Limited,  10  St.  Angele 
Street,  and  the  contract  for  the  elec- 
trical work  to  Quebec  Electric  Com- 
pany, St.  lohn  Street.  Approximate  cost, 
$8,000. 

Royal  Oak,  B.C. 

'i'he  following  contracts  have  been  let 
in  connection  with,  the  construction  of  a 
waterworks  system  for  the  Municipality 
of  .Saanich: — cast  iron  pipe  and  special 
castings,  Balfour,  Guthrie  &  Company, 
739  Hastings  Street  W.,  Vancouver;  100 
hydrants.  Yarrows  Limited,  Esquimalt, 
B.C.;  100  hydrants,  Victoria  Machinery 
Depot,  343  Bay  Street,  \  ictoria;  25  hyd- 
rants, Renssalaer  Valve  Company;  single 
and  double  air  valves  and  12-inch  pres- 


sure reducing  valve,  A.  J.  Forsyth  & 
Company,  325  Howe  Streei,  Vancouver; 
4-inch,  5-inch,  G-inch  and  8-inch  double 
socket  gate  valves,  W.  O'Neil  &  Com- 
pany, 550  Seymour  Street,  Vancouver; 
0-inch  and  10-inch  reflux  valves,  12-inch 
double  socket  gate  valves,  Renssalaer 
Valve  Company. 

St.  Donat,  Que. 

The  Parish  have  had  plans  drawn  for 
a  presbytery  to  be  erected  by  day  labor, 
at  an  estimated  cost  of  $7,000.  Concrete 
foundation,  frame  and  mill  construction, 
metal  roofing. 

St.  Louis  De  Courville,  Que. 

Tile  interior  fittings  contract  in  con- 
nection with  the  erection  of  a  church 
here  has  been  let  to  F.  P.  Gauvin,  St. 
John  Street,  Quebec.  Painting  and  elec- 
trical work  not  let. 

Toronto,  Ont. 

Frank  Barber,  Township  P'ngineer,  57 
Adelaide  Street  East,  will  receive  ten- 
ders until  May  17th  for  the  construction 
of  a  sewer  on  Humewood  .Avenue.  Plans, 
etc.,  at  Engineer's  ofifice. 


The  ratepayers  of  Cartierville,  P.Q.. 
have  voted  in  favor  of  the  purchase  of 
the  waterworks  system  from  the  Mont- 
real Public  Service  Corporation.  The 
Council  have  also  decided  to  construct 
a  filtration  plant. 

The  Montreal  ofifices  of  the  Canada 
Wire  and  Cable  Company,  Limited,  and 
Maloney  Electric  Company  of  Canada, 
Limited,  have  been  removed  from  401 
Lake  of  the  Woods  Building,  to  501 
Merchants  Bank  Building. 

Notable  among  recent  constructional 
measures  in  the  province  of  Quebec  are 
two  by-laws  passed  at  Hull — one  for  ex- 
tending the  water-works  at  a  cost  of 
$200,000,  and  the  other  for  extending  the 
redistribution  station  at  a  cost  of  $100.- 
000. 

Messrs.  Chas.  D.  Kirk  Company,  san- 
itary, heating  and  ventilating  engineers, 
312  Tribune  Building,  W'innipeg,  are  de- 
sirous of  obtaining  catalogues  of  plumb- 
ing, heating  and  ventilating  material, 
v^'atcr  supply  systems,  pumps,  sewage 
ejector  systems,  air  compressors,  tanks 
and  boilers. 

Messrs.  H.  W.  Aird,  Canada  Paint 
Company,  Limited.;  B.  W.  Coghlin,  B. 
J.  Coghlin  Co.,  Ltd.;  G.  H.  Duggan. 
Dominion  Bridge  Co..  Ltd.;  Percy  S. 
McKergow,  National  Brick  Co.,  of  La- 
prairie,  Ltd.;  R.  H.  McMaster,  Steel  Co. 
of  Canada  Ltd.,  have  been  elected  mem- 
bers of  the  executive  committee  of  the 
Montreal  branch  of  the  Canadian  Manu- 
facturers' Association.  At  the  annual 
meeting  a  plan  was  outlined  for  increas- 
ing Canadian  export  trade.  The  idea 
is  to  form  an  export  company,  to  operate 
to  a  certain  extent  on  a  co-operative 
basis.  The  name  of  the  company  will 
be  The  Canadian  Manufacturers'  Export 
Association,  Limited.  Mr.  F.  C.  Arm- 
strong, who  has  charge  of  the  organiza- 
tion work,  stated  that  in  the  first  place 
such  an  organization  \yould  aid  Can- 
adian manufacturers  to  pursue  their  own 
lines  of  enterprise,  while  in  the  second 
it  would  operate  as  a  commission  agent 
between  the  Canadian  manufacturers  and 
the  foreign  markets.  The  Government 
and  the  railway  companies  were  strong- 
ly in  favor  of  such  a  propaganda,  and 
ready  to  help  it,  while  the  banks  were 
also  sympathetic. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office :  Room  509  Canadian  Elxpress  Building 
Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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Denison  Interlocking  Hollow  Tile 
Assures  "Safety  First''  in  Building 


Eight  Inch  Wall 
Builds  like  a  Thermos  Bottle 


Safety  in  construction  because  of  its 
bonding  and  intcrlockmg  features  which 
are  unequalled  by  any  other  tile. 

Safety  in  a  healthful  way  because 
no  moisture  can  seep  in.  There  are  no 
mortar  joints  extending  through  the  wall. 

Safety  in  the  matter  of  heating  for 
the  dead  air  spaces  insulate  it  against 
heat  and  cold. 

Safety  in  fireproof  features. 


Canadian  builders  should  specify 
Denison  Interlocking  Hollow  Tile 
because  it's  well  made  in  Toronto, 
Canada. 


SUN  BRICK  CO.,  Limited 

The  One  Price  Company 
Traders  Bank  Building  TORONTO,  ONT. 


Twelve  Inch  Wall 
Builds  like  a  Thermos  Bottle. 
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Save  50 "o 

on 

Stone  Sawing 


Anderson 

"Diamond  Reinforced" 

Saw  Tooth 

After  costly  experimenting,  we  have  pro- 
duced a  Saw  Tooth  which  enables  diamond 
saw  owners  to  reduce  their  cutting  (independ- 
ent of  labour)  by  50  per  cent. 

This  Tooth   is  the   "ANDERSON  REIN- 
FORCED DIAMOND  SAW  TOOTH." 

This  Tooth  contains,  instead  of  one  solid 
diamond,  a  number  of  small  pieces  making  up 
the  same  weight.  The  double  advantage  be- 
ing that  it  COSTS  LESS  and  LASTS 
LONGER. 

With  the  Reinforced  Diamond  Tooth  the 
diamond  is  inserted  in  a  broken  condition,  and 
perfectly  reinforced  with  steel.  As  the  tooth 
wears  down  only  small  pieces  can  go  to  waste, 
mere  dust,  and  it  is  impossible  for  them  to 
suffer  loss  through  entire  or  partial  breakage 
so  common  with  teeth  cutting  the  harder 
building  stones. 

When  the  first  layer  of  the  small  pieces 
have  done  their  work  and  are  worn  away,  the 
second  layer  comes  into  cutting  action,  and 
so  on,  until  the  teeth  are  worn  out. 

\Vrite  us  for  prices. 

Geo.  Anderson  &  Co. 

of  Canada  Limited 

QUEBEC  BANK  BUILDING, 

MONTREAL 


Steel  Dump  Cars 


Any  Size  or  Design 

Workmanship  Guaranteed 
Prompt  Delivery  Prices  Moderate 


(Car  Dumps  Either  Side) 
Let  us  Quote  on  Your  Requirements. 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


Air  Compressors 

of  Belliss  Make  have  gained  their  reputation  for 

Simplicity  of  Design       Noiseless  Running 
Compact  Design  Low  Oil  Consumption 

Continuous  Operation    Overall  Elfficiency 

Messrs.  Belliss  &  Morcom,  Ltd. 

BIRMINGHAM,  ENGLAND 

Agents 

Laurie  &  Lamb 

Board  of  Trade  BuUding,  MONTREAL 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

.Sales  Offices  and  Hiarich  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 

Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St..  VANCOUVER. 
Canada  West  Electric,  Ltd.,  REGINA  and  EDMONTON. 
Northwestern   Engineering  &   Construction   Company,  Limited, 
CALGARY. 

Prompt  shipments  frcwi  Factory  or  nearest  warehouse. 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office-M  4515— M  4516      Residence— P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


RIVETED  TANKS 

RIVETED  PIPES 

PONTOONS 

and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  L  imited 

TORONTO 


^  STONE  CRUSHER 
"ACME" 

The  Machine  of 

QUALITY  and  MERIT. 


Goodwin,  Barsby  &  Co.,  Leicester,  Eng. 


BROWNING 

LOCOMOTIVE  CRANES 

SEND  us  a  brief  description  of  the  nature  of 
your  job.  We  will  send  you  practical 
photographs  and  data  of  similar  work 
showing  how  it  was  accomplished.  Regardless 
of  what  pile-driver,  shovel  or  crane  you  will  use, 
data  like  this  is  valuable.  We  gladly  furnish 
it.  Write. 

THE     BROWNING  COMPANY 

CLEVELAND,  OHIO 

Sales  Offloss  :  New  York,  Chicago,  Philadelphia,  San  Frnnci»co, 


Straight  or  Curved  Bars 


KAHN  nil 

The  scientific,  practical,  elficient  and  economical 
protection  for  edges  of  concrete  curbs,  columns, 
walls,    entrance   posts,  platforms. 

Write  for  Highway  pamphlet  describing  Curb 
Bar  and  also  Armour  Plates. 


ITnit  of  Plate  and 
Anchorage,  Substan- 
tial Steel  Protection. 
Rigid,  Positive  An- 
chorage. No  Split- 
ting of  Concrete. 
Easy  to  handle  and 
install. 


TRUSSED  CONCRETE  STEEL  CO.  OF  CANADA,  LIMITED, 
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Sales  Offices 
Welland  -  Ontario 

Cobalt  -  Ontario 

7  Bank  Street  Chambers 

Ottawa 
417  New  Birks  Building 
Montreal 


^ZZ:-i:Zl'    STANDARD  STEEL 

Alwaysin  stock    CONSTRUCTION  CO. 


Reinforcing  Ban 

'Self-Sentering" 

Corrugated 
Sheeting 

Send  for  Stock  List 


LIMITED 
WELLAND      -  CANADA 

Manufacturers  and  Erectors 

Steel  Buildings  and  Bridges 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


"AMERICAN" 

ENAMELED  BRICK 

used  for  prominent  and  representative  buildings  of  every 
character. 

Tfieir  INDIVIDUALITY.  DISTINCTIVENESS 
and  BEAUTY  make  them  especially  adaptable  for  ex- 
terior use. 

Write  for  information. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,  New  York. 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling— Positively  LEAK  PROOF. 


Wr  te  for  1915  Catalogue 


319  Pender  St. 


VANCOUVER,  B.C. 


CULVERTS 

Last  for  Years  and  Years 


Moisture  alone  is  a  corrosive  element. 

But  when  the  water  flowing  through  a  culvert 
contains  other  natural  corrosive  elements, 
such  as  alkali  and  acid  for  instance,  the  need 
for  a  corrosion-resisting  culvert  is  further 
emphasized. 


<f  c]Nc:Af8> 

Combats  Rust  and  Corrosion 


A  culvert   made    of   Toncan  Metal  Sheets  is 
economical,  because  it  is 

Ist  — Rust  and  Corrosion-resistirg 

2nd — Low  in  Cost 

3rd — Easy  to  Ship  and  Haul 

4th — Easy  to  Install 

5th — Strong 

Conclusive  and  satisfying  evidence  of  Toncan 
Metal's  durability  is  contained  in  the  "  Text 
Book  on  Corrosion."    Write  for  it. 

The  Pedlar  People,  Limited 

Oshawa,  Ont.  Culvert  Makers 

The  Stark  Rolling  Mill  Company 
Canton,  Ohio  Mfrs.  of  <f  cJi\c:A^r 


No  fill  too  ilcep  for  a  Toncin  Metal  Culvert. 
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To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. 

N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 


High  Calcium  Lime 

Manufactured  by 

The  Dominion  Lime  Company, 

SHERBROOKE,  -  -  PROVINCE  OF  QUEBEC 

^        Its  Special  advantages  are  : 

Strength, 

Whiteness, 

Purity 

Builders  admit  that  our  Lime 
takes  more  sand  and  is  therefore 
cheaper  to  use. 


Shipped  in  Bulk  or  Barrels. 


Will  give  25%  better  results  to  CONTRACTORS,  PAPER  MANUFACTURERS  and 

OTHERS,  than  the  ordinary  lime. 
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Electric  Steel  C< 

astings 

We  can  supply 

Carbon,  Manganese,  Alloy,  Steel 

Castings, 

Forging  Ingots,  Etc. 

Write  for  prices  and  particulars. 

The  Electric  Steel  &  Metals 

Co.,  Limited 

Welland      «  Ontario 

^  UNIVERSAL  CLAMPS 

to  convert   any  round   rod  into  a  bolt 


Long  bolts — removable  bolts — bolts  extending  through  timber  and 
poured  concrete — these  are  best  for  form  work. 

The  Universal  Form  Clamp  converts  round  rods  of  any  size  into 
threaded  bolts  with  removable  heads  and  adjustable  nuts. 

Fig.  1 ,  in  the  column  at  the  left,  shows  the  clamp. 

Fig.  2,  shows  the  cross-section  of  the  clamp,  with  the  oval  hole. 

Fig.  3,  is  a  longitudinal  section,  showang  the  clamp  secured  on  the  rod  by  the  upset  shoulder  and  the  screw. 
In  operation,  rods  are  passed  through  holes  in  forms.    On  one  end  of  each  rod  a  clamp  is  placed  and 
screwed  down. 

Fig.  4,  shows  the  tightening  wrench  which  is  slipped  over  the  opposite  end  of  the  rod,  after  another  clamp 
has  been  put  in  place.  The  wrench  locks  to  the  rod  with  the  cam  (A).  Turning  the  handle  (B)  slides  the 
loose  clamp  along  the  rod,  against  the  form  until  the  adjustment  is  exact.  Then  the  clamp  screws  tightened 
actually  making  a  kink  in  the  rod.  When  the  wrench  is  removed,  you  have  a  long  bolt  securely  holding  forms 
together.    The  rod  will  break  before  the  clamp  will  come  off  either  end. 

Fig.  5,  shows  the  rod-puller  used  in  withdrawing  rods  when  forms  are  wrecked.    The  clamps  are 
loosened  and  the  rods  are  easily  removed. 

One  Clamp  for  walls,  columns  and  soffits  '^'^ill}^:'i^^i:c^^'^n& 

and  various  lengths  of  steel  rods,  forms  may  be  held  rigidly  in  place  during  the  entire  process  of 
building. 

Write  for  circulars  and  prices.    We'll  send  a  sample  clamp  for  10c.  to  pay  postage  and  packing.  ^  i 


Universal  Form  Clamp  Co. 

Sole  Representatives  for  Ontario  and  Eastern  Canada:  .O-*" 

Railway   Contractors   Supply  Company 

504  Standard  Bank  Bldg.,  Toronto  ^<<>' 

Montreal  representatives— Ramsey  &  Kelly,  511  Quebec  Bank  BIdg 


SAFETY  FIRST 

being  interpreted  means 

Associated  Automatic  Sprinklers 

and  spells 

Conservation  of  LIFE,  PROPERTY  and  CASH 
Automatic  Sprinkler  Protedion  provides  Pradlical  Immunity  from 
hire  Loss  and  a  Saving  on  Insurance  Premiums  of  40  to  60%. 

Our  address  is 

Head  Oflfice  :  297  Campbell  Ave.,  Toronto 

(Quebec  Office:  707  New  Birks  BldK..  Montreal 


Associated  Automatic 
Sprinkler  Head. 
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STEAM  and  AIR  ENGINES,  HOISTING  EN« 
GINES,  STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging  Engine 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,   Office  North  \  c^r;      Evening!,  North  2Ui7 


The  contract  for  the  new  Half  Million  Dollar 
Civic  Library  at  Montreal  has 
been  awarded  in 


Queenston  Blue '  Limestone 


Specify  and  get  the  best  Canadian  Stone. 


The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS.  ONT. 

Col^c  A<ronfc.  Toronto,  Geo.  W.  Briln.ll,  Builders' Excbarge. 
aaies  rt^gents.  Montreal,  Arthur  S.  Findl.y,  lO  Phillipi  Pl.ce. 


"Galvaduct"  and  '*Loricated" 

Conduits 


for  Interior  Construction 


Conduits  Company,  Limited 

Sole  Manuiacturers  under  Canadiaa  and  U,  S.  Lattara  Patent 


Toronto 


Canada 


Cawthra  Mulock,  President  Gordon  F.  Perry,  General  Manager 

NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  :  TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 
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Goold^  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water   supply   outfits   of  every 
description. 

CORRESPONDENCE  SOLICITED 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 
Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
NEW  YORK  CITY 


Use  British  Goods  — Support  the  Empire  ! 

Every  foreigner  who  sells  you  goods  that  you  could 
buy  in  the  Empire  is  taking  just  that  much  money  away 
to  build  up  foreign  industries  and  keep  foreign  work- 
men employed. 

Keep  the  money  at  home  where  it  will  circulate 
back  to  you.  Especially  when  you  can  get  equal  or 
better  values  at  home.  The  "Metallic"  line  of  building 
materials  is  British-made  through  and  through 

The  "Metallic"  line  includes  "Empire"  Corrugated 
Iron;  "Eastlake"  Steel  Shingles;  Steel  Siding,  Ceiling 
and  Wall  Plates;  "Hayes"  Patent  Lath;  Skylights, 
Ventilators;  Galvaiiized  or  Copper  Cornices;  Fire-proot 
Doors  and  Windows;  Well  Curbing;  Culverts;  Con- 
ductor Pipe  and  Eave-Troughs. 

Write  today  for  illustrated  catalogues  and  price  lists. 

Metallic  Roofing  Co.,  Ltd. 

Manufacturers — Toronto  &  Winnipeg 


iiilliUiliiiii'Lfliiiii 


Ideal  Incinerator  Plant,  City  of  Fort  William 
Approach  to  Building,  Stack,  Steel  Railway  Dump  Cars. 

The  "Ideal"  Incinerator  is  odorless  in  its  method,  no  fuel 
is  required  as  the  garbage  is  its  own  fuel  after  the  fires  are  started, 
as  we  dry  our  garbage  by  the  most  practical  method. 

There  is  an  "Ideal"  Incinerator  of  50  tons  capacity  in  Fort 
William.  One  under  construction  at  Berlin  of  25  tons  daily 
capacity,  and  another  to  be  commenced  shortly  at  Transcona,  Man., 
of  25  tons. 

■  We  are  prepared  to  furnish  estimates,  plans  and  specifications 
for  all   sizes  of  plants.     Write  us. 

The  Ideal  Incinerator  and 
Contracting  Co.,  Limited 

2  Manning  Arcade  Annex.  TORONTO 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  liRICK 

Cement — delivered  in  5-bari  el  lots,  $1.85  per  bbl. ; 
with  bags,  ,f2.25;  car  lots,  $1.50  on  the  track, 
with  pkgs.  $1.90. 

Lime — grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  bufT, 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  biick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
local,  $12  to  $20,  imported.  $20  to  $30;  sand- 
linie  brick,  $7.50;  King  Edward  Siding;  $(i.5() 
at  tlie  mill;  $8.50  delivered  on  tlie  job.  Pav- 
ing brick.  No.  1,  $18  per  M.  f.o.b.  West  To- 
ronto; No.  2  $14;  paving  blocks.  No.  1,  $24 
per  M. ;  No.  2,  $18.  Sun-Tex  face  brick,  $16 
to  $20  per  M. ;  Denison  interlocking  hollow 
tile,  $60  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 

Crushed  stone— 2-in.,  $1.05;  1-in.,  $1.10;  Vs-i"; 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  S5c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER   (BUILDING  MATERIAL) 

Toronto  prices   (wholesale)   delivered : 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$21;  18  ft.,  $23;  1-in.  Hemlock  No.  1  $21; 
No.  1  -Hemlock  decking  $22 ;  No.  2  Hem- 
lock, dimension  and  1  in.,  $19  to  $21. 

Pine— 1-in.  by  4-in.  to  6-in.,  $27 ;  1-in.  by  8-in., 
$29;  1-in.  by  10-in.,  $30;  1-in,  by  12  in.,  $30 
to  $32;  2-in.  by  4-in.  to  13-in.  wliitc  pine, 
12  ft.  to  16  ft.  long,  $26  to  $31;  7/8  by  6 
and  10-in.  pine  shelving,  $33  to  $42;  7/8  x 
12-in.  pine  shelving,  $4^) ;  No.  1  >vhite  pine 
flooring,  $34;  No.  1  spruce  flooring,  $27;  No. 
1  pine  decking  D  2  S,  $28;  spruce  deci<ing, 
$27  to  $30;  No.  1  pine  V.  or  beaded  sheeting, 
$35;  No.  2  ditto,  $32;  pine  trim  4-in.  cas- 
in,  $1.75  per  100  ft.;  5-in.  ditto,  $2;  S-in. 
pine  base,  $3.40  to  $4.50;  4-in.  pine,  window 
stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.40;  N.  B. 
extras  $4;  N.  B.  clears  $.3.45;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— S  x  8,  10  x  10, 
10  X  12,  12  X  12,  12  x  14,  8  X  10,  8  x  12, 
10  X  14,  14  X  14,  8  X  14,  12  x  16,  14  x  16, 
16  x  16,  .$32;  10  x  16,  14  x  IS,  16  x  18,  $39; 
8  x  16,  12  x  18,  IS  X  18,  $36;  16  x  18,  14  x 
20.  16  X  20,  $36.50;  8  x  18,  12  x  20,  IS  x  20, 
$40 ;  10  X  20,  $37.50 ;  8  x  20,  14  x  22,  16  x  22, 
18  x  22,  20  X  22,  22  x  22,  $45 ;  12  x  22,  $39 ; 
10  X  22,  $39.50;  8  x  22,  14  x  24,  18  x  24, 
20  x  24,  22  X  24,  24  x  24,  12  x  24,  10  x  24, 
$45. 

STEEL  AND'  IRON 

Steel  and  Iron  Bars — $2.25  base;  twisted  and  de- 
formed, $2.50;  structural  sections  $2.75  to  $3. 

Galvanized  iron — 28  gauge  $4.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6-in.  to  12- 
in.  $33;  12  in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets — 26  gauge  $4.25  per  sq.,  28 
gauge  $2.50  to  $3  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  proces  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft.;  6-in.,  40c  ft.;  8-in., 
55c  ft. ;  9-in.,  70c  ft. ;  12-in.,  $1  ft. ;  15-in., 
$1.40.;  18-in.,  $1.90  ft.;  20-in.,  $2.25  ft.;  24- 
in.,  $3.25  ft. ;  less  74  per  cent.,  4-in  to  12-in., 
70  per  cent.,  15-in.  to  18-in.,  65  per  cent.,  20- 
in.  to  24-in. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
liags  extra;  sanded  $4.50,  in  car  lots  at  the 
yard. 

Hydrated  lime — $9.5d  to  $11  in  20  ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown  and  Standard 
wliite  brands,  $1.50  per  bbl. ;  Shield  brand 
$1.25;  New  Brunswick  .$2.50. 

Rope — manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope,  lO'/ic  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  81c.  per  gal  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  78c.  per  gal. ;  red  lead, 
dry,  $8  per  100  lbs.;  putty  in  bulk,  bbls., 
.$3.50  per  100  lbs.;  in  100-lb.  drums,  $3.85; 
putty  in  25-lb.  tins,  .$4.00  iier  1(X)  lbs. ;  steel 
sash  putty,  .$4.00  per  100  lbs.;  turpentine,  in 
bbls.,  73c.  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton  ;  lump,  $9. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buflt  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  .$45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  Stone— 2-in.,  $1.40;  H-in.,  $1.65;  Vi-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  jier  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.7.5  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each ;  50  per 
cent,  at  $19.25;  60  per  cent,  at  .$20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.,3 
grs.,  .$8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No.  7,  23.1  grs.,  $14.50;  No.  8,  .30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15.00  each;  No.  3.  20  shots,  25  lbs., 
.$22.00;  No.  4,  50  shots,  45  lbs.,  $42.00;  No. 
5,  100  shots.  53  lbs.,  $70.00.  Leading  wire, 
in  coils  of  500  ft.,  Ic.  per  ft.  ;  leading  wire, 
twin  cable,  in  coils  of  250  ft.,  3c.  per  dble. 
ft.;  connecting  wire  in  coils  or  spools,  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3.50,  double  strength 
.$4.10;  6- foot,  single  .$4.04,  double  $4.64;  8- 
foot,  single  .$4.58,  double  $5.18;  10  foot,' 
single  .$5.12.  double  .$.5.72;  12-foot,  single 
$5.66.  double  $6.26;  14-foot,  single  $6.20, 
double  .$6.80;  16-foot,  single  .$6.74,  double 
$7.34;  18-foot,  single  $7.28,  double  .$7.88; 
20-foot,  single  $7.82,  double  $8.42;  22-foot, 
single  $8.57,  double  .$9.17;  24-foot,  single 
$9.32,  double  .$9.92;  26-foot,  single  $10.07, 
double  $10.67;  28-foot,  single  $10.82,  double 
$11.42;  30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2..50 ;  1  in. 
X  1  in.  X  M  in.,  25c.  extra;  M  in.  x}4  in. 
X  ^  in.  .50c.  extra.  Boiler  plates — '4  in. 
thick  and  thicker,  $2.20.  Circular  plates — 
Flange  quality,  .30,  in.  dimensions  and  over, 
$2.45 ;  under  30  in.  diinensions,  .$3.6.5.  Beams 
and  cbannel.s — Under  35  lbs.  per  yd.,  $3.00; 
35  lbs.  per  yd.  and  over,  $2..85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.60;  28  gauge,  $3.25  per  sq.  yd.  net  cash. 
Copper  bearing  .sheets — flat,  Apollo  Key- 
stone galvanized.  28  U.  S.  gauge,  .$4.85  per 
100  lbs.  ;  Keystone  black,  28  U.  S.  gauge, 
.$.3.15  per  100  lbs. 

SEWER  PIPE 
Straight  pipe   (per   foot) — 4-in.,  25c;   6-in,,  40c; 
8-in.,  55c:  9-in.,  10c;  10-in.,  80c;  12-in..  $1; 
24-in.,  $3.25.    Bends,  each,  75c,  $1.20;  $2.20, 


$2.80,  .$.3.20.  .$4.00,  $1.3,  Double  collar,  75c, 
$1.20,  .$2.20,  $2.80,  $3,20,  $4,00,  $1.3.  Single 
branch,  2  ft.,  $1,  $1.60,  $2,50,  $.3,15,  $3.60, 
.$4.50.  $16,25,  Double  branch,  2  ft,,  $1,75, 
$2;80,  .$3.85,  .$4.90,  $5,50,  $8,  $26.  Y.  Pipe, 
2'A  ft,,  $2,  $3,  $4,12,  $5,25,  $6,  $8,50,  $27,60. 
Syphon,  $2,25,  $3.60,  $6,60,  $8,40,  $9.60,  $15, 
(l2-in.)  Buclian  trap  cesspools,  double 
syphon,  running  trap  and  band-hole  trap, 
$2.25,  $3.60,  .$6.0,  $8.40,  $9,()0,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  00 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10,00  per  ton.  Plaster  of 
Paris— .$2.35  per  bbl.  Rope— Best  Manilla, 
Uy^c  basis  per  pound;  British  manilla,  12!4c 
basis;  African  hemp,  \2'/2c;  sisal  rope,  105^c 
basis;  lath  yarn,  9)4c.  Boiled  linseed  oil — 
in  barrels,  S2'/2C  per  gal.  of  9  lbs.  Raw  lin 
seed  oil — in  barrels,  80c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5  bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20. 

Lime — Grey,  .34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 

CRUSHED  STONE.  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $2.50  per  yd.;  1-in.,  $2.75; 
JcJ-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — I'A  and  2-in.,  $2.65;  ii-in.  and 

1  in.,  .$2.90;  H-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $40; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 

2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10,  6  X  12,  8  x  12.  $39;  10  x  16,  12  x  16. 
16  X  16,  14  X  18,  16  X  18,  18  x  18.  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  IS  x  20,  $42;  6 
X  16.  6  X  IS,  6  X  20,  8  X  16,  8  X  18,  8  x  20, 
10  X  18.  10  X  20,  12  X  20.  14  x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5'A-in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in..  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3,50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 
Steel— Round    bars,    $2.35   per   100    lbs.;  square 
twisted,  $2.40  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  prtce.  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  68) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY.  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Gypsum  Products 

'-Pillar  Brand'' 


Hardwall  Plaster,    Cement  Plaster,    Land  Plaster 
Whitewall  Finish,    Plaster  of  Paris 

"  Pillar  Brand  "  Gypsum  Products  are  calcined  and  prepared 
by  expert  workmen  under  experienced  supervision.  The 
material  used  is  the  best  grade  of  pure  Nova  Scotia  rock. 
Our  facilities  for  handling  crushed  gypsum  are  unexcelled. 
Shipments  by  rail  or  water. 


Write  Us, 


The  lona  Gypsum  Co.,  Limited 


Head  Office,  Sydney,  N.  S. 


Mills,  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS- continued. 


(Continued  from  page  ((if!) 
SEWER  PIPE 
Sewer  Pipe— Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  0  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  IS'A  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.00;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton ;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 

Paints  and  Oils. — White  lead,  ground  in  oil,  $9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  C9 
cents  per  gal. ;  raw  linseed  oil,  in  bbls. ;  60 
cents  per  gal. ;  dry  red  lead,  $8.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25- 
Ib.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl. ; 
white  Portland  cement,  $7.50  per  bbl.  of  30 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  deliveied. 
Brick — Common  red  brick,  $11  f.o.b.  warehouse, 


$10.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  and  buff  brick,  $35  at  warehouse,  $33  in 
car  lots;  white  enamelled  brick.  No.  1  quality 
$100  to  $120  at  warehouse ;  tapestry  brick, 
$45  at  warehouse;  impervious  brick,  $45  f.o.b. 
buildings;  fire  brick,  $35;  fire  clay,  $12  per 
ton. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  stone— 2-in.,  $1.40;  1  in.,  $1.50;  3/8-in., 
$1.50,  all  f.o.b.  scows. 

Sand — lirick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1.40  per  yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills : 
Timber  (B.C.  ft.)- all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 


STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round    and    square    bars)  $2.75 


twisted  and  deformed,  $2.90; 
tions  $3.25  to  $3.75. 


base ; 
structural  sec- 


Galvanized  iron — 28  gauge,  $5.35  per  100  lbs. 


Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 
$4.45,  9  and  10  ft.  sheets,  $4. (JO  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  100 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  wareiiousc, 
4  in.,  12Kc.  per  ft.;  Gin.,  21c.  ft,;  8  in.,  30c. 
ft.  ;  10-in.,  40c.  ft. ;  12  in,  50c.  ft. ;  15-in., 
$1.05  ft.;  18-in,,  $1.25  ft.;  20  in,,  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster— $13.50  to  $15.00,  in  car  lots 

f  o  b.  Vancouver,  bags  extra. 
Hydrated  lime — $13  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  pe:  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate — $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope — Manilla,  full  coil,  16c.  basis;  2nd  grade, 
14 c.  basis;  sisal  rope,  12%c.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50  to  $2.75. 
White  lead— ground  in  oil,  $10.50  to  $11  per  100 

lbs. 

Boiled  linseed  oil— in  bbls.,  $1.02  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.00  per  gal. ;  red  lead, 
dry,  $10  to  $11  per  100  lbs. ;  putty  in  bulk, 
bbls.  3c. ;  putty  in  25-lb.  tins,  4c. ;  turpentine 
in  bbls.,  90c. 


"BEATTY  HOISTS" 

Dredging  and  Excavating  Machinery 
Material  Handling  Equipment 

On  work  where  exacting"  and  uninterrupte(J 
service  is  of  vital  importance,  the  Con- 
tractor who  knows,  uses  BEATTY  Hoists 
because  of  their  proven  RELIABILITY. 

Bring  your  excavating",  (dredging  and  ma- 
terial handling  problems  to  us. 

Send  for  Catalog  TODA  Y. 

M.  Beatty  &  Sons 

Main  Office  &  Work.:  Limited 

Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Simcoe  Street 


H.  E.  PLANT  1790  St.  James  Street,  Montreal, Que. 

ROBT.  HAMILTON  &  CO   Vancouver,  B.C. 


Agents:— 


E.  LEONARD  &  SONS   St.  John,  N.B. 

KELLY-POWELL,  LTD.,  Mc Arthur  Bldfc.,  Winnipeg,  Man. 
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Burlington  Steel  Co. 


(Formerly  Canada  Steel  Co.,  Ltd.) 

Hamilton,  Canada 


Limited 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

3  4  ,  7  8    and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 


Plain  and  Galvanized 


Prompt  Shipment  from  Stock 


"KINGSTON"  BARGE  DREDGE 


They 
are  easily 
operated 
at  low 
cost. 


The  economy,  efficic  iu  \  ami  conv  enience  made  possible  by  the  use  of  Ihese  machines  have  placeti  iliem  on  jobs 
for  almost  every  government  in  the  world.    They  are  easily  operated,  at  low  cost.    Write  for  catalogue. 

MANUFACTURED  BY 

ROSE,  DOWNS  &  THOMPSON,  LIMITED,    HULL,  ENG. 

Designers  and  manufacturers  of  Dredging  and  Oil  Mill  Machinery 

C  A  N  .A  D I A  N  R  E  PK  E  S  !•;  N  TAT  I V  E  S 

The  R.  E.  CLEATON  CO.,  227  Coristine  Bldg.,  MONTREAL 
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Jambs  Thomson,  President. 


J.  G.  Allan,  Vice-President. 


Jambs  A.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


CASir  i^TO  piPl' 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds  ^ 

3  inches  to  60  inches  diameter 

of  Waterworks  Supplies.  Water.  Gas,  Culvert  and  Sewer 

HAMILTON.  ONT. 


Spruce  Dimension 

in  any  sizes  up  to  i  2-in.  and  in  any  lengths  up  to  3o-ft. 

Also  Random  lengths  in  plank  and  timber. 

Spruce  treated  by  the  Kyanizing  process  to  preserve  it 
from  decay  a  specialty. 

Send  for  Illustrated  Booklet  and  Prices 

RERUN  MILLS  COMPANY 

Portland,  Maine 


(Pounded  1852) 


TAYLOR  SAFES 

and  VAULT  DOORS 

One  Quality  Only— The  Best. 


Branches: — 
Montreal 
Winnipeg 
Edmonton 
Vancouver 


J.  &  J.  Taylor,  Limited 

Toronto  Safe  Works 
Toronto 

Made  in  Canada"  for  60  years. 
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Residence  ^nd  Apartment 

DUMBWAITERS 

"Chelsea"  Dumbwaiters  are  quickly  and 
easily  operated,  practically  noiseless  and 
run  without  friction  or  jar. 

Write  our  agents  for  information. 

Chelsea  Elevator  Co.,  New  York 

Agents 

Hardware  Co.  of  Toronto 


No.  3  Plain  Sheave 
Dumb  Waiter. 
50  to  150  lbs.  capacity. 


26  ADELAIDE  ST.  W. 


Limited 


PIPE  BENDS 

eliminate  heavy  fittings 
economize  space, 
avoid  leaky  joints, 

save  trouble,  room  and  money 

We  make  pipe  bends  in  size  and  shape  to  meet  your 
specifications.  The  cut  above  illustrates  a  20  inch 
expansion  bend  of  16  foot  radius  containing-  38  feet 
of  pipe  joined  in  the  arc  by  the  Atwood  Line  Weld. 


ATWOOD 


PinSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO 
PinSBURGH,  PA. 

ENGINEERS    FOUNDERS  MACHINISTS 


4 

ATWOOD 


Represented   by  W.  M.  Campbell,  25  Howland  Ave.,  Toronto,  Oht. 


Built  forC.P.Ii.  Montreal 


CANADIAN 
CHICAGO  BRIDGET  IRON  WORKS 

BRIDGEBURG,  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  To-day  for  Canadian  Illustrated 
Catalogue  No.  15. 
Opfice.s  :~ 
Bridgebure,  Ontario,  130  Janet  .Street 

Chicaeo,  Illinois,  ISW  W.  insth  Street. 
New  York.  N.Y.,  :W  Church  Stieet 
Shops:— Bridgeburg.  Ont. 
Chicago,  111.  Greenville 


Pa. 


Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection,  Power  Plants,  Hydraulic  Mining,  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe— and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

p.  O.  Box  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  High  Bridge 

Write  for  Catalogue 

Full  Particulars  and  Estimates  Furnished 


.»H  (•>  •,><, 


, V"- w»  >Sm,  ■wi;." 


/^^*     «,  w» 


A  Scientific  Pavement 

mutt  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
UnafFectedby  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 


B/O04 


These  requirements  are  met  by 

Asphalt  Block  Pavements 

Send  for  Descriptive  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited     -     Windsor,  Ont. 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  ^^^^  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

Applied  Perspective,  by  William  P.  P.  Longfellow. 
Published  in  1901  by  Houghton  Mifflin  &  Com- 
pany. 98  pages,  illustrated.    Price  $1.00. 

A  Treatise  on  Cement  Specifications,  by  Jerome 
Cochran.  Published  in  1912  by  D.  Van  Nostrand 
Company.    100  pages.    Price  $1.00. 

Building  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

(  (iitrifugal  I'unips,  by  R.  L.  Daugherty.  Published 
in  ]9].5  1)y  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  191,5  by  McGraw-Hill  Book 
Company.    280  pages,  illusfrated.    Price  $3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
I'ublished  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  354  pages,  illustrated.  Price 
.$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
hy  The  Myron  C.  Clark  Publishing  Company. 
1G5  pages,  illustrated.     Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 

Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 
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The  HAMILTON  BRIDGE  WORKS  co 


HAMILTON,  CANADA 


Limited 


STEEL  BRIDGES 


FOR  STEAM  RAILWAYS. 

ELECTRIC  RAILWAYS 

HIGHWAYS.  ETC.,  ETC. 


FOR  FACTORIES.  OFFICES,  WAREHOUSES 
POWER  STATIONS,  MILL  BUILDINGS 
OR  ANY  OTHER  PURPOSES 


AND  BUILDINGS 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C  12,000  Tons 

STEEL  BRIDGES  AND  BUILDINGS 


The  Glue  Book 


What  it  Contains: — 

Chapter  i — Historical  Notes 
Chapter  2— Manufacture  of  Glue 
Chapter  3 — Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5— Glue  Room  Equipment 
Chapter  6 — Selection  of  Glue 


Price  50  cents. 


Contract  Record 

and  Engineering  Review 
347  Adelaide  St.  West       -  Toronto 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Castings  of  all  kinds,  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  
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MI  IFI  I  FR  ^^^^ 

ATlWi^i^i^l,^iv  TAPPING  MACHINE 


Strong,  Durable, 
Effective 

Its  Record 

Twenty  -  Five  to 
Thirty  years  con- 
stant service  and 
still  on  the  job — 
Not  HI  a  few  se- 
lected instances 
but  m  hunch'eds  of 
cases. 


\ 


The  Mueller  Water  Tapping  Machine 


\ 


There  is  nothing  about 


Costs  about  one  cent  per  day    conipariufj;    selling  price  to  length  of  service, 
the  water  works  plant  that  will  give  you  as  MUCH  for  so  LTFTLE  expense. 

Water  works  men  everywhere  take  off  their  hats  to  the  Mueller  Tapping  machine.     They  know  by 
\         comparison  and  from  experience  that  it  is  unequaled.     You   can   profit   by   their   experience.  it 
\  alone  is  a  guarantee  that  you  will  make  no  mistake  l)y  the  adoption  of  this  wonderful  machine. 

\  It's  the  pride  we  take  in  interjecting  quality  into   the    Mueller  Tapping   Machine   which  insures 

\  you  a  thoroughl\   hiyii  grade  tool.    We  would  not  put  a  fraction  less  quality  into  it.  We 

\^  wiiuld  put  in  more  if  we  could. 

Mfg.  Co.  \ 


C.  R. 

H. 
Mueller 


Ltd. 

Sarnia,  Ont. 


\ 


Quote  me  prices  on 
Tapping  machines  and 
send  me  your  general 
catalogue. 


MUELLER  WATER  WORKS  GOODS 

The  Mueller  line  of  water  works  goods— corporation  cocks,  curb  cocks,  branch  connec- 
tions,  goose   necks,   tools,   water  meter  testers,  are  all  built  on  the  Quality  principle. 
Service  and  endurance  are  what  you  want — that's    what    you    will    get    in  Mueller 
Goods. 

PROVED  UP 

All  Mueller  Goods  are  proved  up  by  a  200-poun(l  hydraulic  pressure  test  and  are 
UNCONDITIONALLY  GUARANTEED. 


\ 


\ 


\ 


Signed   'V^ 


\ 


Prov. 


Made  in  Sarnia,  Canada 

H.  Mueller  Mfg.  Co.,  Ltd.,  Sarnia,  Ontario 

Makers  of  High  Grade  Water,  Plumbing  and  Gas  Brass  Gcods 


\ 
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Warren 

Cast 
Iron 
Pipe 

Your  requirements  can  be  filled 
and  your  specifications  carried  out 
to  the  letter  whether  they  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  «         NEW  YORK 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


''Lion  Brand Paints 


White  Lead  Zinc  White 

Flat  Brick  Paint 

"Lion  Brand"  includes  the  best  quality  white  lead,  also  oils,  stains, 
shellac,  etc.  For  builders  and  dealers  in  builders'  supplies,  we  have  a  g-ood 
proposition. 

Our  other  supplies  include  turps,  putty,  varnish,  ready  mixed  paints, 
zinc  white,  dry  colors,  pure  colors  in  oil  and  dry  colors. 

Architects  should  specify  "  Lion  Brand  "  paints,  oils  and  varnishes. 

The  Ottawa  Paint  Works 

Ottawa,  Ontario 
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Civil 

Contractors 

Electrical 

Directory  of  Engineers 

Special 

Mechanical 

Interests 

Chipman  &c  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

VN'illis    Cliiimuui.      (ico.    II.  Power. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  .Supply  and    I'm  ilicalion,  .Si  w  cragc  and 
Sewage   Di.sposal,  Water  Power  Development. 
Tel.  Long  Distance  t'litown  1174(1-41 

New  Birks  Building,  MONTREAL 


E.G.M.  CAPE  &CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  p.  Q.  St.  John,  N.B. 


<D'ietrich> 

Contracting  Engineers 

300  Read  Building,  MONTREAL 

-pecialists  in  I  Tntleiground  Pipinir 

I 'nder^,^i  (UMid  ("uniluit  ( "on i  llcli*  mi 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.,  Ltd. 

Consulting,  Civil  and 

Sanitary  Engineers 

tienci  al  .Municipal   Kntdncci  in^ 

.  ,  .       t   Waterworks,  Sewerage 

Specialties: 

I   and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers, 
Water  Powers,  Structural  Steel,  Bridges, 

Jiuildings,   &c.,  &c. 
1114    Gosford   St.  MONTREAL 


K..1. 


t  i  l   W.   1 1  mil, 
I'l  l  sident 

(  .  I  I'vin^,  Ii-. 
\  ui-  I'lcs. 


.las.  \V.  Modal, 
Secretary 
Clias.  C.  Whittier, 
'Ideas.  &  Mail. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

II  cad  Ofiice  and  I^aboratories 
!m;.-,  .\!,(dn  I'ddg.        -        Montreal,  Que. 
liranclies 

Traders  liaiik  I'.uilding,  Toronto,  Out. 
.Standard    liank    I'.uililing,  Vancouvci 

Norfolk   llr)tisc.   Laurence  Pountney  llill. 
London.  K.C, 


H.  B.  Pullar.  Assoc.  Am.  Soc.  C.E. 
T.   (  .    Ford,   (1.,    L,  \, 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

Pavements,  Roads,  \\  alci  pi  ootings.  Floors, 
Sidewalks.    Tars,     .\si.lialls.     nituniens.  Oils, 

i'aiiits.    Ililnmiiions  Specialties. 
A  new  plan  for  Efificienl  Road  andPaving  Inspection 
378  Woodward  Ave.,   DETROIT,  MICH. 


LIMITED  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


ALL  BUILDING  WORK 
LARGE  OR  SHALL, 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

\l  ;innfacl  nrci  ^    '  -t 

GARBAGE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

I'lionc  (  irtice  and  Works: 

.Main  :mi4-1Mi.";  (12   F.splanade   V...  Toronto. 


GEO.  K.  McDOUGALL 

Conftulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
yoltagetransmi.ssion  line.s,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 

POWER    BLDG.    -  MONTREAL 


STEEL  &  RADIATION  LIMITED 

Products  all    Made   in  Canada 


Toronto. 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 


Steelcrete 
Steel 

Lockers 


Crushed 

Roman 

Milton 


Stone 
Stone 
Brick 


T.  A.  Morrison  &  Co.,  "^^^ '^Hu'n^.^T''^ 


STANLEY  LIGHTFOOT 

REO'D  PATENT  SOLICITOR  ANO  ATTORNEY 

LUMSDEN  BLDG.(^^yONGe")''"ORONTO. 

NEW  BOOKLET  O^^  COMPLETE  INFORMATION  FREE 
««NT,ON  ^*oeot  M.  3713 


nCNNISTEEl 

\^  LOMOON  '  CAHAOA 


THE  BEST  STEEL  LOCKERS  MADE  IN  CANADA 

MADE  BY 

TMI  DENNIS  WIRE  ana  IRON  WORKS  CO.  LIMITED 
LONDON.'  CANAOA  ' 


H.   L  Griswold. 
Montreal. 


B  .W.  Seton, 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

l!R.\M  II  OFFICES: 
1!4  .\delaide  .Street   East,  Toronto, 
mo.'!    I'nion   Trust    Ituildin.if,  Winnipeg. 

Cement    Testing    and  Reinforced 
Concrete  Inspection. 
Mill.   Sliop  and   Field  Insi)ection 
nf  Steel  Structures  and  Rrid.ges. 

Tesl^  and  Inspection  of  iron  and 
.Steel    i'ipe,  etc. 

ICxpert  l^xaminalions  &  Reports. 

Represented  at  Xew  ^■ork,  I'ittsliunjli  and 
t  liicago;  (Ilasgow  and  I^ondon,  En.ij. 
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"T^he  Canadian  Bridge 
*  Company,  Limited 

WALKERVILLE,  ONTARIO 


Manupacttjbbrs  of 


Steel  Buildings 
Roof  Trusses 

RailwaLy  «»<■  HigKwa».y 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 

Successors  to 

Wm.  P.  McNeil  &  Company,  Limited 

Manufacturers  of 

Bridges— Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant.    NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 


r 


Three  Rivers,  Quebec 
Wnyasamack  Pulp  and  Paper 
Co.,  Ltd. 

50,000  gallons.  149  feet  to  top 
120,000      "         100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

915  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives :  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Io\v;i,  'J38  Tuttle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds :    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stciir 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,   Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Works:  Hillcrest  16I4.1615-16I6 
Private  exchange  connectins  all  departments. 
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Slow  Speed  Blast-Wheel  for  stringy  material. 

Catalog  256-12  is  really  a  text-book  on  blow-pipe  systems 


"Canadian" 

Slow  Speed  Reversible 

Mill  Exhausters 

''Made  in  Canada" 

For  Conveying  and  Removing  Shavings,  Saw- 
dust,  Grain,  Dust  from  Abrasive  Wheels,  Bark, 
Smoke,  Gases,  Fumes,  Etc. 

REDUCE  POWER  COST  15  to  50% 

and  run  at  35%  lower  speed  than  standard  fans 

These  results  are  not  accomplished  by  putting  a 
large  wheel  in  a  standard  housing — the  entire 
fan  is  designed  and  proportioned  for  low  speed 
and  high  efficiency. 

Have  you  a  copy  ? 


Canadian  Blower  and  Forge  Company,  Limited 

BERLIN         -  ONTARIO 


St.  John 


Montreal 


Toronto 


Winnipeg 


Vancouver 


MITCHELL  CRUSHER 


For  Stone 
and  Ore 


'1*"«''V**V-'.V.''* ■*.';.'*-  ';'-'**^; 


We  manufacture  a  complete  line  of 
crushers.  Also  crushing  equipment 
for  quarries,  mines,  contractors  and 
builders. 

Mitchell  crushers  are  sturdily  built 
to  crush  the  hardest  materials. 

Get  our  prices. 


Woodstock 
Concrete 
Machinery  Co. 

Woodstock,  Ont. 
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Replace  the  old 
twisted  wire  way  of 
bracing  forms  for 
concrete  work  with 


i 

'  Columt, 

i 

It 

Crass  Section  Forms 


P 

16 


o 


Peerless  Form  Clamp 


The  one  positive  means  of  bracing  forms. 

Forms  clamped  with  Peerless  Wire  clamps  won't  bulge  and  won't  leak 
at  the  planking  joints  when  a  wet  mixture  is  used. 

Simple  and  Inexpensive 

First  cost  is  low;  easily  operated  by  unskilled  labor;  requires  least  cutting 
of  form  work;  most  easily  removed  from  forms  and  used  over  and  over  again. 

Made  of  two  simple,  strong  cast  iron  parts,  weighing  2  Yz  lbs.  and  a 
wrench  is  furnished,  either  style,  free. 

Price  list  and  circular  sent  on  request. 

Peerless  Form  Clamp  Company 

407  N.  8th  Street,  St.  Louis,  Mo. 

Sold  by  F.  H.  Hopkins  &  Co.,  Montreal  and  Winnipeg 

Sales  Agents  for  City  of  Winnipeg  and  Provinces  of 
New  Brunswick,     Nova  Scotia,     Ontario  and  Quebec 


Agents 
Wanted  in 

Open 
Territory 


TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil    Refineries,  Etc. 

We  al.so  build 

Steel  Structures 

to  support  them. 

Write  us  for  quotations 

MacKinnon,  Holmes 
(b  Company  Limited 

SHERBROOKE,  QUE. 


THE   CONTRACT  RECORD 


May  12.  lOir, 


"DOMINION  WIRE  ROPE" 

Made  In  Canada 
Stocked  in  Montreal,  Winnipeg  and  St.  Catharines 

'YY^HEN  your  work  is  severe  you  need  a  Wire  Rope 
that  will  withstand  it,  otherwise  you  will  lose 
much  time  in  putting  on  new  Ropes. 

JF  you  are  experiencing  any  Wire  Rope  trouble,  pro- 
bably either  the  construction  or  the  quality  is  not 
suited  to  your  particular  work.     We  will  gladly  give 
you  the  benefit  of  our  long  experience. 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  MONTREAL 


'Reliance"  Crusher  Mounted  on  Four-Wheel  Truck, 
with  Elevator  Folded. 


"Reliance 

Steel  Stone 
Crushers 


99 


"r?VERY  part  of  the  Reliance  Portable  Crusher  Plant  is  made  with  a  view 
to  continuous  satisfactory  service  and  the  minimum  of  difficulty  and 
delay  in  moving  from  one  point  to  another  and  in  getting  started  after  reset- 
ting. The  bucket  chain  on  our  folding  elevator  is  of  the  famous  "Reliance" 
type,  of  which  we  have  no  record  of  a  chain  breaking. 


Ransome  Concrete 
Mixer 


The  Machine  with  all  the  Good  Features 


X^7HEN  deciding  upon  a  special  concrete  plant  you  should 
'  '      avail  yourself  of  all  the  experience  you  can. 

VI /"E  will  be  pleased  to  submit  designs  of  a  plant  to  take 
'  ^      care  of  your  special  requirements  if  you  will  send  full 
particulars  relative  to  the  work  to  be  undertaken. 

Catalogue  upon  request 


F.  H.  HOPKINS  &  CO.,  MONTREAL 


Branches:-St.  Catharines,  Ont. 


1206  Union  Trust  Bldg.,  Winnipeg 


Vancouver,  B.  C. 
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BELUSS  &  MORCOM,  LTD. 

Engines  and  Air  Compressors 

Over  150  Sets  Installed  in  Canada 

Gas  and  Oil  Engines 
Boiler  Feed  Pumps 
Centrifugal  Pumps 
Refuse  Destructors 
Air  Filters 

Water  Softening  Plants 
Sewage  Disposal  Plants 
Filter  Presses 

Complete  Installations 

designed   and  carried   out,  Belllss  &  Morcom  steam  Driven  Compressor 

LAURIE  &  LAMB 

Engineers 

212  Board  of  Trade  Bldg.  :-:  :-:  MONTREAL 
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Manufacturers  of 

Iron 

Fire  Escapes 

Marquise,  Covered  Ways, 

Balconies,  Gates  and 
Railings,  Collapsible  Gates 
and 

Fire  Door  Fittings 

Aikenhead 
Architectural 
Metal  Works 

364-370  Richmond  St.W., 
TORONTO,  ONT. 


1000  Feet  a  Day  at  a  Total  Cost  of  1% 

Cents  a  Foot! 

ThaVs  the  Kind  of  Cost  Records  accomplished  by  the 

fA   AUSTIN  Trench  Excavator 

Those  figures  may  seem  small  but  after  you  note 
what  they  cover  they  may  impress  you  as  even  more  re- 
markable still. 

Here  are  the  expense  items  on  which  the  net  total 
of  1  1/6  cents  a  foot  was  based: 

Cost  of  operator,  assistant,  board  bill  of  operator, 
some  teaming,  gasoline  and  lubricants. 

The  work  was  accomplished  at  Aurora,  Illinois,  U.S.A., 
under  the  supervision  of  L.  H.  Johnson,  superintendent 
of  distribution,  the  Western  United  Gas  &  Electric  Com- 
pany of  Aurora. 

Some  of  Mr.  Johnson's  daily  reports  follow: 

May  10th  .  .".  ...  1450  ft.,  total  cost  per  foot  $0.0078 

May  12th   1430  ft.,  total  cost  $0.0093 

May  17th   1250  ft.,  total  cost  $0,009 

May  24th   1257  ft.,  total  cost  $0.0091 

The  above  are  merely  characteristic  of  the  economy 
achievements  of  Austin  Trenching  Machines. 

It  will  pay  you  to  get  tlie  details  which  explain  the 
advantages  of  the  Austin  Machine 

Write  to  our  Canadian  Representatives— the  one  nearest  you 
Lecky  &  Collis,  Limited.  49  Beaver  Hall  Hill,   MONTREAL;  43  Scott  St.,  TORONTO,   or  P.O.  Box  611,  NAPANEE,  ONT. 
Canadian  Equipment  &  Supply  Co.,  CALGARY  and  EDMONTON.    Dominion  Equipment  &  Supply  Co.,  WINNIPEG,  MAN. 

F.  C.  AUSTIN  DRAINAGE  EXCAVATOR  CO.  Raii«ay  Exchange,  Chicago,  u.s.a. 

.Agents  W  anted  in  Open  Territory 
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28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"  GET  THE  HABIT 


Buy  Rubber  Goods 

(Tires,  Hose,  Belting,  Packing,  Etc.) 

Made  In  Canada 


GET  ANOTHER  HABIT 

Bum  Them  From  Us 


Our  line-up  is  complete,  our  quality  is  unexcelled, 
and  our  prices  are  right.  Let  us  show  you 
what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 
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JACKHAMER 


Operates  by  steam 
or  air. 

Drills  up  to  1 6  ft.  holes. 

Used  for 
Open  Cut  Work 
Trench  Excavation 
Breaking  Boulders 
Shaft  Sinking 

Drifting 
Boring  Coal 
Trimming  Walls 


This  tool  rotates  automatically  and  full  air  pressure  may  be 
directed  through  the  hollow  steel  to  completely  clear  the 
hole  of  all  cuttings.     This  permits  of  drilling  deep  holes. 

Illustration  covers  all  the  latest  improvements. 

CANADIAN  INGERSOLL  -  RAND  CO.,  LIMITED 

COMMERCIAL  UNION  BUILDING,   MONTREAL,  CAN.     •     WORKS:  sherbrooke,  que. 
Sydney,       Montreal,       Toronto,       Cobalt,      Timmins,       Winnipeg,       Nelson,  Vancouver. 
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''Imitation  is  the  sincerest  form  of  flattery " 


This  photo  shows  the 


WESTERN  AIR  DUMP  CAR 

which  is  being-  copied  by  other  car  builders.  See  these  cars  in  opera- 
tion on  the  Welland  ship  canal ;  Montreal  aqueduct ;  Ocean  terminals, 
Halifax  ;  St.  Charles  River  improvements.  Quebec  ;  Canadian  Pacific 
Railway  ;  Grand  Trunk  Pacific  Railway  ;  Quebec  harbour,  and  on  prac- 
tically all  jobs  where  dump  cars  are  used,  and  compare  them  wjth  the 
cars  offered  you  as  being  "just  as  good." 


WE  ARE  AGENTS  FOR 


Bucyrus  Company 

(Steam  and  Electric  Shovels,  Dredges,  Pile 
Drivers,  Wrecking  Cranes,  etc.) 

Pennsylvania  Railroad 

(For  sale  of  their  retired  locomotives.) 


Western  Wheel  Scraper  Co. 

(Dump  cars,  road  machinery,  etc.) 

Toronto,  Hamilton  &  Buffalo  Railroad 

(For  sale  of  retired  equipment.) 

John  A.  Roebling's  Sons  Co. 

(Wire  Rope.) 


CANADIAN  EQUIPMENT  CO.  Limited 

Branch:  ST.  CATHARINES,  ONT.  MONTREAL 

Western  Representatives : 

Dominion  Equipment  &  Supply  Co.,  Limited 

WINNIPEG  VANCOUVER 
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Adamantine  Steel 

Hull  Iron  &  Steel  Foundries 

Air  Compressors 

Can.  Ingersoll-Rand  Co.,  Ltd. 
Smart-Turner  Machine  Company.. 

Architects'  Instruments 
Stanley  Company,  W.  F. 

Architectural  Iron  Work 

Aikenhead      Architectural  Iron 

Works  ^     ^  ^ 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclnlyre 
Steel  &  Kadiation  Limited 

Architectural  Terra  Cotta 

Northwestern  Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp'tg  Co. 

Ash  Hoists 

Gilhs  &  Geoghegan 
Herbert  Morris  Crane    &  Hoist 
Company 

Asphalt 

Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 

Auto  Accessories 

Can.  Consolidated  Rubber  Co. 

Bathroom  Fittings 

Can.  Consolidated  Rubber  Co. 

Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  Belting  Company 
Goodyear  Tire  &  Rubber  Co. 

Belting  (Conveyor,  Thresher,  etc.) 
Can.  Consolidated  Rubber  Co. 

Blast  Hole  Drills 

Armstrong    Manufacturing  Co. 
Hopkins  &  Co..  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 

Can.  Ingersoll-Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can..  Ltd.,  U.  F. 

Turbine  Equipment  Company 


Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks, 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Hydraulic  Press  Brick  Co. 
Interprovincial  Brick  Co. 
Maloney,  John. 

North-Western  Terra  Cotta  Co. 

Brick  Dryers 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Buckets 

Beatty  &  Sons,  M. 
Browning  Company 
Cleaton   Company  R.  E. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Sudbury  Construction  &  Mach- 
inery Company 


Brick  Machinery  and  Supplies 
Crossley  Machine  Company 
Sheldons  limited 


Brick  Coating 

Wadsworth  Howland  Co. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton   Bridge   Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines  .Steel  Co. 
Sarnia   Bridge  Company 
-Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Builders'  Hardware 

Aikenhead  Hardware  Limited 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Britnell  &  Company 
Interprovincial  Brick  Co. 
Maloney,  John. 
Morrison  &  Co..  T.  A. 
Rogers  Supply  Company 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceresit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 
De  Laval  Steam  Turbine  Co. 
E.  Laurie  Company. 
Turbine  Equipment  Company 

Ceresitol 

Ceresit   Waterproofing  Co. 

Chains 

Woodliouse  Chain  Co. 

Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Chimneys  (Reinforced  Concrete) 

Laurie  Company,  E. 
Turl)ine  Equipment  Company 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 

Concrete   Block  Machines 

London   Concrete  Machinery  Co. 

Concrete  Mixers  and  Appliances 
Canadian    Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway  Contractors  Supply  Co. 

Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits   Co.,  Ltd. 
Orpen   Conduit   Co.,  Ltd. 
RicwiL    Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Wells  &  Gray 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Browning  Company 
Can.    Fairbanks-Morse  Company. 
Canadian   Equipment  Company 
Dake  Engine  Company 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.   Co.,  Wm. 
Lecky  &  Collis 
Marsli  &  Henthorn 
Morris  Macliine  Works 
Montreal  Locomotive  Works 
Railway  Contractors  Supply  Co. 
Stinson-Reeb  Buihlers'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Company 

Contractors'   Flare  Lights 

Sudbury  Construction    &  Mach- 
inery Company 

Conveying  Machinery 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Lrd. 
Corrugated  Iron 

Can.  II.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  Travelling  and  Locomotive 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Pollard  Mfg.  Company 

Crushed  Stone  and  Granite 

Canadian  Equipment  Company 
Crushed  Stone,  limited 
Hagersville  Contracting  Co. 
Smyth  &  Ryan 

Crushers  (Stone  and  Rock) 

American  Road  Machine  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Culverts 

Pedlar  People 

Damp  Proof  Coating 

Ceresit   Waterproofing  Co. 

Derricks  and  Derrick  Fittings 
Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 
Pollard  Mfg.  Company 

Door  Hangers 

Allith  Mfg.  Company 

Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian   Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Drill  Steel  Sharpeners 

Canadian    Ingersoll-Rand  Co. 

Dump  Cars,  Wheels,  etc. 

Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsli  &  Henthorn 
National  Steel  Car  Co. 
Sheldons  Limited 


Dump  Carts  and  Wagons 

Canadian  Equipment  (Company 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 

Drying  Apparatus 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Fans 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Chelsea  Elevator  Company 
Roelofson  Elevator  Works 
Turnbull  Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 

Excavators 

Beatty  &  Sons,  M. 
Dull  Company,  Raymond  W. 
Hopkins  &  Co.,  F.  H. 
Pawling  &  Harnischfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Engines 

Canadian  Blower  and  Forge  Co. 
Can.    Fairbanks-Morse  Company 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait  Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 
Pullar,  H.  B. 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filters 

American  Water  Softener  Co. 

Filtration  Plants 

verMehr  Engineering  Co.,  John 

Fire  Brick 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

(Continued  on  page  12) 
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For  Permanent  Lines  : 


CAST  IRON  PIPE 


for 


Water  and  Gas  Supply,  Fire  Protection,  Road  Culverts,  etc. 


30'  Intake,  floated  to  position  before  lowering 

United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Offices  :— BURLINGTON,  NEW  JERSEY 

Sales  Offices  —Philadelphia,    Chicago,    Buffalo,    Portland,  (Ore.,)     New  York,    Chattanooga,  Pittsburgh 

St.  Louis,   San  Francisco 


OUR 

Facilities  for  supplying  any 
quantity  of 

CLEAN  CRUSHED  STONE 

Are  Unexcelled 

SHIPMENTS  -  G.  T.  R.  &  C.  P.  R. 
Team  Delivery  If  Required 

CEMENT 
SAND 

GRANOLITHIC 
TRAP-ROCK 

Rogers  Supply  Co.,  Limited 

28  King  St.  W.,  Toronto  MAIN  4155 


DUNDAS  QUARRY 

Capacity  4000  Tons  Daily 
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Fig.  C  21.    Mantel  Clock 

ARTISTIC  MERIT 

as  well  as  accuracy  in 
Time-keeping  is  embodied 
in  all  Pulsynetic  Electric 
Clocks.  No  matter  wheth- 
er they  are  to  be  fixed  in 
the  Residence,  Office,  Fac- 
tory, Warehouse,  or  Tower, 
we  have  the  corred  design 
at  the  right  price. 

One  ma^er  transmitter  con- 
trols any  number  of  dials, 
irrespedive  of  size  or  posi- 
tion and  never  wants 
winding. 

Architedts,  Engineers  and 
all  interested  in  Correcfl 
Time  should  send  at  once 
for  our  Book  Five,  or  full 
particulars  and  prices  may 
be  obtained  from: — 


W.  Ashall 
442  Sherbourne  St. 
TORONTO 

Gent  &  Co.,  Ltd. 

Leicester,  Eng. 
Cables,  Lodestone 


KERR 

Gate  Valves 


and 


Fire  Hydrants 


"MADE  IN  CANADA 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 


THEY  COST  LESS  — 


THEY  SELL  FOR  MORE 


YOU  SELL  MORE  OF  THEM 

8  X  8  X  24  inch  Granite  Rock  Face  Block 

By  a  new  process,  which  protects  the  facing,  while  the  block  is  being  cast,  we  eliminate  all  traces  of  cement  from  the  face  of  block, 
and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 

These  cuts  show  blocks  just  as 
they  came  from  the  molds;  they  are 
not  treated  with  acid  or  scrubbed 
with  brusli,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
by  any  other  system,  at  any  cost, 
that  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our- granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
BLOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  the  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 

Cast  Stone  Block  &  Machine  Co.,  Limited    (Zagelmeyer  System) 

298  Howard  Avenue,  WINDSOR,  ONTARIO 


8  X  8  X  24  inch  Granite  Smooth  Faced  Block 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 
Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:   Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,   Engines,   Filters,   Forgings,  Hydraulic 
Mtchintry,    Pumps,    centrifugal    »nd    reciprocitingf,  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants. 


Lacbine  Water  Work* 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  Kra 


THE  CONTR/ 


The  color  that 
never  grows  tire- 
some— RED. 

The  brick  that 


never  never 
fades— 


"BRADFORD  REDS" 
our  smooth  l)rick,  noted  for 
its  uniform  texture  and  rich 
unfading  red  color.  Made 
in  both  dry  pressed  and 
nn  pervious. 

"Bradford  Ruffs,"  a  fine 
rough-textured  red  brick  for 
buikhng  bungalows,  garden 
walls  and  wherever  unusual 
or  rustic  effects  are  desired. 

fVrife  for  the  RED  Catalog. 

Bradford  Pressed  Brick  Co. 

"  The  Red  Brick  People" 
Bradford,  Pa. 

IVe  also  make  fire-proojing  Hollow 
Brick  and  Hollow  Block. 


CT    RECORD  M,y  v^^■, 


W/e  manufacture  the  most  compre- 
hensive range  of 

CLAY-WORKING 
MACHINERY 

in  the  world 


The  Crossley  Improved 
Sagger  Press 

The  Crossley  Improved  Sagger  Press, 
capable  of  making  from  600  to  800  sag- 
gers per  ten  hours,  according  to  height, 
at  a  manufacturing  cost  of  less  than  one 
cent  each.  In  the  operation  of  this  press, 
one  man  is  required  to  superintend  the 
hand  wheel,  one  to  operate  the  die  and  a 
hoy  to  cut  off  the  clay  as  it  comes  from 
the  pug  mill,  and  remove  the  finished 
saggers  to  the  drying  room. 

This  is  but  one  of  our  modern  mach- 
ines for  progressive  clay-workers.  Write 
fur  180-page  catalogue. 

The 

Crossley  Machine  Co. 

Trenton,  New  Jersey,  U.S.A. 


May  3  9.  1915 
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Hull  Iron  &  Steel  Foundries,  Limited 

Head  Office  and  Works      -      HULL,  QUEBEC 

Manufacturers  of  Steel  Castings 

Chrome,  Manganese  and  Nickel  Steel  Castings 


Annealed  and  Unannealed 


Repair  parts  for  Stone  Crushing  Plants, 
Machinery  and  Cement  Mills  our  specialty. 


Mniing 


Machine  Moulded  Gears 

any  size   up  to    i8  feet  in  diameter  made  without 
patterns. 

We  solicit  your  patronage  and  prompt  attention  will  be  given  to  any  orders. 


London  Bull  Dog 
Batch  Mixer 

A  small  size  Mixer  BUILT  to  do  Big  Work  on  small  jobs. 
50  cu.  yds.  per  day,  6  cu.  ft.  per  batch.    BUILT  to  Last  a  Life  Time. 
Li^ht  and  easily  moved.    Can  be  operated  with  few  men. 
This  machine  will  save  the  price  of  itself  on  a  small  job 
in  Twenty  Days'  Use. 


Send  for 
Catalogue 
No.  IB. 


Little  Giant  Hand  Mixeri 

The  only  satisfactory  Hand  Mixer  on  the  market. 
Meets  every  requirement. 

Rasy  to  Operate.  Easy  to  Clean.  Does  Perfect  Work.  Capacity 
3\  cu.  ft.  per  batch.  Just  the  Machine  for  small  jobs.  Write  for 
particulars.    Send  for  Catalogue  No.  IG. 

We  make  Twenty-Three  Different  Sizes  of  Cement  Mixers  and  a 
full  line  of  Concrete  Machinery  and  Cement  Working  Tools. 


Little  Giant  Hand  Mi,\er. 


London  Concrete  Machinery  Co.,  Limited, 

Branches  and  Agencies  in  every  large  city  in  Canada. 
WORLD  S  L\RGEST  MANUFACTURERS  OF  CONCRETE  MACHINERY  AND  CEMENT  WORKING  TOOLS 


London,  Ont. 
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Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
Ormsby  Company,  A.  B. 
Pedlar   People  Limited 
Steel  &  Radiation  Limited 
Trussed   Concrete  Steel  Co. 

Floor  Hardener 

Cercsit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Ritliber  Co. 

Fuel  Economizers 

Sturtevant  Co.  of  Can.,  I^td.,  I!.  F. 

Furnaces, 

Toronto   Furnace   &  Crematory 
Company 

Fuse  (Safety  Blasting) 
Lecky  &  Collis 

Forges 

Canadian  Hlower  and  Forge  Co. 
Slieldoiis  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  Sliaplcy  &  Muir  Co. 

Gasoline  Engines 

Canadian   Fairbanks-Morse  Co. 
Cioold,  Shapley  &  Muir  Co. 

London   Concrete  Macliinery  Co. 

Generators,  Turbine  Driven 
De  Laval  Steam  Turbine  Co. 

Glass 

Consolidated  Glass  Company 
E.tcelsior  Plate  Glass  Co. 
Luxfer   Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Inip't"g  Co. 

Gravel  Washing  Plants 

Dull  Company,  Raymond  W. 


Hammer  Drills 

Canadian    Ingersoll  Uand  Co. 

High  Pressure  Pipe  Lines 

Pittslnirgh   Valve,   Foundry  & 
Construction  Company 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Slieldons  Limited 

Sturtevant  Co..  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian   Ingersoll-Rand  Co. 
Gillis  &  Geogliegan 
Goold,  Shapley  &  Muir  Co. 
Lecky  &  Collis 

London   Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert 

Pollard   Mfg.  Company. 
Pawling  &  Harnischfeger. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thompson  Pipe  Co. 
Kerr  Engine  Company 

Incinerators 

Ideal   Incinerator   &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 

Insulating  Compounds 

Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


industrial  Cars 
Hopkins  &  Co.,  F.  H. 

Interior  Finish  and  Doors 

Canada  Olhce  &  School  Fur.  Co 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lath  Board 

Bishopric   Wall   Hoard  Co. 

Lime 

Dominion  Lime  Company 

Maloney,  John 

Standard  White  Lime  Co. 

Lighting  and  Pumping  Installations 
Can.  H.  W.  Johns  Manville  Co., 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal  Locomotive  Works 

Marble   Working  Machinery 
Pollard   Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil  Tank  &  Pump  Co. 

Ornamental  Moulds 

London   Concrete  Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Packing 

Can.  Consolidated  Rubber  Co. 

Paints  and  Varnishes 
Dominion    Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 

Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Company 
Dunn  Wire-Cut-Lug  Brick  Co 
National  Paving  Brick  Manufac- 
turers' Association 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

Canadian   Pipe  Co. 

Dominion  Concrete  Co. 

(Sartsliore-Thomson  Pipe  Co. 

National  Iron  Works 

Pacific  Coast  Pipe  Co. 

United  States  Cast  Iron  Pipe  Co. 

Vancouver    Wood    Pipe  &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 
(Continued  on  Page  14) 


-It  J 


I  a 


SAUVECAKDE  BUILDING. 

In  Montreal  alone,  a  number 
of  the  most  prominent  build- 
ings are  equipped  with  the 
( i&O  Telescopic  Hoist. 


Another  Letter — 

And  Another  Installation 

Messrs.  Saxe  &  Archibald  whose  letter  to 
our  Montreal  agents  is  here  reproduced, 
specified  the  G  &  G  Telescopic  Hoist  for 
the  La  Sauvegarde  Building. 


Raises  a  maximum  load  of  500  lbs.  at  a 

speed  of  30  feet  per  minute,  operated  from 

sidewalk.    Clean,  safe  and  noiseless  in  operation. 

Only  ash  hoist  with  which  it  is  practical  for  one  man  to  perform 

entire  removal  of  ashes.  »    •     /-^        j  >> 

Made  in  Canada 


Write 
to 
nearest 
agent  for 
illustraltd 
Booklet 
and  Prices 


GILLIS  &  GEOGHEGAN,    Sherbrooke,  Que. 

Black  Building  Supply  Co.,  Ltd.  B.  &  S.  H  Thompson  &  Co.,  Ltd.  Wm.  N.  O'Neil  Co..  Ltd 

Agents  for  Ontario  Agents  for  t^ucbcc  Agents  for  British  Colunilna 

Toronto  Montreal  Vancouver 

W.  T.  Grose,  Agent  for  Manitoba,  Saskatchewan,  Alberta,  Winnipeg 


May  19,  1915 
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—  CHAMPION  — 

ROCK  CRUSHERS 

The  frame  of  a  rock  crusher  is  subject  to  a  tensile  or  pull- 
ing strain,  and  as  forged  or  rolled  material  is  the  only  material 
that  is  absolutely  safe  under  such  a  strain,  the  main  frame  of 
all  CHAMPION  ROCK  CRUSHERS  is  made  from  high  car- 
bon special  rolled  steel  plate,  which  makes  it  entirely  safe 
from  the  secret  flaws  common  to  any  "cast"  material. 

Careful  construction  means  long  life  and  it  is  with  this 
'jnd  in  view,  that  the  smallest  detail  in  mechanical  construc- 
tion is  thoroughly  gone  into  and  carried  out,  so  that  the  com- 
pleted machine  is  not  only  simple  in  construction  but  safe  and 
durable  in  operation. 

CHAMPION  ROCK  CRUSHERS  are  used  in  both  station- 
ary plants  or  mounted  upon  trucks  where  a  portable  plant  is 
desired. 

A  full  and  complete  line  of  STONE,  SAND,  and  GRAVEL 
ELEVATORS,  SCREENS  and  all  ACCESSORIES. 

".'\sk  for  special  Bulletin." 


THE   "CHAMPION"   LINE  OF  ROAD,  STREET  AND  CONTRACTORS  MACHINERY. 

THE      CHAMPION"   OIL  DISTRIBUTERS  FOR  DUST  PREVENTION  OILS,  ALSO  THE 
HEAVY  ASPHALT  AND  TAR  PROCUCTS  FOR  ROAD  BINDERS. 


Manufactured  by 

American  Road  Machine  Company  of  Canada,  Limited 

GODERICH,  ONTARIO 


Macadam  Roads 

must  be  built 
of  a 

Tough 
^  Stone 

that 
will  cement 

WE  HAVE  IT 

The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 

Pile  Driving  Machinery 
13eatty  &  Sons,  M. 
Browning  Company 
Canadian  IngersoU  Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Marsh  &  Henthorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Plaster  Bond 

Ceresit  Waterproofing  Co. 

Plumbing  Supplies 

Mueller  Mfg.  Co..  H. 

Planing   Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Plate  Glass 

Excelsior  Plate  Glass  Company 

Plug  Drillers 

Canadian    Ingersoll  Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian  IngersoURand 


Power  Engines 

Inglis  Company,  John 

Pressed  Brick 

Interprovincial  Brick  Co. 

Pump  Valves 

Can.  Consolidated  Rubber  Co. 

Pumps  and  Pumping  Machinery 
Beatty  &  Sons,  M. 
Canadian  Blower  and  Forge  Co. 
Canadian  Fairbanks-Morse  Co. 
Canadian   IngersoU  Rand  Co. 
Cook,  A.  D. 

De  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Morris  Machine  Works 
Smart-Turner  Machine  Co. 
Turbine  Equipment  Company 

Quarry  Machinery 

American    Road    Machine  Com- 
pany of  Canada 
Canadian    IngersoURand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore,  John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Refrigeration  Machinery 
Keiths  Limited 

Road  Asphalt 

Asphalt  &  Supply  Company 


Reinforcements,  Concrete  &  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  .Steel  Co. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

American  Road  Machine  Co. 
Exeter  Mfg.  Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Lecky   &  Collis 
Morrison  &  Co.,  T.  A. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Roof  Glazing 

Hope  &  Sons,  Henry 

Roofing  Material 
Bird  &  Son 

Bisliopric  Wall  Board  Co. 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

N'oble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar  People  Limited 

Rubber  Covered  Rolls 

Can.  Consolidated  Rubber  Co. 

Rubber  Cement 

Can.  Consolidated  Rubber  Co. 

Rubber  Mats 

Can.  Consolidated  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Dull  Company,  Raymond  W. 

Safes  and  Vaults 

(an.  Fairbanks-Morse  Company. 
Taylor,  J.  &  J. 

Scales 

(an.    Fairbanks-Morse  Company. 


Screens 

American    Road   Machine  Com- 
pany of  Canada 
Canada  Wire  &  Iron  Goods  Co. 
Dull  Company,  Raymond  W. 
Good  win,  Barsby  &  Company 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London   C'oncrcle   Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  &  Collii 

Sheathing  Board 

Bishopric  Wall   Board  Co. 

Shovels  (Steam) 

Browning  Company 
Beatty  &  Sons,  M. 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Montreal  Locomotive  Works 

Silo  Moulds 

London  Concrete  Machinery  Co. 
Skylights 

Hope  &  Sons,  Henry 

Pedlar  People  Limited 
Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 

DesMoines  Bridge  &  Iron  Co. 

Hamilton  Mfg.  Co.,  Wm. 

MacKinnon,  Holmes  &  Co. 

Manitoba  Bridge  &  Iron  Works 

Pittsburgh-DesMoines  Steel  Co. 

Pedlar  People  Limited 
Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co. 

Pittsburgh  Valve,  Foundry  anu 
Construction  Company 

Sheldons  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 


ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

ARCHITECTS  .-Psitromze  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  5539 — Connecting  All  Departments 

MONTREAL 


May  19,  1915 
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Crushed 
Stone 


All  Sizes 

Large  stock  of  clean 
stone  on  hand  ready 
to  ship 

Best  by  Test  for  road 
and  concrete  work 

Storage  Bins,  Capacity  2000  Tons 

Canada  Crushed  Stone  Corporation,  Limited 

Dundas  h  Ontario 


J 


SUNRISE 


INMNDOM 


"Sunrise 
in  Fandom" 


Took  place  in  18C0  when  B.  F. 
Sturtevant  invented  the  first  fan 
and     althongh     tliere     have  been 
thousands  of  imitators  of  that  idea, 
the  world's  largest  supply  of  fans  still 
cinios     from     the     Sturtevant  Works. 
Sturtevant  Fans  are  made  for  every 
imipo-e,  —for  heating,  ventilating,  mechanical 
draft,     foundry     use,     drying     and  cooling. 
The   real  asset   of  the   Sturtevant  organization 
consists  not  in  its  huge  plant,  but  in  its  spirit 
of   progress,   in   its   ownership   and   inheritance  of 
ideas,  in  the  largest  corps  of  trained  fan  engineers 
in  the  world  and  in  the  Multivane  Fan — the  most  eff 
cient  commercial   fan  in   the  world. 

Catalog  180-Z  on  request. 

The  B.  F.  Sturtevant  Company  of  Canada,  Limited 

Winnipeg       Montreal        GALT,  ONTARIO        Vancouvtr  Toronto 
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Sprinkler  Systems 
Keitlis  Limited 

Steam  Engines 

Sturtevaiit  Co.  of  Can.  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Kadiation,  Ltd. 

Steel 

Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Steel  Pipe 

Factory  Products  Limited 
I'age-Hersey  Iron  Tube  &  Lead 
Co.,  Ltd. 

Sound  Deadening 

Can.  IL  W.  Johns  Manville  Co., 
Ltd. 

Stair  Builders 

McGregor  &  Mclntyre 

Stair  Treads 

Can.  Consolidated  Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metals  Co. 

Stone  Backing 

Ceresit  Waterproofing  Co. 

Stone 

Britnell  &  Company 
Hagersville   Contracting  Co. 
Maloney,  John 
Morrison  &  Co.,  T.  A. 
Queenstown  Quarry  Co. 
Rogers  Supply  Coniiiany 
Sackville  Freestone  Company 


Stone  Saws 

Anderson, 


Geo. 


Stone  and  Sand  Elevators 

American  Koad  Macliine  Co. 

Stone  Working  Machinery 
Pollard   Mfg.  Company 

Steel  Sash 

Hope  &  Sons,  Henry 

Structural  Iron  and  Steel 

Burlington  Steel  Company 
Cliicago  Biidge  &  Iron  Works 
DesMoines  Tiridge  &  Iron  Co. 
Dominion  Bridge  Company 
Ilamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Keid  &  Brown 
Structural  Steel  Company 
Standard   Steel  Construction  Co 

Submarine  Drills 
Lecky  &  Collis 

Stucco  Board 

r.i'^liopric  Wall  Board  Co. 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  Sc  Hentliorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind   Engine    &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Vancouver  Wood  Pipe    &  Tank 

Company 

Tarring  Machinery 

Taroads    Syndicate  Ltd. 


Telescopic  H  jists 

Black   Building  Supply  Co. 
Gillis  &  G'oghegan 

Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and   Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 

Tile  Moulds 

London   Concrete  Machinery  Co. 

Tiling 

Can.  Consolidated  Rubber  Co. 

Tires  (Auto,  Bicycle,  Motor-cycle, 
Carriage) 
Can.  Consolidated  Rubber  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Co. 

Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.  Consolidated  Rubber  Co. 

Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

Turbine  Equipment  Company 

Vacuum  Cleaners 

United   Electric  Company 
Valves 

Canada  Iron  Corporation 
Can.    Fairbanks-Morse  Company. 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
Pittsburgh  Valve,  Foundry  & 
Construction  Company 
Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Deere  Plow  Co.,  John 
Tiffin  Wagon  (,'o. 
Watson  \Vagon  Co. 

Wall  Board 

IJird  &  Son 

Bishopric   Wall  Board  Co. 

Water  Level  Apparatus 

Gent  &  Company 

Waterproofing 

Can.  H.   VV.  Johns  Manville  Co.. 
Ltd. 

Ceresit  Waterproofing  Co. 
Trussed  Concrete  Steel  Co. 
Wadsworth  Howland  &  Co.,  Inc 

Waterproofing  Compound 

Ceresit   Waterproofing  Co. 

Water  Softeners  and  Filters 

American  Water  Softener  Co. 
Manitoba  Bridge  &  Iron  Work> 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks 

Weather-Wear  Roof  Coating 
Ceresit  Waterproofing  Co. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Standard  Underground  Cable  Co 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co 

Wire  Rope 

Canada  Wire  &  Cable  Co. 
Dominion  Wire  Rope  Co.,  Ltd 


<<TTLUXPH ALTE"  is  a  heavy  road  oil  containing"  80%  of  solid  ^ure  bitumen  com- 
bined  with  sufficient  liquid  bitumen  to  bring-  it  to  a  proper  consistency  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  "FLUXPHALTE"  has  been  placed  on  the  Canadian  market 

"FLUXPHALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 


MONTREAL 
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National  Dump  Cars 


Made  In  Canada 

This  new  "National"  dump  car  is  the 
result  of  the  intelligent  study  of  cars  under 
actual  working  conditions. 

In  the  "National"  all  castings  are  malle- 
able iron.  The  strain  on  the  pivots  is  re- 
lieved by  the  upper  hinge  castings  resting 
on  top  of  the  lower  hinge  castings.  The 
car  is  all  steel  except  the  box.  In  dumping 
the  door  opens  automatically  and  surely, 
the  movement  is  quick  so  the  load  cannot 
strike  the  door  and  derail  the  car. 

The  "National"  hand  dump  car  is  made 
in  all  sizes  up  to  8  yards.  Larger  capaci- 
ties are  air  dumped. 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  BX'D'G. 


Sackville 
Freestone 


The  main  entrance  to  this  repre- 
sentative building — Toronto's  City 
Hall— is  built  of  Sackville  Free- 
stone. 

'^Quarried  in  Canada^* 

Block,  Dimension  and  Random  Stone. 
Head  Sills,  Shoddy,  Stone  Sawing. 

Sackville  Freestone 

Company^  Limited 

SACKVILLE,  N.B. 
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McDougail,  Geo.  K  

McDougall  Caledonian  Iron   Works  Co. 
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National  Iron  Works  Limited  
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Nova  Scotia  Steel  &  Coal  Co  
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77 
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76 
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65 
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Power  &  Son   7(; 
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Queenstown    Quarry  Company 
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Reid  &  Brown  

Ric-wiL  Underground  Pipe  Covering  Co.  ... 

R.  I.  W.  Damp  Resisting  Paint  Co   22 

Roelofson  Elevator  Works    'j'.) 

Rogers  Supply  Company   ~ 


Sackville  Freestone  Company   17 

Sheldons  Limited   711 

Simplex  Construction  Company   

Smart-Turner  Machine  Company  

Standard  Clay  Products  Limited   21 

.Standard  Steel  Construction  Co   59 

Standard  Underground  Cable  Co.  of  Canada  61 

Stanley  &  Company,  W.  F  

Stark  Rolling  Mills  Company  

Steel  &  Radiation   7(J 

Stinson-Reeb   Builders'   Supply  Co  

Structural  Steel   Company    7;; 

Sturtevant  Co.  of  Canada,  Ltd.,  H.  F   l.j 

Sun  Brick  Company  


Taroads  Syndicate  Limited   74 

Taylor,  J.  &  J  

Tiffin  Wagon  Company  

Toronto  Plate  Glass  Importing  Co  

Trussed  Concrete  Steel  Company   7;! 

Turnbull  Elevator  Company  

Tuec  Company  


L'niled  .Slates  t  ast  Iron   Pipe  Company 


X'ancouver  Wood  Pipe  &  Tank  Company 
ver.Mehr  Engineering  Co.,  John   


59 

t;ii 


71 

21 

75 

20 

79 

Wayne  Oil  Tank  &  Pump  Co  

65 

74 

Wiiod^tock  Concrete   .Machinery  Comiiany  . 

75 

Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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DOTY    MARINE   ENGINE   &   BOILER    CO.,  LTD 

GODERICH,  ONTARIO  WINNIPEG,  MANITOBA 


HOISTS 


Builders*  Elevators 
Derrick  Hoists 
Mine  Hoists 
Clamshell  Hoists 
Pile  Drivers 
Logging  Engines 
Independent  Swingers 


LECKY  &  COLLIS,  LIMITED 


43  Scott  Street,  TORONTO 


49  Beaver  Hall  Hill,  MONTREAL 


PRIESTMAN 


Road  Construction  and 
Street  Cleaning 
Equipment 


Oil  Sprayers 


Concrete  Mixers 


GRABS  and  CLAMSHELLS 


Street  Pavers 
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SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  botfi 
wood  and  steelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto    Montreal  Limited        Winnipeg  Calgary 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


f  H  E 


JNIOH 

Wer  Pipe 

Co. 
SWANSEA 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in    took  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping- 
Culvert  Pipe 
Inverts 

Telephone(Toronto  ConnectiOD) 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


Matheson  Joint  Pipe 

(with  National  Textile  Coating) 

For  Water  and  Gas  Mains 


Diams.   1 2"  to  30".    Superiority  over  cast 
iron  pipe  proven.    Costs  less.    Weighs  60 
less.     Freight,  handling,  lead  and  hauling 
costs  reduced.     No    breakage.  Average 
lengths  18  to  20  feet. 

FACTORY  PRODUCTS  LIMITED 

Steel  Department 

TORONTO 
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Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Round  Pipe  and  Square  Dealings 


Write   or  wire  for  latest  discounts  on 
sizes  4  in.  to  24  in. 


"MIIVIICO"  SEGMENT  BLOCK 

For  Sewers  over  24  inches 

Ask  for  particulars  of  this  new  idea. 


Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all  lines  right  now  and 
ours  has  not  escaped.  Contractors  need  work  and  are 
tendering"  closer  to  rock-bottom  than  they  have  for  many 
years.    All  material  has  dwindled  in  price.    So  has  labor 

You  can  save  20^%  to  3o7o  of  normal  cost  by  building 
your  sewers  now.  The  extra  i/^7o  or  i^/o  that  money  costs 
is  swallowed  up  by  the  saving  on  work. 

— Buy  Now— 

and  keep  the  wheels  of  progress  turning. 


The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONT. 
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MANUFACTURED  IN  CANADA  BY 


No.  110 


Damp -Resisting 
Paint 

Excludes  dampness 

and  prevents  discoloration  by 
cement  mortar. 

Extensively  used  for  "back- 
ing" Limestone,  Granite,  Mar- 
ble and  other  building  stones. 
As  a  finish  coat  on  structural 
steel  imbedded  in  masonry. 
No.  110  "R.  I.  W."  is  a 
positive  protection  against 
electrolytic  corrosion. 


"R.  1.  W."  DAMP-RESISTING  PAINT  COMPANY 

IToch  Bros.,  Est.  1848] 

Office  :  202  Mail  Bldg.,  Toronto  Factory :  Oakville,  Ont. 

DISTRIBUTORS: 

Black  Building  Supply  Company,  Limited,  Toronto  Western  Paint  Company,  Winnipeg 

Dartnell,  Limited,  Montreal  Canadian  Equipment  &  Supply  Company,  Limited,  Calgary  and  Edmonton 

WRITE  NEAREST  DISTRIBUTOR  FOR  COPY  OF  "RED  BOOK." 


STEEL 

Cranes 
Hoists 

Derrick 
Irons 


DERRICKS 


High  class  steel  derricks  of  large  capacity 
are  our  specialty,  all  sizes  from  5  to  50 
tons. 


Our  Electric  Hoists  are  made  in  small  sizes  for  quick  work. 
Stone  and  Marble  Working  Machinery. 

POLLARD  MFG.  CO. 

LIMITED 
Niagara  Falls,  Canada 
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The  Ideal  Reinforcement 


Where  large  areas  of  conciete  are  to  be  laid,  as  in  floors,  roofs  and  walls,  the  advantage  of  Clinton  Electrically 
Welded  Wire  is  apparent.    This  maleiial  gives  the  strongest  possible  bond  for  large  areas. 


CLINTON 


Electrically 
Welded  Wire 


FABRIC 


is  made  up  of  a  series  of  parallel  longitudinal  wires 
spaced  certain  distances  apart  and  held  at  inteivals 
by  means  of  transverse  wires  arranged  at  right  areles 
and  securely  welded  at  the  points  of  intersection  by 
a  patented  electrical  process. 

Clinton  Fabric  is  extremely  flexible  and  can 
be  adapted  to  the  requirements  of  either  a  short, 
heavy  span,  or  a  long,  light  span. 

\Vrite  for  literature  giving  valuable  tables 
for  use  in  preparing  specifications. 

Addres's  nearest  Branch  for  Booklet  "CR." 

THE  PEDLAR  PEOPLE,  Limited 

ESTAIiLTSIIKl)  ISIil 

Executive  Office  and  Factories :    OSHAWA,  ONT. 

Branches:         Montreal  Ottawa         Toronto         London  Winnipeg 


A  Canopy,  a  Business  Getter 


Experience  has  proved  that  a  canopy  over 
a  store  window  is  one  of  the  best  business 
getting  agents  that  can  be  employed.  It 
also  adds  to  the  value  of  the  building  and 
enhances  its  appearance.  Erect 

A  Luxfer  Canopy 

on  the  stores  or  buildings  that  you  are 
planning.  We  will  submit  designs  or 
follow  your  design. 

Luxfer  Prism 

Company,  Limited 

100  King  St.  West,  TORONTO,  ONT. 
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What  ^ENT  -  ^JN^  Did  in  One  Day 


The  enclosing  walls  of  this  large  grain  elevator 
were  to  be  covered  with  %-in.  "Gunite"  applied  with 
a  float  finish  and  on  metal  sheathing. 

The  Cement-Gun  operated  on  the  ground;  noz- 
zlemen  and  finishers  working  on  swinging  scaffold. 
Three  hundred  feet  of  hose  from  Gun  to  nozzle  on 
some  parts  of  work. 

Cost  of  Work  for  Day  in  Question: 

(:iOO  sq.  yds.  covered) 

Cement  and  Sand  $34.50 

Labor,  including  three  union  men  at  $5.50 

per  day   38.50 

Rental  on  Equipment,  Installation  and  Up- 
keep (When  you  own  the  Cement-Gun 
you  save  most  of  this)   33.00 

Power   7.51 


$113.51 

This  building  was  not  designed  with  the  view  of 
using  the  Cement  Gun.  Had  it  been  a  saving  of 
about  40  per  cent,  on  the  total  cost  of  the  enclosing 
walls  would  have  been  possible. 

The  above  work  was  accomplished  with  a  single 
nozzle  Cement-Gun. 

How  much  will  the  Cement-Gun  save  on  that  job 
of  yours?    You  can  either  buy  or  lease  one. 

Write  us  for  bulletins. 


Cement-Gun  Company,  Inc. 


New  York 


Ornamental  Bronze,  Iron  and  Steel 

"Made  in  Canada'' 

Note  the  clear  cut,  attractive  appearance  of  the 
Entrance  doors  and  Lamp  of  the  Rabinovitch  Residence, 
Montreal.     Saxe  and  Archibald,  Architects. 

This  illustrates  the  splendid  work  Canadian  work- 
men can  produce. 

Estey  Bros.,  ornamental  bronze,  iron  and  steel  is 
made  in  Canada  by  Canadians.  We  can  furnish  orna- 
mental bronze,  iron  and  steel  for  any  size  job  and  assure 
prompt  delivery. 


Estey  Bros.,  Company 

Canadian  Office  and  Works  MONTREAL 
Head  Office,  NEW  YORK 


Branch  Offices — N.  J.  Dinnen  &  Co. 
Winnipeg,  Calgary,  Vancouver 


Scott,  Hammond  &  Pratt 
Toronto 
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New  Policies  in  Aqueduct  Gonstruction  y 

AN  interesting  feature  of  one  of  the  most  note- 
worthy municipal  engineering  enterprises  of  / 
a  continent  is  the  subject  of  an  article  pub- 
lished elsewhere,  in  this  issue.  We  refer  to 
the  one-hundred-mile  Winnipeg  Aqueduct — a  work 
which  occupies  a  unique  place  in  water-works  con- 
struction by  virtue  of  the  unusual  conditions  under 
which  it  will  be  built.  The  article  is  a  leading  feature 
of  a  special  Water-works  Number  published  by  The 
Engineering  Record  of  New  York. 

Our  contemporary  comments  upon  the  fact  that 
the  several  municipalities  combining  to  form  the 
Greater  Winnipeg  Water  District  have  assumed  direct 
responsibility  for  the  selection  and  transportation  to 
the  work  of  the  principal  materials  of  construction. 
The  district  has  built  and  will  operate  its  own  con- 
struction railroad,  will  purchase  all  cement  directly  in- 
stead of  delegating  this  duty  to  the  contractor,  and 
will  not  only  supply  to  the  contractors  sand  and  gravel 
but  will  also  grade  this  material  in  the  proper  pro- 
portion for  use  as  concrete  aggregate.  These  three 
innovations  in  administrative  policy  are  discussed  in 
the  article  published  on  p.  526  of  this  issue. 

Local  conditions,  of  course,  had  much  to  do  with 
the  approval  of  this  plan  for  the  conduct  of  the  work. 
The  aqueduct  line  extends  through  almost  impassable 
swampy  country  where  no  transportation  facilities 
were  available.  Without  the  railroad  it  is  probable 
that  reasonable  bids  for  construction  could  not  have 
been  secured-  The  direct  purchase  of  the  cement  was 
decided  upon  to  insure  sound,  waterproof  construc- 
tion. The  decision  to  deliver  graded  sand  and  gravel 
to  the  contractors  was  influenced  by  the  difficulty  of 
securing,  even  in  a  single  pit,  material  which  did  not 
show  such  wide  variations  in  quality  that  its  direct 
use  by  contractors  would  have  entailed  an  amount 
and  quality  of  inspection  almost  impossible  of  attain- 
ment and  exceedingly  costly.  The  purchase  of  ce- 
ment by  a  municipality  or  State  is  not  new  and  has  its 
counterpart  in  the  buying  of  bituminous  materials  for 
road  construction  by  such  State  highway  departments 
as  those  of  Massachusetts  and  California.  The  large- 
scale  delivery  to  contractors  of  graded  sand  and  gravel 
for  concrete,  however,  is  believed  to  be  decidedly 
novel. 

It  is  clear  that  under  the  \\'innipeg  plan  disputes 
between  engineers  and  contractors  regarding  the  qual- 
ity of  materials  will  be  reduced  to  a  minimum,  if  not 
entirely  eliminated. 


Gum  Grano  Salis 

0]<'  the  new  uses  of  concrete  there  seems  to  be 
no  end  and  the  latest  is  in  connection  with  a 
dummy  war  fleet  which  is  reported  to  have 
sailed  to  block  the  Kiel  Canal  and  prevent 
the  (jerman  vessels  from  getting  out.  It  is  needless 
to  say  that  this  war  strategy  could  not  have  been 
brought  to  a  successful  conclusion  unless  cement  were 
used  to  fill  the  holds  of  the  vessels  and  thus  lower  them 
in  the  water.  The  plan  as  described  was  to  take  a 
nmnber  of  old  steamships,  bought  from  the  merchant 
service,  including  ships  like  the  Campania,  Oruba  and 
Orotave,  which- have  been  fitted  with  dummy  funnels, 
wooden  turrets  and  guns,  and  their  holds  filled  with 
cement  to  lower  them  in  the  water.  This  will  make 
them  torpedo  proof,  it  is  explained,  because,  owing  to 
tlic  hardness  of  the  cement,  a  torpedo  exploding  would 
(inl\-  rip  off  a  plate  or  two  in  the  hull.    An  outside 


526 


THE    CONTRACT  RECORD 


May  10,  1915 


belting  of  cement  has  been  added  to  the  hulls  of  these 
dummy  warships  to  protect  the  engines  and  boilers. 
The  report  of  a  battle  between  a  German  torpedo  and 
a  dummy  ship  loaded  and  belted  with  concrete  is  yet 
to  be  made,  but  the  result  will  be  awaited  with  in- 
terest ! — Concrete  Cement  Age. 


Mr.  Edison  and  the  Edison  Fire 

THOMAS  A.  Edison  has  recently  sent  to  the 
technical  press  and  newspapers  a  letter 
in  which  he  calls  attention  to  a  cam- 
paign against  concrete  which  is  being 
waged  by  various  brick  interests,  taking  the  luli- 
son  fire  as  the  text.  According  to  Mr.  Edison  the  en- 
tire purpose  of  the  publication  is  to  discredit  and,  if 
possible,  retard  the  use  of  reinforced  concrete  in  con- 
struction of  fireproof  buildings.  Mr.  Edison  states 
that  the  evident  purpose  of  the  publication  is  to  de- 
ceive and  that  it  is  in  error  in  many  ways.  His  spe- 
cific criticisms  are  as  follows : 

The  results  of  the  fire  at  my  plant  on  Deceml)er  <),  1914, 
are  used  in  an  entirely  false  and  misleading  manner.  Of  the 
seven  reinforced-concrete  buildings,  none  was  destroyed. 
A  small  section  of  the  upper  floor  of  one  of  the  buildings 
fell  in,  but  was  supported  by  the  lower  floors.  The  pamphlet 
referred  to  presents  three  views  of  this,  the  suggestion  being 
that  they  were  of  three  different  buildings.  The  brick  ad- 
ministration building  to  which  it  refers,  which  remains  stand- 
ing, was  protected  by  an  adjacent  concrete  building  and  was 
not  subjected  to  the  fire. 

Every  brick  and  steel  building  which  was  attacked  by  the 
fire  was  completely  destroyed,  together  with  all  the  mach- 
inery they  contained,  while  the  damage  done  to  the  concrete 
buildings  amounted  to  about  12J-2  per  cent,  and  of  the  mach- 
inery contained  in  the  concrete  buildings  98  per  cent,  was 
saved  and  is  now  in  operation.  Manufacturing  was  resumed 
in  some  of  the  old  concrete  buildings  within  a  few  weeks 
after  the  date  of  the  fire. 

Temperatures  were  far  in  excess  of  those  in  the  ordin- 
ary fire,  but  reinforced  concrete  showed  its  superiority  over 
any  other  fire-resisting  material. 


Contraband  Articles 

The  following  article^  have  been  declared  by  Royal 
Proclamation  to  be  absolute  contraband :  Powder  and 
explosives  specially  prepared  for  use  in  war,  ingredi- 
ents of  explosives — viz.,  nitric  acid,  sulphuric  acid, 
glycerine,  acetone,  calcium  acetate,  and  all  other  met- 
allic acetates,  sulphur,  potassium  nitrate,  the  fractions 
of  the  distillation  products  of  coal-tar  between  benzol 
and  cresol  inclusive,  aniline,  methylaniline,  dimethyl- 
aniline,  ammonium  perchlorate,  sodium  perchlorate, 
sodium  chlorate,  barium  chlorate,  ammonium  nitrate, 
cyanamide,  potassium  chlorate,  calcium  nitrate,  mer- 
cury, resinous  products,  camphor  and  turpentine  (oil 
and  spirit).  Ferro  alloys,  including  ferro-tungsten, 
ferro-iiKjlybdenum,  ferro-manganese,  ferro-vanadium, 
ferro-chrome.  The  following  metals:  Tungsten,  van- 
adium, molybdenum,  nickel,  selenium,  cobalt,  hematite 
pig  iron,  manganese.  The  following  ores :  Wolfram- 
ite, scheelite,  molybdenite,  manganese  ore,  nickle  ore, 
chrome  ore,  hematite  iron  ore,  zinc  ore,  lead  ore, 
bauxite.  Aluminium,  alumina,  and  salts  of  aluminium  ; 
antimony,  together  with  the  su]])hides  and  oxides  of 
antimony;  copper  (unwrought  and  part  wrought)  and 
copper  wire;  lead,  pig,  sheet  or  pipe;  barbed  wire,  and 
implements  for  fixing  and  cutting  the  sanie.  It  is 
further  announced  that  the  export  of  explosives  of  all 
kinds  is  i)rohibited  to  all  destinations  abroad  other  than 
British  possessions  and  protectorates. 


The  War  and  America 

An  Old  Country  Viewpoint  given  by  The  London  Builder 

Tl  I  \i  world  has  changed  since  the  days  of  the 
Franco-Prussian  War,  during  which  time  this 
country  enjoyed  a  period  of  unprecedented 
good  trade.  Our  cousins  in  America  seem,  if 
we  may  believe  newspapers,  to  be  most  anxious  for 
peace  to  come  to  Europe  in  order  that  trade  and  com- 
merce may  follow  the  normal  lines.  At  least,  that  is 
the  general  impression  produced  on  us,  for  it  may  be 
doubted  whether  America's  warm  commendation  of 
the  Papal  efforts  to  induce  Europe  to  allow  His  Holi- 
ness to  mediate  between  the  opposing  parties  is  alto- 
gether inspired  by  altrtiistic  motives-  We  are  glad  to 
note  that  Mr.  Roosevelt,  whose  views  and  methods  of 
electioneering  we  sometimes  disagree  with,  has  spoken 
with  no  uncertain  voice  as  to  the  issues  at  stake  and 
what  should  be  the  American  attitude  regarding  them. 
We  do  not  need  the  active  participation  of  America, 
but  it  is  well  to  have,  and  better  to  retain,  her  sym- 
pathies. The  fact  is  that  in  the  last  fifty  years  finance 
and  commerce  have  become  more  internationalized 
than  they  ever  have  been  before,  and  to  quote  an 
American  writer :  "Everything  that's  done  unequal  in- 
jures all  of  them  the  same,"  and  not  even  the  possi- 
bility of  the  exploitation  of  South  America  consoles 
America  for  the  shutting  down  of  European  markets. 
We  hope  our  American  cousins  will  produce  great 
works  in  the  only  great  country  unafl^ected  by  the  war, 
and  that  when  we  can  turn  once  more  with  undivided 
attention  to  the  prosecution  of  the  Arts  of  Peace,  we 
may  find  ourselves  a  "long  lap  behind,"  for  in  these 
matters  we  are  glad  if  any  country  leads,  since  it  is  to 
the  l)enefit  of  all. 


With  reference  to  the  asphyxiating  gas  used  by  the 
Germans  against  our  troops  and  those  of  our  allies, 
opinions  have  been  expressed  by  many  competent  and 
other  people  as  to  its  constitution,  comments  The  En- 
gineer (London,  Eng.).  Thus  the  military  corres- 
pondent of  a  popular  halfpenny  London  daily  paper 
described  it  as  "chloride  of  sulphur."  The  special  cor- 
respo'ndent  in  Northern  France  of  another  London 
journal  suggested  it  might  be  "a  carbide  di-oxide, 
probably  mixed  with  ammonia."  Other  suggestions 
have  been  chlorine,  bromine,  sulphin*  dioxide,  nitro- 
gen peroxide,  carbon  monoxide,  and  carbonyl  chlor- 
ide. Some  of  these  substances,  for  example  carbon- 
monoxide,  would,  by  themselves,  not  accoimt  for  the 
appearance  of  the  gas  as  reported,  while  others,  for 
example  nitrogen  peroxide  and  carbonyl  chloride, 
would  probably  be  too  difficult  and  expensive  to  pre- 
pare. Chlorine  certainly  seems  the  likeliest  of  the 
lot,  but  it  is,  of  course,  not  in  the  least  certain  that  it 
was  an  inorganic  substance  at  all.  This  leads  us  to 
the  suggestion  which  we  would  commend  to  the  at- 
tention of  military  correspondents  and  others  that,  by 
discharging  volumes  of  ammonia  gas  in  reply  to  the 
enemy's  chlorine,  we  could  frustrate  his  knavish  tricks 
and  confound  his  chemistry.  The  resulting  sal-am- 
moniac could  be  collected  afterwards  and  used  for  the 
trench  telephones. 


The  war  is  having  the  eflfect  of  raising  the  prices 
of  all  sorts  of  commodities  in  Germany.  Cement  is  a 
case  in  point.  The  last  price  of  the  material  in  Ham- 
burg was  $1.55  per  bbl.  of  374  lbs.  net,  or  two  sacks 
of  187  lbs.  net.  This  is  an  advance  of  nearly  50  cents 
per  bbl.  and  is  probably  due  to  the  large  consumption 
of  the  material  for  fortification  and  trench  work. 
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Direct  Control  Over  Materials  a  Feature 
of  the  Winnipeg  Aqueduct 

Six  Communities,  Forming  Water  District,  Build  Construction  Railroad,  Supply 
All  Cement  and  Deliver  to  Work  Properly  Graded  Mixture  of  Sand  and  Gravel 


1"^II1v1lIC  features  of  administrative  policy  com- 
bine to  give  to  the  work  of  building  the  100- 
niile  aqueduct  from  Shoal  Lake  to  the  city  of 
XMnnipeg"  and  adjoining  communities  which 
ha\e  organized  the  Greater  Winnipeg  Water  Dis- 
trict, a  unique  position  in  the  history  of  water-works 
construction :  All  materials  will  be  transported  by  a 
municipally-owned  and  operated  standard-guage  rail- 
road, built  especially  by  the  water  district  to  serve  the 
contractors;  all  cement  will  be  purchased  by  the  dis- 
trict and  supplied  to  the  contractors ;  all  sand  and 
gravel  will  be  graded  by  the  district  at  a  large  central 
plant  and  shipped  to  the  work  in  the  proper  propor- 
tioiis  for  direct  delivery  to  the  concrete  mixers.  Thus, 
to  an  unusual  degree,  will  the  district  have  immediate, 
instead  of  indirect,  control,  not  only  over  the  dehvery, 
but  also  over  the  quality,  of  the  princi])al  materials 
w  bicli  will  enter  into  its  work. 

Essential  Parts  of  Project 

The  new  water  supply  project,  which  was  recom- 
mended in  1913  by  a  board  of  consulting  engineers, 
consisting^  of  Rudolph  Hering,  Frederic  P.  Stearns 
and  James  H.  Fuertes,  comprises,  essentially,  a  low  di- 
version dam  at  Indian  Bay,  an  arm  of  Shoal  Lake ; 
85.036  miles  of  horseshoe-shaped  concrete  aqueduct, 
the  largest  section  of  which  is  10  ft.  9  ins.  wide  and  9 
ft.  high  inside;  about  10  miles  of  5-ft.  steel  pipe;  900 
lin.  ft.  of  tunnel  under  the  Red  River,  and  12,000  iin. 
ft.  of  4-ft.  cast  iron  pipe  leading  to  the  city  reservoirs. 
The  conduit  is  designed  for  a  carrying  capacity  of 
102,000,000  gal.  in  24  hours,  sufficient,  on  the  basis 
assumed  for  a  supply  throughout  the  year,  for  850,000 
inhabitants.  In  I'-'l^  the  population  of  the  Greater 
Winnipeg  Water  District  was  225,000,  of  which  200,- 
(JOO  were  in  the  city  of  Winnipeg.  The  rapid  growth 
is  shown  by  the  fact  that  the  1913  population  was 
twice  that  of  seven  years  and  five  times  that  of  fifteen 
\-ears  previous.  The  capacity  of  the  aqueduct  was 
i)ased  upon  the  assumption  that  the  daily  per  capita 
consumption  in  some  months  would  be  as  high  as 
120  gallons. 

Including  the  railway  line,  which  is  aljout^  105 
miles  long,  including  sidings,  and  an  item  of  15  per 
cent,  for  administration,  engineering  and  contingen- 
cies, the  estimated  cost  of  the  work  is  $13,045,600. 

Source  of  Supply  Remote 

Winnipeg,  like  a  great  many  of  the  smaller  com- 
nuniities  in  the  vicinity,  is  disadvantageously  located 
for  securing  near  at  hand  a  supply  of  soft  water.  The 
ground  and  river  water  near  by  is  so  hard  that  it  is 
unsuitable  l^r  manufacturing  and  laundry  purposes, 
and  is  not  \  cry  satisfactory  for  domestic  uses-  The 
onlv  suitable  water  is  found  in  the  granite  country 
KM)  miles  or  so  to  the  east  and  northeast  of  Winnipeg. 
'I'his  condition  made  it  necessary  to  construct  an  aque- 
duct of  unusual  length. 

Winnipeg  is  about  760  ft.  above  sea  level  and  con- 
tains no  hills  on  which  reservoirs  could  be  advan- 
tageouslv  located.    Tlie  country  from  which  the  new 


water  supply  is  drawn  is  about  300  ft.  higher  than  the 
general  elevation  of  the  city,  and  the  available  slope 
for  the  aqueduct,  therefore,  was  only  about  3  ft.  to  the 
mile.  All  this  head  is  consumed  in  delivering  the 
water  into  the  city  reservoir. 

Greater  Winnipeg  Water  District 

Obviously  a  project  involving  a  100-mile  aqueduct 
would  have  been  too  costly  for  any  one  of  the  smaller 
towns  to  undertake,  but  b}^  combining  their  resources 
with  those  of  Winnipeg  five  other  communities  will 
benefit  by  the  new  water  supply  from  Shoal  Lake. 
The  Greater  Winnipeg  Water  District  comprises  the 
municipalities  of  Winnipeg,  St.  Boniface,  Transcona, 
St.  Vital,  Assiniboia,  Fort  Garr)^  and  Kildonan.  The 
])owers  of  the  district  are  vested  in  an  administrati\'e 
l)oard,  consisting  of  the  mayors  and  reeves  of  the  mu- 
nicipalities, the  mayor  of  Winnipeg  acting  as  chair- 
man. This  board  decides  upon  all  broad  questions  of 
policy,  while  a  commission  of  three  members,  two  of 
which  have  already  been  appointed  by  the  board,  is 
responsible  for  the  execution  of  the  work  in  accord- 
ance with  the  board's  direction.  Matters  involving 
decisions  on  technical  questions  are  referred  to  the 
consulting  engineer,  James  H-  Fuertes,  of  New  York 
City,  and  the  construction  work  will  be  directed  by 
the  chief  engineer,  W.  G.  Chace. 

The  Construction  Railroad 

A  big  problem  had  to  be  solved  before  bids  could 
be  advertised — that  of  transporting  materials  to  the 
work.  In  addition  to  its  great  length  the  aqueduct  line 
traverses  a  swampy  country  which  is  well-nigh  im- 
l^assable  when  the  ground  is  frozen,  and  it  was  real- 
ized that  reasonable  bids  for  the  construction  of  the 
works  could  not  be  secured  until  means  of  access  to. 
the  remote  parts  could  be  provided.  The  district  de- 
cided, therefore,  to  open  up  the  territory  for  construc- 
tion purposes  by  building  its  own  railroad  and  oper- 
ating the  line  with  its  own  forces,  charging  the  con- 
tractors for  the  transportation  of  materials  according 
to  a  schedule  of  rates  published  in  advance  of  the  re- 
ceipt of  bids.  The  route,  about  90  miles  long,  exclu- 
sive of  sidings,  was  surveyed,  built  and  placed  in  ser- 
vice in  a  single  working  season,  a  feat  of  no  mean 
magnitude  considering  the  character  of  the  country. 
The  line  is  laid  wi-th  60-lb.  rails,  is  well  drained  and 
designed  for  heavy  and  continuous  trafific.  It  is  hoped, 
on  each  contract,  to  maintain  a  rate  of  progress  suffi- 
cient to  com]:ilete  the  aqueduct  by  the  fall  of  1918,  and 
it  was  of  first  importance  that  no  delays  in  the  deliver}- 
of  materials  should  be  caused  l)y  road-bed  defects. 

The  terminus  of  the  line  is  at  Deacon,  south  and 
west  of  Transcona.  where  the  Grand  Trunk  Pacific 
shoi)s  are  located.  A  station  and  a  storehouse  for  ce- 
ment and  other  freight  has  been  erected  at  Deacon. 
Cars  of  supplies,  received  from  foreign  roads,  are  de- 
livered on  the  transfer  tracks  at  Paddington,  near 
Winnipeg,  and  picked  up  by  the  district's  train  crews 
and  unloaded  at  Deacon  or  hauled  to  the  work.  The 
road  is  a  single-track  line  with  about  ten  permanent 
sidings  ;ind  si)urs.  and  arrangements  have  been  made 
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to  cut  the  track  and  put  in  switches,  if  necessary,  at 
points  where  contractors  may  best  be  served- 

The  contractors-  are  arranging  their  plants  on  a 
plan  calling  for  movable  wooden  platforms  to  lie 
lengthwise  of  the  main  track  and  span  the  railroad 
ditch.  These  platforms,  upon  which  the  sand  and  gra- 
vel will  be  dumped  direct  from  the  cars,  are  in  units 
tliat  can  be  picked  up  and  moved  ahead  successively 
as  construction  progresses.  At  each  camp  the  contrac- 
tors will  provide  storage  for  cement.  At  the  eastern 
terminal  of  the  line,  at  Indian  Bay,  are  yards  and  stor- 
age tracks.  The  railroad  follows  the  aqueduct  line 
closely  for  almost  it  entire  length. 

Cement  Supplied  to  Contractor 

The  district's  policy  of  supplying  cement  to  the 
contractor,  instead  of  allowing  him  to  purchase  this 
material,  was  adopted  primarily  in  the  interests  of 
sound  construction.    The  cement  is  delivered  to  the 


•    The  concrete  aqueduct  section  has  a  width  of  10  ft.  9  ins.  and  a  height 
of  9  ft.  inside. 

contractor  at  its  cost  to  the  district.  Each  contractor 
is  charged  for  all  cement  supplied  to  him  and  is  cre- 
dited for  the  actual  amount  that  goes  into  the  work, 
as  reported  by  the  district's  inspectors.  In  order  t() 
avoid  disputes  as  to  the  quality  of  cement  in  case  of 
defective  work  the  contractor  is  constituted  an  inspec- 
tor and  is  given  all  powers  pertaining  thereto.  The 
cernent  will  be  inspected  at  the  bins  of  the  plant  where 
it  is  manufactured.  As  soon  as  they  are  filled  the 
bins  will  be  sealed  and  the  cement  will  be  released 
only  by  the  district's  inspectors.  It  will  then  be  ship- 
ped in  scaled  cars  to  the  work  or  to  the  storehouse  at 
l!)eacon.  Accurate  records  of  all  cement  leaving  the 
mill  will  be  kept,  and  no  cement  will  be  released  un- 
til the  tests  have  shown  that  it  fulfills  ,  the  require- 
ments of  the  specifications.  Several  of  the  contractors 
have  joined  in  employing  an  inspection  bureau  to 
check  the  district's  tests. 

Samples  to  be  tested  are  collected  automatically  at 
a  rate  of  1  oz.  per  minute  as  the  cement  enters  the  bins 


at  the  mill.   These  samples  will  be  divided  among  tlie 
inspectors  for  the  district  and  for  the  contractors. 

Grading  of  Sand  and  Gravel 
Except  for  a  few  miles  at  its  western  end  the  aque- 
duct is  of  concrete  for  its  entire  length.  Cireat  stress 
was  laid  upon  the  requirement  that  materials  and 
methods  be  such  as  to  produce  imiform,  water-tight 
work.  This  result  depends,  to  a  large  extent,  upon 
the  use  of  sand  and  gravel  of  suitable  quality  and  pro- 
per grading.  This  responsibility  the  district  also  has 
assumed,  instead  of  leaving  it  to  the  contractors,  and 
will  supply  all  the  sand  and  gravel  used  throughout 
the  work  in  properly  graded  mixtures  made  up  at  a 
large  central  screening  plant  at  the  district's  gravel 
pit  at  about  mile  30.  Local  conditions  made  this  pre- 
caution necessary  for  the  sand  and  gravel  obtainable 
in  the  vicinity  of  Winnipeg  varies  widely  in  quality. 
It  is  a  glacial  deposit,  in  which  the  strata  are  not  uni- 
form, due  to  outwash  in  ancient  times.  The  deposits 
are  found  in  various  locations  over  the  w^hole  length 
of  the  aqueduct  line,  and  vary  in  depth  and  in  their 
character  of  stratification,  as  to  sizes  of  particles.  Un- 
der such  conditions  to  have  given  the  contractors  free 
rein  in  getting  their  own  sand  and  gravel  would  have 
required  a  standard  of  excellence  of  inspection  which 
would  have  been  impossible  of  attainment  and  ex- 
ceedingly costly,  and  would  have  resulted  in  the  pro- 
duction of  concrete  containing  too  much  sand  or  too 
much  stone — in  other  words  a  porous  concrete  which 
it  was  essential  to  avoid.  The  district,  therefore,  de- 
cided to  supply  the  contractor  with  sand  and  gravel 
mixed  ready  for  use,  and  to  this  end  secured  exten- 
sive gravel  deposits  which  were  selected  after  thor- 
ough and  careful  inspection  by  test  borings  and  care- 
ful mechanical  analyses  of  samples  of  the  strata  made 
at  the  district's  laboratory  in  Winnipeg. 

The  aim  has  been  to  obtain  a  thorough  knowledge 
of  the  locations  where  coarse  material  predominates, 
where  fine  material  is  to  be  found  and  where  material 
of  an  intermediate  character  exists.  It  will  then  be 
attempted  to  work  with  steam  shovels  through  the 
dififerent  deposits  in  such  directions  and  to  such 
depths  as  will  give  a  raw  material  necessary  for  a 
proper  aggregate  with  as  little  waste  as  possilde- 
With  this  in  formation  in  hand  it  is  expected  that 
there  will  be  not  over  5  per  cent,  waste  in  the  ma- 
terial collected  by  the  shovel. 

Central  Screening  Plant 

The  steam  shovels  will  load  into  dump  cars  at  the 
gravel  bins  and  the  cars  will  be  hauled  in  trains  to  a 
central  screening  and  mixing  plant,  where  the  raw  ma- 
terial will  be  discharged  upon  inclined  screen  bars 
which  will  intercept  any  excessively  large  sizes.  The 
material  passing  these  bars  will  be  raised  by  eleva- 
tors to  revolving  screens  and  separated  into  four  sizes 
— fine,  intermediate,  coarse  and  over-size.  The  over- 
size pieces  will  go  to  a  crusher  and  thence  again  to 
the  revolving  screen.  The  material  is  sufficiently 
clean  to  obviate  the  necessity  of  washing. 

The  screened  material  will  drop  into  three  bins 
each  provided  with  a  spout  in  the  bottom  discharg- 
ing on  to  a  separate  endless  belt.  These  three  belts 
deliver  to  a  third  belt  running  at  right  angles  to  them 
and  leading  to  the  storage  bins.  The  fine,  interme- 
diate and  coarse  material  is  made  to  discharge  on  the 
conveyor  belts  at  predetermined  rates  based  analyses 
and  inspection,  so  that  the  material  as  it  enters  the 
storage  bin  is  properly  graded. 

Studies  of  samples  from  difYerent  pits  indicate  that 
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there  will  probably  be  an  excess  of  fine  material,  bas- 
ing the  proportionate  amount  of  intermediate  and  fine 
upon  the  amount  of  coarse,  and  that  if  a  definite  mix 
of  the  three  sizes  were  determined  upon  there  would 
be  a  considerable  waste  of  material.  Laboratory  in- 
vestigations indicate,  however,  that  by  making  use  of 
some  of  the  extremely  fine  sand,  which  would  ordin- 
arily be  wasted,  a  verj'^  dense  concrete  can  be  produced 
w  ith  practically  no  waste.  Jn  such  cases  the  coarser 
material  ser\'es  simply  as  piidding  stones.  This  con- 
crete, in  which  the  fine  material  has  been  used,  has 
been  found  to  flow  easily  and  be  water-tight. 

The  district  has  established  a  laboratory  for  con- 
crete tests  at  headquarters  in  AVinnipeg.  Large  speci- 
mens for  crushing  are,  through  the  courtesy  of  the 
Engineering  Department,  tested  in  the  laboratory  of 
the  University  of  Manitoba-  Llere  8-in.  concrete  cyl- 
inders are  broken  b}'  compression,  using  various  mix- 
tures of  fine,  intermediate  and  coarse  gravel;  blocks 
are  subjected  to  permeability  tests  in  the  district's 
laboratorv. 

Delivery  of  Graded  Material 

From  the  storage  bins  at  the  central  plant  the  pro- 
perly proportioned  mixture  of  sand  and  gravel  will 
discharge  into  trains  of  air-dump  cars  which  will  be 
hauled  to  the  work  and  dumped  upon  the  wooden  plat- 
form along  the  aqueduct  trench,  previously  referred 
to.  The  contractors  will  take  the  sand  and  gravel 
from  the  platform,  working  at  right  angles  to  the 
track  so  as  to  prevent  any  segregation  of  material. 
Experience  ma}"  show  that  segregation  may  occur  to 
a  small  extent  during  transportation,  or  that  some  of 
the  fine  material  will  be  lost  through  cracks  in  the 
cars.  If  so,  arrangements  to  ship  out  extra  sand,  as 
may  be  necessary,  will  be  made. 

Construction  Methods  to  Be  Uniform 

The  aqueduct  has  been  divided  into  five  contract 
sections,  awarded  to  three  contractors.  In  order  that 
uniform  methods  may  be  followed  on  each  section  of 
the  work  all  of  the  contractors  have  arranged  to  se- 
cure one  tA-pe  of  form  from  the  Blaw  Steel  Construc- 
tion Compan3\  thus  systematizing  methods  of  con- 
creting throughout  the  entire  job.  The  inside  aque- 
duct forms  will  be  collapsible  and  plans  have  been  for- 
mulated for  handling  the  work  in  such  a  way  as  to 
permit  continuous  progress  both  on  straight  portions 
and  on  curves. 

A  very  important  construction  feature  will  be  the 
use  of  straight  sections  of  forms  on  curved  portions 
of  the  aqueduct.  The  curved  alignment  will,  in  reality, 
be  a  series  of  tangents  of  I5-ft.  lengths;  at  the  gaps 
in  the  fornix  w  here  these  angles  occur  wood  fillers  will 
be  used.  All  of  the  curves  in  the  alignment  have  the 
same  radius,  50  ft.,  and  no  curve  will  require  more 
than  three  15-ft.  sections  of  form.  On  each  section  of 
each  contract  it  is  planned  to  make  the  concreting  pro- 
gress 90  ft-  daily. 

The  schedule  of  work  laid  out  for  the  year  1915  is 
shown  in  the  tal)lc  below. 

The  chairman  of  the  administration  board  of  the 
Greater  Winnipeg  Water  District  is  Air.  R.  1).  Waugh, 
Ma\-or  (,\  \\'innij)C'_;.    '['he  two  c.  inimi'--iMiu'rs  arc  Air. 


Contract                                                                  Length  in 
No.                     Contractor  Feel 
.10    T.  II.  Tremblay  Company,  Limited   20,600 

31  Thos.  Kelly  &  Sons   27,000 

32  Winnipeg  Aqueduct  Construction  Company  ...  32,6G0 
■  33    Winnipeg  .Aqueduct  Construction  Company  ..  21,020 

34    \\'inni])cg  Aqueduct  Construction  Company  ..  10,800 


S.  H.  Reynolds,  C.E.,  chairman,  and  Mr.  James  H. 
Ashdown,  who  was  Mayor  of  Winnipeg  when  the 
water  question  was  investigated  in  1907.  To  Mr. 
Thomas  R.  Deacon,  C.E.,  President  of  the  Canadian 
Club  of  Winnipeg,  and  former  Mayor  of  the  city,  is 
due  much  of  the  credit  for  making  a  reality  of  the 
water  supply  project  for  the  district.  It  was  under 
his  administration  that  the  project  took  definite  shape, 
that  the  Greater  Winnipeg  Water  District  was  organ- 
ized, that  the  surveys  were  made,  the  railway  built 
and  the  contracts  for  the  construction  of  the  aqueduct 
awarded. 

Mr.  W.  G.  Chace  is  Chief  Engineer  of  the  work  and 
Mr.  James  H.  Fuertes,  of  New  York,  is  Consulting  En- 
gineer. 

An  article  dealing  with  the  methods  and  cost  of 
making  test  borings  for  the  Winnipeg  Shoal  .Lake 
Aqueduct  was  published  in  our  issue  of  April  21st 
last.  For  the  information  published  herewith  we  are 
indebted  to  The  Engineering  Record,  of  New  York 
City. 


The  Proper  Method  of  Mixing  Concrete 

IT  is  no  doubt  almost  an  accepted  principle  among 
contractors  that  the  order  of  placing  concrete 
material  in  a  mixer  is  of  no  importance.  Occa- 
sionally a  specification  is  written,  and  more  rare- 
ly followed,  under  which  it  is  required  that  the  com- 
ponent parts  of  the  concrete  be  placed  in  the  mixer 
in  some  prescribed  order ;  but  the  general  practice  is 
to  throw  in  the  cement,  aggregate  and  water  in  any 
convenient  order,  or,  in  case  a  measuring  hopper  is 
employed,  all  at  once.  In  hand-mixing,  of  course,  the 
old  practice  of  first  mixing  the  dry  sand  and  cement 
still  prevails,  but  that  is  because  when  all  the  materials 
are  thrown  on  the  board  together  and  doused  with 
water  it  is  difficult  to  get  men  to  turn  over  the  mass 
of  wet  concrete  long  enough  to  insure  a  well-mixed 
mortar,  says  a  writer  in  Concrete  Age.  The  stronger 
and  more  efficient  machine  is  thought  to  remove  this 
difficulty. 

Cause  of  Density  of  Concrete 

Some  pressure  tests  on  concrete  pipe  were  made 
recently  by  a  company  attributing  the  density  of  the 
concrete  obtained — first,  to  its  richness — a  1:1^  :2j^ 
mix  being  used — and,  second,  to  the  method  of  mixing 
with  especial  attention  paid  to  the  order  of  placing 
the  materials  in  the  mixer. 

According  to  the  method  used,  the  mixer  is  first 
charged  with  the  proper  amount  of  water  (established 
by  experience  and  observation),  and  into  that  the  ce- 
ment is  dumped ;  the  mixer  is  then  turned  until  a  Avell- 
mixed  grout  results.  Into  this  is  dumped  the  stone, 
and  after  this  has  been  tiu"ned  sufficiently  to 
insure  the  coating  of  all  the  stone  particles  the 
sand  is  put  in  and  the  turning  continued  until  the 
sand  particles  are  well  covered  and  have  apparently 
filled  all  the  voids  in  the  cement-coated  stone. 

It  may  be  that  the  users  of  this  method  are  cor- 
rect in  their  assum])tion  that  the  order  of  placing  is 
responsible  for  the  exceptionally  dense  concrete  which 
they  achieve,  but  others  think  that  the  effectiveness 
of  the  method  is  due  not  so  much  to  the  order  of 
placing  the  materials  as  to  the  length  of  time  taken 
])etween  placing  the  separate  components,  which  ad- 
ded together  make  the  total  length  of  time  of  mixing 
somewhat  longer  than  in  the  normal  mixing  of  con- 
crete. 

This  naturally  leads  to  the  query,  "Is  enough  at- 
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tentioii  ])ai(I  to  llie  length  of  time  of  mixing  in  ma- 
chine-mixed concrete?"  Are  not  most  contractors 
too  hasty  in  getting  the  batch  out  of  the  mixer?  A 
piece  of  western  construction  is  reported  in  which  it 
is  stated  that  2,150  cubic  yards  of  concrete  were  mixed 
in  an  eight-hour  day  in  four  one-yard  mixers.  This  is 
somewhat  more  than  one  mix  a  minute  for  each  ma- 
chine. Regardless  of  the  tyi)e  of  machine  used,  would 
not  a  two-minute  period  give  a  concrete  sufiiciently 
better  to  warrant  the  use  of  more  machines,  with  their 
additional  cost  of  purchase  and  operation? 

As  construction  is  now  generally  carried  on  the 
time  of  mixing  is  governed  entirely  by  the  observing 
eye  of  an  inspector  or  su])crintendent.  When  it  seems 
to  him  that  the  various  parts  that  go  to  make  up  the 
concrete  have  reached  a  pro])er  intermingling  the  batch 
is  dumped.  If  it  is  a  fact  that  after  a  certain  amount 
of  mixing,  easily  determined  by  the  expert  eye,  the 
component  ])arts  of  the  concrete  become  so  thorough- 
ly intermixed  that  no  perceptible  increase  in  quality 
of  the  concrete  will  result  from  further  mixing,  this 
method  of  ocular  inspection  is  correct  enough,  but  if 
it  is  jjrobable  that  an  increase,  even  slight,  in  future 


strength  may  result  from  mixing  the  concrete  beyond 
the  time  when  it  seems  to  be  thoroughly  mixed,  then 
in  the  scientific  development  of  concrete  construction 
such  time  should  be  ascertained. 

We  believe  that  some  tests  have  been  carried  on 
to  investigate  the  proper  time  of  mixing  concrete, 
but  these  tests  have  iK^t  been  so  conclusive  nor  have 
they  had  such  wide  ])ublicity  as  to  be  of  much  value, 
'i'herc  is  a  field  here  for  future  investigation,  which 
some  testing  laboratories  should  take  up  soon.  Un- 
doubtedly most  of  the  concrete  which  is  made  is  mixed 
in  too  short  a  time.  If  by  adding  to  that  time  we  can 
increase  the  density  of  the  concrete,  and  thus  improve 
its  water-resisting  qualities  or  prolong  its  future  life, 
we  are  certainly  justified  in  the  additional  expense  of 
extra  mixing.  It  may  be  difficult  to  estimate  precise- 
ly the  efl^ect  of  this  additional  mixing.  l)ut  unless  there 
is  absolute  certainty  that  it  does  no  good  it  would  be 
at  least  a  good  insurance.  The  difficulty,  of  course,  is 
not  in  determining  whether  additional  mixing  is  desir- 
able, but  in  ascertaining  some  method  by  which  the 
exact  time  of  increased  mixing  may  be  rationally  de- 
termined, and  that  is  the  field  of  the  testing  engineer. 


Economics  of  Concrete  Construction 


By  DeWitt  V.  Moore 


CONCRETE  is  a  peculiar  building  material  in 
that  it  is  manufactured  on  the  job,  whereas 
stone,  brick,  steel  and  wood  are  delivered  on 
the  site  ready  for  the  structure.  The  cost  of 
stone  as  delivered  is  determined  by  its  quality  and 
hardness  and  by  the  distance  of  transportation  and  the 
cost  of  quarrying  and  dressing.  The  cost  of  the  brick 
is  determined  by  the  quality  of  the  clay  from  which 
it  is  produced,  the  method  of  transportation,  and  also 
by  the  cost  of  labor  to  handle,  sort,  and  select.  The 
cost  of  steel  is  more  nearly  consistent ;  but  even  this 
material  is  affected  by  the  character  of  the  material, 
the  shapes  into  which  it  is  rolled,  the  sizes  of  such 
shapes,  and  the  distance  of  transportation.  The  cost 
of  timber  is  likewise  affected  by  the  character  of  the 
wood,  the  size  of  the  pieces,  the  grade  and  the  distance 
of  transportation. 

In  all  of  the  foregoing  standard  building  materials, 
no  man  would  think  of  bidding  without  first  ascertain- 
ing what  was  required,  and  then  obtaining  a  price  from 
those  who  were  qualified  to  furnish  the  specified  ma- 
terial. In  the  case  of  concrete,  it  would  appear  that 
the  elements  entering  into  its  construction  are  in  most 
cases  entirely  overlooked — that  concrete  is  treated  in 
the  estimate  without  any  regard  to  the  varying  char- 
acter of  the  materials  and  proportions  entering  into 
it.  This  is  not  as  true  now  as  it  was  a  few  years  ago ; 
])ut  it  is  still  true  in  a  great  many  proposals. 

Selection  of  Gravel  or  Stone. — Most  specifications 
allow  either  gravel  or  stone  to  be  used.  Where  good 
gravel  can  be  obtained,  it  is  preferable  to  stone  from 
a  cost  standpoint,  and  it  is  more  easily  handled 
throughout  the  entire  operation  of  mixing  and  placing. 
Broken  stone  is  usually  obtained  from  quarries,  and 
must  be  transported  by  railroad  cars,  unloaded  by 
hand,  and  then  hauled  to  the  location  of  the  work. 
Gravel,  on  the  other  hand,  when  loaded,  is  hauled 
directly  to  the  site  of  the  work.  From  a  cost  stand- 
point, therefore,  we  have  two  reasons  why  gravel  is 
preferable:   (1)  Under  ordinary  conditions  there  is 


less  manual  labor  connected  with  its  delivery;  (2) 
there  is  less  cost  for  manual  labor  due  to  the  nature 
of  the  material — a  laborer  can  shovel  approximately 
twenty  per  cent,  more  gravel  than  stone  under  the 
same  conditions. 

If  the  gravel  is  good,  the  resulting  work  is  equal 
to  or  better  than  broken  stone  concrete.  A  good 
gravel  for  concrete  should  be  of  varying  sizes  wherein 
the  size  of  the  pebbles  ranges  downward  from,  say, 

inches  to  %  inch.  The  proportions  of  sizes  should 
be  such  that  there  is  approximately  fifty  per  cent, 
of  each  size  with  reference  to  the  next  largest.  Con- 
crete made  of  such  materials  Avill  be  homogeneous, 
dense  and  of  great  strength.  Either  gravel  or  stone 
should  be  watched  very  carefully  for  foreign  materials, 
such  as  lumps  of  clay  from  stripping  the  hardpan 
strata,  sticks,  decayed  material,  etc.  So-called  yellow^ 
gravel  is  not  necessarily  a  sign  of  weakness,  although 
such  a  deposit  should  be  examined  carefully.  In  many 
cases  such  a  surface  discoloration  is  caused  by  leach- 
ings  from  deposits  of  strata  of  oxide  of  iron  or  other 
materials. 

Selection  of  Sand. — Much  that  has  been  said  about 
gravel  is  true  of  sand,  except  that  sand  is  more  im- 
portant, in  a  sense,  than  gravel.  Sand  should  be  rela- 
tively clean  and  of  varying-sized  grains.  Such  a  sand 
is  much  better  than  when  of  even-sized  particles,  and 
I  think  I  am  safe  in  saying  that  silt  up  to  five  per  cent, 
will  not  affect  the  strength  of  the  resulting  concrete. 
If,  however,  sand  is  silty  to  any  such  extent,  care  must 
be  taken  that  the  work  is  cleaned  every  morning  (this 
same  remark  applies  to  the  gravel);  for  if  this  is  not 
done,  there  will  arise  to  the  surface  of  each  day's 
work  a  soft,  slimy  substance  which  has  no  strength  and 
which  will  form  strata  of  demarcation  between  the 
successive  courses.  Other  things  being  equal,  it  is  bet- 
ter to  import  sand  at  an  increased  cost,  using  local 
gravel,  than  to  use  local  sand  and  import  gravel  and 
stone. 

Selection  of  Cement. — At  the  present  time  there  are 
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SO  many  brands  of  Portland  cement  of  recognized  val- 
ue that  as  far  as  quality  and  ability  to  withstand  tests 
are  concerned  there  is  little  choice.  When  it  comes 
to  large  and  important  work,  however,  it  is  well  to 
consider  the  capacity  of  the  plant  and  be  sure  of  its 
ability  to  deliver  the  cement  on  time  and  in  the  quan- 
tity required. 

Selection  of  Machinery. — Various  types  of  work 
naturally  demand  various  types  of  machinery  and  ar- 
rangement, but  in  general  it  may  be  said  that  a  small 
mixer  is  not  economical.  Use  nothing  smaller  than  an 
18  cu.  ft.  mixer,  which  will  deliver  J4  cu.  yd.  of  mixed 
concrete,  and  use  a  larger  mixer  than  this  if  the  work 
will  justify  it.  Also  in  general  it  may  be  stated  that 
each  batch  from  the  mixer  should  be  handled  as  a 
whole  as  nearly  as  possible  to  the  place  of  deposit. 
The  wheelbarrow  is  no  longer  the  primary  method  of 
transportation  of  concrete.  There  is  no  doubt  as  to 
the  consensus  of  opinion  being  in  favor  of  batch  mix- 
ers ;  but  whatever  the  type  adopted,  it  will  be  well 
in  the  long  run  to  install  20  to  25  per  cent,  more  boiler 
and  machine  power  than  is  specified  by  the  manufac- 
turer. 

When  Hand  Mixing  is  Justified. — Hand  mixing 
cannot  be  expected  to  be  as  uniform  as  machine  mix- 
ing; and  yet,  if  proper  care  is  taken  under  intelligent 
supervision,  good  results  can  be  secured.  From  the 
standpoint  of  cost  hand  mixing  is  preferable  when 
the  work  is  so  small  as  not  to  justify  the  installation 
of  a  machine.  For  instance,  on  a  job  of  a  couple  of 
hundred  cubic  yards  probably  $100  would  be  expend- 
ed in  installing  and  rigging  the  mixer,  or  a  cost  of  50 
cents  per  cubic  yard ;  and  it  is  doubtful  if  hand  mixing 
would  cost  any  more  than  this  difference.  Again,  hand 
mixing  is  preferable  in  connection  with  large  work 
where,  in  order  to  reach  isolated  portions  of  the  work, 
it  is  more  economical  to  mix  by  hand  than  to  wheel 
long  distances.  Hand  mixing  is  most  important  when 
constructing  floors,  sidewalks  and  pavements  on  a 
natural  gravel  foundation  where  it  is  possible  to  shovel 
material  directly  upon  the  opposite  side.  Under  no 
circumstances  can  machine  mixing  compare  in  cost 
with  this  method  where  conditions  will  permit  of  its 
use. 

Mixing  Concrete. — For  ordinary  work  concrete 
should  be  mixed  Avet.  soupy.  From  the  standpoint  of 
quality,  care  of  handling  and  manipulation,  resulting 
finish  and  cost  of  surfacing,  there  is  absolutely  no 
question  as  to  this  point.  This  choice  of  wet  concrete 
applies  to  walls,  bridges,  reinforced  concrete  buildings, 
etc.,  but  for  sidewalks  and  pavements  economy  de- 
mands a  dry  mixture  requiring  tamping  in  order  that 
the  workmen  applying  the  finish  may  follow  as  quick- 
ly as  possible  after  the  depositing  of  the  concrete. 

Placing  Concrete. — No  concrete  should  be  placed 
until  it  is  definitely  determined  that  the  forms  are  cor- 
rect and  properly  braced.  It  is  cheaper  to  delay  the 
Avork  than  to  cut  out  work  already  done.  Concrete 
should  be  placed  as  quickly  as  possible  after  mixing, 
and  not  be  disturbed  afterwards.  When  being  placed 
it  is  abused  to  the  greatest  extent.  We  take  great  care 
of  a  green  brick  wall,  but  do  not  hesitate  to  walk  over 
and  conduct  operations  over  concrete  which  has  not 
reached  il>  final  set.  llKrcl)y  destroying  the  surface 
of  the  concrete  for  all  time.  W'liile  this  may  not  be 
serious  in  some  cases,  it  is  cerUiiiily  not  desirable  in 
thin  concrete  slabs.  Concrete  is  better  placed  by 
chutes  tlian  by  wheelbarrows,  cars,  etc.,  for  the  rea- 
son that,  by  chuting.  the  material  is  kept  constantly 


in  the  process  of  mixing  until  it  is  deposited  in  the 
work.  With  barrows  or  carts  the  heavier  particles 
settle  to  the  bottom,  and  when  the  mixture  is  dumped 
into  the  work  there  is  a  separation.  Chuting  also  al- 
lows the  placing  of  the  concrete  with  a  minimum  of 
working  back  and  forth  over  the  work  just  completed. 

The  ideal  condition  would  be  the  completion  of  the 
Avork  without  interruption  ;  but,  as  this  cannot  be  at- 
tained, care  should  be  taken  in  the  location  of  and  in 
the  manner  of  constructing  the  connection  joints  as  the 
work  progresses.  Breaks  should  be  made  preferably 
at  the  centre  of  columns  transverse  of  girders.  Slab 
spans  may  be  joined  longitudinally  over  centres  of 
girders  or  beams,  but  this  method  should  be  con- 
sidered a  second  choice.  Columns  should  not  be 
poured  all  at  one  time.  Generally  a  height  of  4  ft. 
should  be  allowed  to  set  for  three  or  four  hours  be- 
fore the  second  pouring.  Slabs,  girders,  and  beams 
should  be  poured  continuously  up  to  the  determined 
joint  where  stop  forms  have  been  placed.  The  method 
of  pouring  girders  up  to  the  bottom  of  the  slab,  and 
then  afterAvards  placing  the  slab,  is  not  desirable.  The 
method  of  pouring  a  slab  and  allowing  the  material 
to  slope  down  over  the  girder,  and  then  beginning  the 
next  day,  gives  a  slip-slab  joint  which  cannot  be  re- 
commended. In  all  concrete  work  stops  should  be 
made  on  horizontal  and  perpendicular  lines  at  the  lo- 
cations mentioned,  the  forms  being  carefully  placed. 

Finish  of  Concrete. — We  are  wrong  in  our  present 
practice  of  finishing  concrete  surfaces.  The  surface 
finish  of  a  pitece  of  concrete  should  be  an  integral  part 
of  the  main  construction,  and  of  the  same  mixture  and 
same  composition.  The  time  was  Avhen  Ave  Avere  called 
upon  to  plaster  and  apply  a  surface  coat  to  vertical 
surfaces.  After  a  good  many  years  of  argument  by  the 
practical  concrete  workman,  we  have  reached  a  point 
where  such  surfaces  are  finished  generally  by  spad- 
ing, so  as  to  bring  the  finer  particles  to  the  surface 
and  force  the  large  particles  back  so  that  they  are  not 
exposed.  We  are,  however,  following  the  old  prac- 
tice in  respect  to  horizontal  surfaces,  applying  a  thin 
coating  of  rich  mixture  on  top  of  our  cheaper  concrete 
base.  In  order  to  secure  the  best  results  Ave  should 
so  manipulate  our  concrete  as  to  bring  our  finish  to 
the  surface  from  the  material  of  the  concrete  base. 
AVhen  Ave  reach  this  point  Ave  shall  have  less  trouble 
Avith  checking,  insufficient  bond,  and  so  on,  and  such 
a  finish  can  be  obtained  easily  by  the  use  of  proper 
tools  for  tamping. 

Construction  of  Forms  and  Centres. — If  there  is 
one  element  entering  into  the  cost  of  concrete  Avhich 
is  neglected,  it  is  the  cost  of  forms  and  centres.  So 
far  as  is  knoAvn  to  the  Avriter,  no  architect  or  engineer 
ever  submits  to  a  bidder  a  plan  for  this  part  of  the 
construction.  Even  the  specifications  are  A-ague  and 
indefinite,  leaAang  it  to  the  indiA-idual  contractor  to 
plan  his  OAvn  Avork.  Some  go  to  one  extreme,  and  use 
a  great  deal  more  timber  than  is  necessary ;  others 
to  the  other  extreme,  and  use  so  little  and  of  such  light 
construction  that  the  work  is  out  of  line  and  out  of 
plumb.  When  it  is  considered  that  the  cost  of  forms 
and  centres  represents  from  20  to  33  1/3  per  cent,  of 
the  cost  of  every  cubic  yard  of  concrete  placed,  under 
aA'crage  conditions,  it  is  hard  to  understand  why  the 
subject  is  not  given  more,  consideration. 

Ordinarily  it  is  left  to  the  carpenter  boss  to  put 
up  something  by  rule  of  thumb  and  by  his  judgment 
based  on  past  experience.  There  is  nothing  practical 
about  such  a  method.    The  designs  for  the  forms  of 
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any  structure  should  1)C  i)lannc(l  carefully  to  accomp- 
lish the  results  with  a  minimum  of  material  and  labor, 
giving-  due  consideration  to  the  maximum  amoimt  of 
salvage  in  the  material.  It  is  our  contention  that,  ac- 
companying the  plans  for  any  structure,  there  should 
be  prepared  by  the  engineer  and  architect  a  sheet 
detail  drawing  showing  how  forms  should  be  con- 
structed, thereby  insuring  quality  of  workmanship  and 
placing  all  bidders  upon  the  same  basis.  If  this  is 
done  there  is  nothing  to  hinder  any  contractor  from 
submitting  an  alternate  design. 

Types  of  Reinforcement. — Types  of  reinforcement 
now  on  the  market  niay  be  classified  as  follows:  (1) 
Plain  bars,  either  medium  or  high-carbon  steel ;  (2' 
plain  bars,  deformed  or  cold-worked  to  secure  de- 
formation (this  classification  includes  cold-twiste'd 
and  hot-twisted  scjuare  bars);  (3)  special  patented 
types  of  plain  or  deformed  patented  bars;  (4)  built-up 
bars — meaning  thereby  combination  of  various-sized 
members  in  order  to  utilize  the  quantity  of  steel  to  the 
best  advantage;  (5)  built-up  frames  composed  of  bars 
of  various  sizes,  generally  used  for  beams,  girders,  and 
columns  ;  (6)  floor-slab  reinforcement  of  sheet  metal, 
sheared,  punched,  or  expanded  in  order  to  distribute 
the  steel  through  the  mass,  and  delivered  in  sheets ; 
(7)  cold-woven  wire  similar  to  fencing  material,  de- 
livered in  rolls;  (8)  secondary  reinforcement  in  the 
way  of  hoops  or  bands  for  columns,  stirrups  for  beams, 
and  spacers  for  rods,  all  of  which  may  be  made  of 
hoop  iron  or  wire. 

Selection  of  Reinforcement. — Considering  the  vari- 
ous types  of  reinforcement  just  mentioned  and  the 
many  modifications  now  on  the  market,  it  is  a  difficult 
proposition  to  select  the  best ;  and  generally  the  selec- 
tion is  determined  by  the  price  submitted  by  the  com- 
mercial engineers  bidding  under  sub-contract  to  fur- 
nish the  metal.  To  a  certain  extent  this  method  is 
dangerous,  but  it  is  hard  to  suggest  a  remedy.  Indi- 
vidual preference  and  experience  are  always  a  very 
large  element. 

Placing  Reinforcement. — The  design  of  a  concrete 
structure  contemplates  the  placing  of  the  reinforce- 
ment in  exactly  the  position  shown  by  the  plans  and 
cross-sections  of  the  various  members.  Designers  are 
usually  quite  conservative  in  their  allowance  for  the 
protection  of  steel  by  fireproofing  the  concrete  below 
it ;  and  the  contractor  had  better  err  on  the  safe  side 
and  take  advantage  of  this  allowance,  rather  than  keep 
above  same.  Often  reinforcement — and  especially  light 
bars,  expanded  metal,  and  wire  fabric — are  laid  upon 
the  forms,  and  then  afterwards  manipulated  by  a  hook 
as  the  concrete  is  placed,  jerking  the  reinforcement 
upward  so  that  the  concrete  may  flow  underneath. 
This  is  dangerous,  inasmuch  as  there  is  no  gauge  to 
determine  the  final  position  of  the  reinforcement;  and 
if  the  concrete  flows  under  the  reinforcement  in  too 
large  a  quantity  it  is  almost  impossible  to  replace  the 
reinforcement  without  rebuilding  the  entire  work. 

Automatic  spacers  and  devices  for  the  accurate 
placing  of  the  steel  are  readily  obtainable,  and  should 
be  used.  Naturally  there  is  some  increase  of  cost 
due  to  such  a  method — but  it  is  money  well  expend- 
ed. Special  care  should  be  taken  in  placing  steel  in 
girders  and  beams  to  distribute  and  arrange  the  bars 
so  that  each  individual  part  may  be  incorporated  with- 
in an  individual  part  of  the  concrete.  The  reinforce- 
ment for  columns  should  be  accurately  made,  and 
wired  with  the  hoops  and  stirrups  in  place  before  it  is 
erected  in  place  ready  to  build  the  column  forms 
ground  it.    While  good  results  can  be  secured  from 


bar  reinforcement,  the  author  at  this  time  is  in  favor 
of  built-up  columns  of  light  structural  shapes,  for  the 
reason  that  the  integrity  of  the  whole  building  dc- 
l)ends  upon  the  column  construction,  and  a^  failure  of 
any  one  column  is  liable  to  result  in  a  failure  of  the 
entire  building.  Perhaps  the  most  important  reinforce- 
ing  detail  in  respect  to  proper  placing  is  top  reinforce- 
ment or  reverse  flexure  bars.  No  matter  what  the  de- 
signer may  have  in  mind  in  theory,  or  how  these  bars 
are  proportioned  with  reference  to  the  main  reinforce- 
ment at  the  centre  of  the  slab  or  beam,  it  is  absolutely 
essential  that  these  top  bars  be  placed  accurately  and 
that  they  be  not  disturbed  afterwards.  This  is  easier 
said  than  done.  The  main  reinforcement  is  embedded 
in  the  solid  concrete  below  the  surface,  and  is  pro- 
tected from  disturbance.  The  top  reinforcement  is 
close  to  the  surface,  where  it  is  af¥ected  by  the  future 
operations,  and  also  where  the  free  ends  project  in 
case  of  a  break  at  the  joints  in  the  progress  of  the 
work.  These  free  ends,  if  jarred,  will  often  break 
the  bond  of  the  half-bar  extending  into  the  work.  The 
|)lacing  of  loose  stirrups  is  a  task  requiring  very  care- 
ful supervision  ;  and  this  is  one  of  the  strong  argu- 
ments for  built-up  sections  wherein  the  stirrup  shear 
members  are  rigidly  connected.  Finally,  the  employ- 
ment of  an  expert  mechanic  or  steel  worker  at  in- 
creased wages  over  common  labor  is  justified  by  the 
importance  of  this  part  of  the  work. 

Proportions  of  Concrete. — It  is  very  usual  to  speci- 
fy 1  -.ly^  :5  or  1  :3  :6  for  the  proportions  of  cement,  sand, 
and  gravel  for  plain  or  monolithic  concrete  work ;  and 
the  usual  specification  for  reinforced  concrete  is  1  part 
cement,  2  parts  sand,  and  4  parts  gravel,  although 
some  engineers  specify  a  richer  mixture  for  columns. 
Inasmuch  as  there  still  exists  a  general  ignorance  on 
this  point  whereby  these  specifications  are  under- 
stood as  being  1 or  1 :9  or  1 :6  respectively,  it 
would  seem  best  that  the  specifications  should  read 
that  a  mortar  should  be  mixed  of  one  part  of  cement 
to  so  many  parts  of  sand,  and  this  mortar  should  then 
be  mixed  with  so  many  parts  of  the  aggregate. 

Proportions  of  Concrete  for  Strength. — -The  ideal 
mixture  of  concrete  assumes  that  the  aggregate  and 
mortar  are  mixed  in  such  proportions  that  the  most 
dense,  solid,  and  homogeneous  mass  is  secured.  This 
result  may  be  secured  by  expert  engineering  super- 
vision, but  in  reality  the  good  common  sense  of  the 
expert  concrete  laborer  may  be  depended  upon.  The 
artisan  who  is  accustomed  to  handle  concrete  can 
determine,  by  the  appearance  of  the  concrete  mixture 
and  by  working  the  mixture,  whether  he  is  securing 
the  best  results  ;  and,  after  a  long  experience,  the  au- 
thor is  inclined  to  say  that  he  would  just  as  soon  trust 
a  practical  common-sense  laborer's  opinion  as  base  his 
work  upon  the  report  of  a  so-called  expert  engineer. 

Proportions  of  Concrete  for  the  Cost. — If  a  1 :2 :6 
mixture  will  satisfy  the  necessary  strength  required 
for  construction,  there  is  no  necessity  of  specifying 
a  1:2:4  mixture,  inasmuch  as  the  first  mixture  will 
require  approximately  1  bbl.  per  cubic  yard,  while  the 
latter  will  require  Ij^  bbls. — a  difference  of  at  least 
50  cents  per  cubic  yard  in  actual  cost.  In  many  cases 
for  footings  and  monolithic  work,  .)4  bbl.  per  cubic 
yard  of  concrete  is  all  that  is  necessary.  Why  specify 
a  rich  mixture  when  one  with  a  less  amount  of  cement 
will  answer  the  purpose?  If  the  contractor  is  at  all 
skilled  in  estimating,  the  extra  cost  will  be  included 
in  his  proposal. 

Estimating  after  Proper  Analysis. — No  proposals 
should  be  made  upon  a  concrete  job  until  a  proper 
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analysis  has  iTeen  made  of  all  the  elements  entering 
into  the  construction.  It  is  not  sufficient  to  say  or 
to  guess  that  the  cost  of  a  cubic  yard  is  so  much,  but, 
instead,  an  analysis  should  be  made  of  the  cost  of  a 
cubic  yard  of  concrete  under  the  conditions  specified. 
There  are  a  great  many  elements  entering  into  the 
cost  determined  by  such  an  estimate,  which  will  be 
stated  briefly  in  the  following: 

Cost  of  Materials. — Whether  the  concrete  is  to  be 
uKulc  of  a  natural  mixture  of  gravel,  or  of  stone  and 
sand  in  various  proportions,  determines  the  cost  of 
the  aggregate.  The  amount  of  cement  depends  upon 
the  proportions  of  the  concrete,  as  also  do  the  amounts 
of  gravel,  stone,  and  sand.  The  cost  of  water  for 
proper  manipulation  should  not  be  overlooked.  In 
cities  the  cost  of  water  is  determined  by  rates  of  9 
or  10  cents  per  cubic  yard.  Outside  of  cities  the  cost 
depends  upon  the  labor  necessary  to  secure  the  water. 

Cost  Affected  by  Locality. — Concrete  work  remote 
from  populous  centres  cannot  be  done  at  the  same 
price  as  that  close  to  such  centres,  unless  the  work 
is  so  remote  that  a  permanent  camp  can  be'  construct- 
ed and  the  laborers  held  by  the  very  remoteness  of 
the  work.  Work  that  is  at  some  distance  from  the 
point  of  supply  must  bear  a  charge  for  the  transporta- 
tion, handling,  and  hauling  of  raw  materials.  This  is 
a  labor  charge  which  is  chargeable  to  material,  inas- 
much as  the  materials  should  be  considered  as  f.o.b. 
the  job ;  but  nevertheless,  the  cost  is  increased  per 
cubic  yard  in  the  proposal. 

Cost  Affected  by  Character  of  Labor  and  Character 
of  Work. — Good  American  labor  will  accomplish  at 
least  fifty  per  cent,  more  a  day  than  foreign  labor. 
American  labor,  however,  is  scarce  and  preferential. 
American  labor  difl:erentiates  between  clean-cut  con- 
crete work  under  favorable  conditions  and  concrete 
work  under  adverse  conditions,  excessive  water,  and 
other  disadvantages.  The  same  work  may  cost  a  great 
deal  more  when  built  under  unfavoralile  conditions 
than  when  built  in  town. 

Cost  of  Work  as  Affected  by  Forms. — A  wall  of 
Concrete  27  ft.  thick  may  be  retained  by  the  same 
foms  and  the  same  amount  of  form  labor  as  are  neces- 
sary for  a  wall  1  ft.  thick.  In  the  latter  case  Ihe  cost 
per  cubic  yard  of  concrete  is  27  times  as  great.  It  is 
not  safe,  therefore,  to  estimate  the  cost  of  forms  on 
a  basis  of  guess  price  per  cubic  yard  of  concrete.  Each 
individual  job  should  be  estimated  for  the  amount  of 
timber  work  as  carefully  as  for  any  other  item.  It 
does  not  matter  whether  the  cost  is  estimated  on  the 
basis  of  floor  foot  or  concrete  surface  or  upon  a  basis 
of  feet  board  measure  of  lumber ;  the  result  is  the 
same,  inasmuch  as  this  important  branch  of  concrete 
construction  receives  individual  consideration. 

Cost  of  Work  as  Affected  by  Centres. — There 
seems  to  he  a  misunderstanding  as  to  the  separation 
of  forms  and  centres.  Properly  speaking,  forms  con- 
sist of  the  timber  work  to  form  those  members  of  con- 
crete consti  uction,  such  as  columns,  girders,  etc., 
which  must  possess  a  certain  regularity  of  form  and 
evenness  of  outline.  Centres,  properly  speaking,  con- 
sist of  timber  supports  for  floor-slabs,  bridge  centres, 
etc.  Where  the  great  amount  of  labor  on  timber  work 
is  expended  solely  for  the  purpose  of  supporting  the 
mass  at  a  uniform  or  definite  height  the  unit  cost  is 
much  less  than  for  forming  for  individual  members. 

Cost  of  Work  as  Affected  by  Reinforcement. — Fab- 
ricated reinforcement  will  cost  nuich  more  delivered  to 
the  job  than  loose  bars,  but,  on  the  other  hand,  will 
cost  much  less  to  place  in  position.    It  is  needless  to 


say  that  a  job  where  reinforcement  is  made  up  of 
small  bars  less  than  ^4  inch  will  cost  much  more  a 
ton  for  labor  than  for  large  sections.  Good  judgment 
must  prevail  in  this  particular.  It  is  very  seldom  that 
an  estimate  will  be  made  based  on  the  labor  and  the 
tonnage  of  each  size  bar.  Rather  it  is  the  practice  to 
strike  an  average  labor  price  in  harmony  with  the 
class  of  work  to  be  encountered  with  reference  to  the 
different  sizes  of  reinforcement.  It  is  well  to  remem- 
ber, however,  that  it  takes  practically  as  long  for  the 
steel  man  to  place  and  wire  a  ^-inch  bar  as  a  3^-inch 
bar,  while  the  tonnage  is  only  one-fourth  as  great ; 
and  this  point  should  be  kept  in  mind  in  making  an 
estimate.  '  , 

Cost  of  Work  as  Affected  by  General  Charge 
Items. — There  are  a  great  many  items  of  the  cost  of 
concrete  work  which  are  not  included  in  the  cost  of 
materials,  labor,  forms,  centres,  reinforcement,  etc. 
These  costs  consist  of  installing  and  removing  mach- 
inery, coal,  oil,  repairs  and  fittings  to  machinery,  gen- 
eral charge  items  such  as  rope  and  bolts,  and  the  loss 
on  petty  tools  such  as  shovels.  Such  costs  may  be 
determined  on  the  basis  of  so  much  a  cubic  yard ;  or, 
preferably,  they  may  be  determined  on  the  percentage 
of  labor  on  different  classes  of  work.  No  matter  what 
the  method  of  determination,  the  costs  are  real  ex- 
penses, and  are  as  justly  chargeable  as  those  for  the 
gravel  or  cement  entering  into  the  work. 

Summarized  Detail  Estimate  of  the  Cost  of  One 
Yard  of  Concrete. — In  line  with  the  foregoing  remarks 
and  the  importance  of  the  detail  study  of  concrete,  we 
submit  the  estimate  for  a  cubic  yard  of  concrete  which 
according  to  specifications  should  be  of  a  1  :2  :4  mix- 
ture to  be  used  for  purposes  of  building  construction  ; 
and  making  these  estimates,  we  desire  to  lay  emphasis 
on  the  fact  that  no  two  jobs  cost  the  same  when  item- 


ized in  this  way ; 

0.9  cu.  yd.  gravel  at  $1.20  $1.08 

0.45  cu.  yd.  sand  at  $1.00  ,   ...  .45 

lyl  bbls.  of  cement  at  $1.30  "...  1.80 

Water   10 

200  ft.  B.M.  of  lumber  at  $20  used  four  times  at  20  per 

cent,  less  each  time  used,  less  40  per  cent,  salvage.  1.08 

Reinforcement,  150  lbs.  per  cu.  yd.  at  2'X  cents   3.75 


Total  cost  of  material  $  8.26 

Labor  centres  120  ft.  at  $30   2.40 

Labor  forms,  80  ft.  B.M.  at  $30   2.40 

Labor  reinforcement,  150  lbs.  at  IJX  cents  75 


Total  labor  $  7.55 

General  charge  items,  proportion  of  labor  15  per  cent.  $  1.13 
Total  actual  cost  1  cu.  yd.  concrete  $16.94 

Each  individual  job  that  is  encountered  should  be 
estimated  in  this  same  manner.   It  might  not  be  neces- 


sary to  throw  the  cost  of  forms  and  centres,  reinforce- 
ment, etc.,  into  the  cost  per  cubic  yard  of  concrete  ;  but 
however  the  estimate  is  made,  it  should  consider  all 
these  items,  and  in  the  end  the  result  will  be  the  same. 
If,  in  addition,  there  is  to  be  applied  a  surface  coat  of 
finish,  its  cost  must  be  added. 

If  there  is  only  one  item  which  adds  to  the  cost, 
it  is  the  form  and  centre  work.  For  instance,  in  the 
detail  estimate  just  given  the  cost  of  lumber  and  form 
and  centre  labor  .is  $5.88.  If  the  work  had  been  twice 
as  heavy,  the  cost  of  this  labor  would  only  have  been 
half  as  much  a  cubic  yard.  This  should  bring  home  to 
every  estimator  the  importance  of  dealing  with  the 
temporary  structural  timber  work  as  a  separate  unit. 
Personally  the  writer  would  rather  guess  at  the  amoiuit 
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of  reinforcement  per  cubic  yard  than  guess  at  the  cost 
of  forms  and  centres.  The  cost  of  labor  is  dependent 
upon  the  amount  of  concrete  placed  on  the  square 
foot  of  area  of  work  covered,  inasmuch  as  the  cost  of 
placing  depends  upon  the  distance  travelled  and  the 
amount  handled.  The  greater  the  distance,  the  less 
the  quantity  and  the  more  cost  per  unit ;  and  the  less 
the  haul,  the  greater  the  mass  and  the  less  the  cost 
per  unit.  Such  labor  cost  may  reach  anywhere  to  $5 
a  yard;  and  it  is  suggested  that  a  careful  study  be 
given  each  job  to  determine  the  amount  of  foot-pounds 
of  work  necessary  to  complete  it. 

Cost  Records  and  Cost  Accounting. — It  is  suggest- 
ed and  recommended  that  each  separate  and  distinct 
job  should  be  given  a  detail  cost  recording  in  line  with 
the  foregoing,  in  order  that  future  work  may  be  esti- 
mated properly.  It  is  a  very  simple  matter  to  arrange 
a  cost  record  book  with  a  system  of  time  reports,  so 
that  such  records  may  be  obtained  and  recorded  Avith- 
out  increase  in  labor  or  cost. 

Contractors  and  the  Public. — During  the  last  few 
years  much  has  been  written  on  the  standing  and  rela- 
tion of  contractors  to  public  officials,  to  engineers  and 
to  parties  that  let  work  to  contract,  but  little  if  any- 
thing has  been  written  as  to  the  standing  of  contrac- 
tors in  their  relation  to  the  public.  Contractors  and 
the  public  should  be  closely  allied,  especially  as  re- 
gards public  work. 

For  the  construction  of  public  structures  contrac- 
tors play  an  important  part.  It  has  been  through 
them  that  many  millions  of  dollars  have  been  saved  in 
the  United  States  and  Canada  to  the  taxpayers,  the 
public.  This  has  been  due  to  the  fact  that  not  only 
have  the  contractors  done  work  better,  but  also  much 
cheaper,  than  that  done  by  the  day  labor  method.  For 
this  reason  there  should  be  a  close  bond  between  con- 
tractors and  the  public,  as  the  cheaper  work  is  done  the 
smaller  will  be  a  citizen's  taxes.  This  is  also  the  case 
when  better  work  is  done,  as  if  a  structure  serves  its 
purpose  longer  less  money  will  have  to  be  raised  to 
maintain  and  renew  it.  This  is  especially  true  of  road 
and  street  work.  Thus  the  contractor  is  a  real  friend 
to  the  public — hardly  a  philanthropist,  for  he  in  tm-n 
is  paid  for  his  work,  but  if  the  contract  system  Avere 
done  away  with  in  America  taxes  would  be  bound  to 
be  higher. 

Unfortunately  the  ideal  relations  that  should  exist 
between  contractors  and  the  public  do  not  exist,  and 
contractors  are  looked  upon,  to  a  great  extent,  as 
grafters.   This  has  been  due  to  a  number  of  causes. 

First,  contractors  themselves  have  been  to  blame, 
not  so  much  to-day,  but  in  the  past.  It  has  been  a 
prevalent  idea  that  public  money  was  legitimate  prey 
to  any  one.  The  farmer  felt  that  work  on  the  country 
roads  should  be  done  by  him,  as  in  this  way  he  worked 
out  his  tax,  or  got  back  part  of  the  money  he  had  so 
paid.  He  was  not  very  zealous  in  doing  his  work. 
To  stop  and  talk  for  half  an  hour  did  not  worry  him,  as 
he  felt  he  was  partly  his  own  boss,  and  it  was  not  any 
one's  business  if  he  did  waste  his  time.  The  man 
working  for  a  city  is  wasteful  of  materials  and  thinks 
nothing  of  loafing,  for  he  says,  "the  city  is  rich."  Thus 
it  was  common,  not  only  for  these  people,  but  also  for 
contractors,  to  think  the  public  treasury  was  there  to 
be  looted,  and  combines  and  deals  were  made  to  parcel 
out  contracts.  This  idea  was  strong,  and  the  public 
has  learned  that  it  much  suft'er  in  consequence,  so 
that  to-day  more  is  demanded  of  those  who  work  for 
the  public. 


Then  contractors  have  been  blackmailed  by  poli- 
ticians and  dishonest  public  officials  so  that  they  have 
been  compelled  to  give  up  some  of  their  profits  to  these 
men.  This  still  goes  on  in  some  cases,  but  there  is  a 
demand  from  the  public  that  it  should  cease  -and  the 
practice  is  not  as  prevalent  as  it  once  was. 

These  things  have  caused  the  public  to  distrust 
contractors  and  to  believe  that  they  have  made  fabu- 
lous fortunes  on  public  contracts,  and  the  daily  papers 
have  added  to  this  belief  by  publishing  sensational 
articles  and  cartoons  of  contractors  looting  the  public 
treasury.  In  most  cases  contractors  have  been  more 
sinned  against  than  sinning. 

A  contractor  is  viewed  by  the  public  as  being  a 
sharp,  shrewd  man  living  on  the  public,  making  ex- 
orbitant profits  on  his  work,  and  being  the  friend  of 
public  officials  and  politicians.  Because  of  his  sup- 
posed wealth  the  contractor  is  respected  somewhat, 
and  even  held  in  awe,  and  the  public  is  always  inter- 
ested in  him  and  his  doings.  This  was  shown  in  the 
case  of  James  B.  McDonald,  the  contractor  at  the  head 
of  the  company  that  built  the  first  subway  in  New 
York.  His  name  was  known  to  nearly  every  man  in 
the  city.  He  was  looked  upon  as  a  genius,  as  a  multi- 
millionaire. The  name  of  the  engineer  who  planned 
and  supervised  the  construction  of  the  subways  was 
hardly  known  to  the  public,  and  the  financiers  who 
backed  the  contractor  and  made  his  work  possible 
were  given  scant  notice.  This  contractor  was  an  able 
man,  but  he  only  followed  the  engineers'  plans  and  in- 
structions ;  and  sub-contractors,  many  of  whom  were 
unknown  to  the  public,  did  the  actual  construction. 
Mr.  McDonald  was  not  a  wealthy  man,  and  the  greater 
part  of  the  profits  made  on  the  subway  were  tied 
up  in  litigation  and  ultimately  went  to  his  backers. 
Yet  his  work  placed  him  at  the  head  of  the  contract- 
ing profession  in  New  York  City. — The  Cement 
World. 


Faith  at  Waterloo 

NAPOLEON  hurled  the  flower  of  France 
against  Wellington's  solid  squares  of  British 
steel.  The  Iron  Duke  re-formed  his  broken 
lines  and  waited  for  the  next  chdrge.  Napo- 
leon was  pitiless:  Wellington,  stolid.  The  former  took 
a  chance :  the  latter  had  faith  in  his  men,  faith  in  the 
allies,  and  above  all  faith  in  Blucher.  These  are  times 
of  trial ;  for  some  men  these  are  times  when  business 
faith  is  shaken  to  its  foundations :  yet  Wellington's 
squares  held  until  Blucher  arrived.  Wellington  had 
confidence — and  confidence  is  half  the  battle.  The 
manufacturer  advertising  his  products  in  the  engineer- 
ing and  contracting  world  must  have  faith  in  the  value 
of  advertising.  Faith  won  the  battle  of  Waterloo,  and 
faith  will  win  the  war  in  Europe  and  business  baitles 
in  Canada. 


It  is  reported  that  at  the  works  of  the  Bethlehem 
Steel  Company,  South  Bethlehem,  Pennsylvania,  ten 
per  cent,  of  the  workmen  were  formerly  Germans,  but 
that  the  number  has  now  been  reduced  to  four  per 
cent.  Bomb  plots,  with  the  object  of  interfering  with 
the  prduction  of  war  materials  for  the  Allies,  are  feared. 
A  guard  of  twenty-five  men  is  constantly  on  duty,  and 
each  department  of  the  factory  has  been  separated  from 
other  departments,  while  the  workmen  are  not  allowed 
to  pass  from  one  building  to  another  without  a  special 
permit. 
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Strengthening  the  Macadam  Road  to  Meet 
Modern  Traffic 

(Contributed) 

FOR  many  years  the  navies  of  the  world  have 
seen  a  contest  between  the  maker  of  armour 
plate  and  the  gun.    It  began  when  the  Mer- 
rimac    sailed    out    before    the    fleets  of  the 
United  States  and  let  the  cannon  balls  bounce  ofif 
its  iron-plated  sides,  whereupon  all  the  naval  guns  in 
the  world  became  obsolete.    So  guns  of  higher  power 


West  Webster  Street,  Chillicothe,  Mo.,  showing  condition  of  road  BEFORE  Tarvia  was  used 


were  created — guns  which  punctured  the  armour  plate 
of  that  day  with  neatness  and  dispatch.  Thereupon 
the  armour-maker  produced  heavier  and  stronger  steel ; 
whereupon  the  gun-maker  again  produced  more  power- 
ful guns. 

A  similar  contest,  as  old  as  man,  has  been  waged 
between  the  vehicle  and  the  road.  Thanks  to  the 
genius  of  IMacAdam  there  was  a  long  period  in  recent 
history  when  the  road  easily  withstood  the  vehicle. 
The  smooth,  hard  macadam  road,  however,  invited  the 
development  of  the  automobile,  and  still  more  recent- 
ly the  motor  truck,  and  macadam  roads  were  doomed 
to  swift  and  general  destruction.  Now,  however,  the 
road  is  getting  the  better  of  it  again,  thanks 
to  the  development  of  the  modern,  bitumin- 
ous binders  of  which  Tarvia  is  the  best 
known. 

Many  of  the  old  macadam  roads  do  not 
require  rebuilding,  and  processes  have  been 
developed  for  applying  Tarvia  to  the  old 
surface  in  such  a  way  as  to  preserve  them 


travelled  automobile  road  out  of  Boston,  has  been 
brought  down  to  $1,200  a  year.  The  road  is  60  ft. 
wide. 

Cleveland,  Ohio,  has  a  stretch  on  Bellflower  Road 
which  was  put  down  in  1905,  and  which  has  been  in 
service  ten  years.  Many  other  towns  experimented 
with  Tarvia  in  the  early  days,  and  have  now  settled 
down  to  the  use  of  this  material  as  a  fixed  policy. 
Plainfield,  N.J.,  one  of  these,  now  has  thirty-six  miles 
of  well-kept,  tarviated  road,  the  result  of  a  consistent 
and  economical  policy  that  was  inaugurated 
in  1908.  Another  tOAvn  is  Westfield,  N.J., 
with  upwards  of  nineteen  miles  of  smooth 
roads  that  have  been  maintained  and  made 
dustless  with  Tarvia  at  a  very  low  cost. 

Important  parks  and  cemeteries  have 
adopted  Tarvia  for  their  I'oads.  The  tarvi- 
ated roads  are  clean  enough  and  dry  enough 
to  use  as  walks  and  at  the  same  time  the 
surface  will  withstand  the  transportation  of 
heavy  monuments.  Graceland  Cemetery,  in 
Chicago,  began  to  tarviate  its  roads  in  1908, 
and  now  it  has  completed  the  treatment  of 
its  entire  system.  Government  engineers 
have  been  using  Tarvia  largely  in  the  roads 
about  Washington,  the  White  House  Drive- 
way having  Ijeen  maintained  with  this  ma- 
terial since  1911. 

The  use  of  tarvia-reinforced  roads  ma}^ 
be  said  to  be  in  its  infancy.  The  automobile 
has  spread  over  the  continent  and  the  motor 
truck  is  fast  following.  The  latter  is  already 
a  serious  problem  in  England  and  in  some 
of  the  most  congested  centres  of  the  United 
The  more  efficient  the  motor  truck  becomes, 
the  larger  loads  it  will  carry,  and  the  greater  will' be 
the  burden  it  imposes  on  the  roadway.  Motor  bus  and 
jitney  also  bring  their  problems. 

Plain  macadam  without  bituminous  treatment  must 
become  everywhere  a  thing  of  the  past  as  it  has  al- 
ready done  in  many  localities.  Unfit  for  modern  traf- 
fic it  must  be  discarded  in  favor  of  roads  that  are 
firmly  united  by  some  plastic  bituminous  binder  like 

Tarvia.  —  

In  Switzerland  a  fireproof  building  material  is 
made  by  compressing  Portland  cement  and  asbestos 
fibre  into  blocks. 


States. 


from  the  ravages  of  modern  traffic. 


In 


building  new  roads  or  rebuilding  the  old, 
'I'arvia  l)inders  are  used,  these  1)eing  so 
strong  that  the  stones  are  held  in  place  des- 
pite ail  the  efforts  of  traffic  to  dislodge  them. 

It  is  now  ten  years  since  these  modern 
l)inders  were  introduced  into  this  country 
and  the  experience  of  many  communities 
runs  back  over  the  whole  period.  In  New- 
ton, Massachusetts,  for  instance,  there  is  a 
section  of  Newton  Boulevard  which  was 
treated  with  Tarvia  nine  years  ago  at  a  cost 
of  14c.  per  square  yard.  The  cost  of  main- 
tainance  of  the  whole  Newton  Boulevard, 
comprising  five  miles  of  the  most  heavily 


The  same  street  AFTER  Tarvia  was  used. 
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The  Evolution  of  Asphalt  Pavement  Construc- 
tion in  Toronto 

By  Geo.  Powell,  Deputy  City  Engineer 


IN  the  year  1888  the  first  asphalt  pavement  was  laid 
in  Toronto,  on  Ba}'  Street,  between  King  and 
Front  Streets.  The  construction  of  this  pavement 
created  a  g'rcat  deal  of  interest,  as  it  marked  tlie 
inception  of  an  entirely  new  class  of  pavement  . in  To- 
ronto. Almost  any  time  during  the  day  crowds  could 
be  seen  on  the  sidewall<s,  showing  a  very  deep  inter- 
est in  what  was  going  on,  especially  when  the  surface 
gang,  composed  mostly  of  negroes,  started  to  work- 

The  men  employed  on  the  surface  work  were  ])rac- 
tically  all  imported  from  the  States,  and  it  was  (|uile 
a  long  time  before  there  were  enough  local  men  suffi- 
ciently well  broken  in  on  the  work  to  make  it  unneces- 
sary to  retain  the  negro  experts  longer.  To-day  there 
are  perhaps  two  or  three  colored  men  still  engaged  in 
the  work  of  laying  asphalt  pavements. 

At  the  present  time  the  construction  of  any  pave- 


Mr.  George  Powell,  Deputy  City  Engineer  of  Toronto. 

ment,  be  it  asphalt  or  something  else,  creates  only  a 
passing  interest,  to  such  an  extent  have  the  people  be- 
come accustomed  to  modern  methods  of  building  good 
roads. 

The  specifications  governing  the  construction  of 
this  first  pavement  were  somewhat  meagre  and  appa!  - 
ently  the  five-year  guarantee  demanded  was  thought 
to  be  sufficient  protection.  The  foundation  was  com.- 
posed  of  6  ins.  of  hydraulic  cement  concrete  of  the  lol- 
lowing  proportions:  1  part  hydraulic  cement,  2  parts 
sand,  and  sufficient  crushed  stone  or  brick  to  'give  a 
surplus  of  mortar  when  rammed.  A  rather  indefinite 
specification,  you  will  admit.  However,  the  work 
nuist  have  been  good,  for  a  large  portion  of  the  orig- 
inal concrete  is  still  on  the  street  and  does  not  show 
any  signs  of  failure. 

The  surface  consisted  of  a  cushion  coat,  ,'^-in.  in 
thickness,  and  a  surface  of  2  ins.,  or  a  total  depth  of 
wearing  surface  of  2J/2  ins.  The  usual  methods  of 
rolling  and  finishing  were  used.  The  cushion  coat  was 
of  poorer  mixture  than  the  surface  and  served  no  use- 
ful purpose  except  that  it  would  have  probably  proved 


(liHicult  to  rake  to  an  even  surface  a  mixture  having 
so  great  a  thickness  as  2^^  ins. 

This  type  of  pavement  was  used  on  all  street.^, 
whether  of  light  or  heavy  traffic,  until  1892,  except  that 
in  1889  the  proportions  for  the  concrete  were  ciianged 
and  Portland  cement  was' specified.  The  proportions 
were  as  follows:  I  part  Portland  cement,  5  parts  sand, 
and  enough  broken  stone  (no  bricks  this  time)  to  give 
a  surplus  of  mortar  when  rammed.  In  1892  the  popu 
larity  of  the  asphalt  pavement  become  very  appar- 
ent, but  the  cost,  which  was  upwards  of  $4.00  per 
sq.  yd-,  was  prohibitive;  so  a  new  pavement  for  light 
traflic  streets  as  designed,  which  reduced  the  cost  to 
about  $2.50  per  sq.  yd. 

This  light  asphalt  pavement  consisted  of  a  4-in. 
concrete  base,  with  a  2-in.  asphalt  surface.  No  cush- 
ion was  used  in  the  construction  of  this  pavement.  In 
1895  the  possibilities  of  the  light  asphalt  pavement 
became  very  apparent,  for  in  that  year  the  light  pave- 
ment was  used  on  all  residential  streets.  The  specifi- 
cation became  standardized,  and  the  price  had  been 
reduced  to  about  $2.00  per  sq.  yd.  The  concrete  was 
composed  of  1  part  cement,  3  parts  sand  and  6  parts 
stone.  The  surface  was  2  ins.  in  thickness,  w'ith  no 
cushion  or  binder-  From  1895  to  1910  the  light  as- 
phalt pavement  was  the  standard  for  residential  ur 
light  traffic  streets,  the  only  change  occurring  in  1901. 
when  the  proportions  of  stone,  sand  and  cement  in  tlie 
concrete  were  changed  to  1 :3  :7. 

Durirrg  this  interval  by  far  the  greater  part  of  the 
yardage  of  asphalt  pavements  laid  in  the  city  was  of  the 
light  type;  and,  generally  speaking,  it  has  given  the 
greatest  satisfaction.  The  price  of  this  pavement  was 
at  one  time  as  low  as  $1.30  per  sq.  yd.,  caused  by  an 
epidemic  of  price  cutting,  but  a  fair  average  during 
this  time  would  prabably  be  $1.75  per  sq.  yd.  The 
guarantee  varied  from  5  to  10  years.  To-day  there 
are  many  of  these  pavements  that  are  out  of  guaran- 
tee and  that  are  giving  good  service;  and  the  repairs 
required  annually  are  not  so  serious  as  to  render  it 
necessary  to  resurface  the  streets. 

The  popularity  of  this  type  of  pavement,  however, 
led  to  difficulties,  and  in  several  instances  this  type  of 
construction  was  used  on  streets  that  were  of  residen- 
tial character  at  the  time  the  pavement  was  laid,  but, 
due  to  the  good  pavement  and  the  changed  character 
of  the  district,  a  much  heavier  traffic  reached  the 
street  than  was  anticipated,  with  the  result  that  the 
pavements  failed  either  on  the  surface  or  in  the  foun- 
dation a  few  years  after  they  were  constructed.  These 
mistakes  in  judgment,  together  with  the  advent  of  the 
high  speed  motor  truck,  led  us  in  1910  to  discontinue 
the  construction  of  the  light  pavement  altogether. 

In  1908  a  medium  t}'pe  of  pavement  was  introduc- 
ed to  provide  for  those  strets  that  were  not  entirely 
residential,  and  oil  which  it  w^as  considered  that  heavy 
traffic  might  occur  in  the  future.  This  was  an  effort 
to  provide  a  cheap  pavement  for  all  classes  of  traffic 
and  at  the  same  time  to  prevent  a  recurrence  of  the 
trouble  referred  to  above  in  connection  with  the  light 
])avement. 

This  pavement  consisted  of  a  5-in-  foundation  of 
1:3:7  mix.  1-in.  of  binder  and  2  ins.  of  surface.  In 
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1910  this  type  was  siiljstitutcd  for  the  light  pavement 
and  became  the  standard  for  all  streets  except  those 
in  the  downtown  district  or  those  upon  wliich  there 
were  street-car  lines. 

Turning-  now  to  the  heavy  pavements,  we  find 
there  was  little  or  no  change  from  1888  to  1900  with 
the  cxcei)tions  noted  above  in  regard  to  changes  in 
tlie  ])roportions  for  concrete.  In  1900  the  cushion 
coat  was  abandoned  and  a  binder  coat  •)4-in.  in  thick- 
ness was  substituted,  with  a  surface  of  l}i  ins.  Tlie 
binder  provided  a  better  mechanical  bond  between  the 
asphalt  surface  and  the  concrete  foundation,  and  it 
was  also  supposed  to  prevent  the  absorption  of  mois- 
ture from  the  concrete;  causing  the  pavement  to  de- 
teriorate from  l^elow.  In  1903  another  change  was 
made  in  the  surface.  The  total  depth  of  surface  was 
increased  to  3  ins.,  made  up  of  1-in.  of  base  and  2  ins. 
of  top.  From  1903  to  1913  the  heavy  pavement  con- 
sisted of  6  ins-  of  1  :3  :7  concrete,  1-in.  of  binder  and  2 
ins.  of  surface.  In  1914  the  binder  course  was  in- 
creased to  \     ins.,  the  surface  remainiiTg'  at  2  ins.,  and 


what  is  termed  a  "close"  binder'  was  specified  instead 
of  the  open  binder  formerly  used. 

The  open  binder  was  composed  of  }i-m.  stone 
coated  with  asphalt,  with  little  or  no  fines,  while  the 
close  binder  is  made  of  graded  stone  with  sufficient 
fines  added  to  at  least  partially  fill  the  voids. 

The  close  binder  was  adopted  for  two  reasons : 
first,  on  accotmt  of  the  difficulty  in  getting  the  open 
lunder  to  stay  in  place  during"  the  process  of  laying 
the  surface,  and  second,  it  was  considered  that  a  bet- 
ter surface  could  be  produced  by  using  a  binder  that 
was  at  least  i)artially  filled  to  start  with. 

Towards  the  close  of  1914  the  depth  of  concrete 
used  on  streets  with  track  allowances  was  increased 
from  6  ins.  to  8  ins.,  as  it  was  thought  that  the  heavy 
impact  stresses  caused  by  large  motor  trucks  with 
steel  tires  were  likel}^  to  cause  failure  of  the  narrow 
strips  of  pavement  alongside  the  rails,  as  it  is  quite 
impossible,  under  present  conditions  in  Toronto,  to 
get  any  reasonable  distribution  of  traffic  on  the  streets 
where  car  tracks  are  constructed. 


Methods  of  Repairing  Brick  Pavements 
After  Street  Openings 


S(  )  nuich  of  the  meciianism  of  a  modern  city  lies 
under  the  surface  of  its  streets  that  the  question 
of  street  repair  is  scarcely  less  vital  than  that  of 
good  original  paving  construction,  if  streets 
are  to  be  constantly  serviceable.  The  excavator  is  the 
worst  foe  of  any  pavement,  and  the  efficient  repair 
man  .is  its  best  friend,  and  will  be  so  long  as  sewer, 
water,  g-as,  telephone,  power  and  steam  lines  are  laid 
in  conduits  or  trenches. 

Foresight  will  lessen  the  number  of  openings  that 
it  is  necessary  to  make  in  a  completed  pavement,  but 
no  pavement  is  ever  laid  in  a  growing  town  without 
tlie  certainty  that  it  will  be  disturbed  from  time  to 
time.  In  Cleveland,  Avhere  we  have  a  preponderating 
mileage  of  brick  streets,  it  has  been  necessary  to  work 
out  careful  methods  for  the  replacement  of  brick  pav- 
ing that  has  been  disturbed.  A\  hile  the  process  calls 
for  workmanlike  exactness,  we  pride  ourselves  on 
patching  brick  streets  so  that  their  strength  is  unim- 
paired, and,  in  many  instances,  so  that  the  patch  can- 
not be  noticed  by  a  casual  observation.  This  is  more 
than  can  be  said  for  some  other  forms  of  pavement. 

Our  first  precaution  is  to  have  the  city  re-lay  all 
the  disturbed  pavement.  Service  corporations  and 
other  private  concerns  are  permitted  to  make  openings 
in  streets  upon  filing  proper  application.  With  this 
application  must  come  a  deposit  sufficient  to  cover 
the  cost  of  replacing  the  pavement-  The  city  inspects 
the  methods  of  excavation,  and  particularly  dictates 
the  methods  of  Ijackfilling.  But  when  it  comes  to  the 
actual  re-paving  no  one  but  the  employees  of  my  de- 
partment are  entrusted  to  do  the  work.  The  cost  is 
deducted  from  the  deposit,  and  the  balance,  if  any,  is 
returned  to  the  party  making  the  excavation. 

I  am  a  firm  believer  in  the  policy  of  compelling  the 
return  of  all  excavated  earth  to  the  trench.  Only  in 
case  of  rock  excavation  would  I  make  any  exception. 
It  may  be  argued  that  the  pipe  or  conduit  takes  up  a 
certain  amount  of  space  and  that  therefore  a  corres- 

*Hy  p.  .r.  Miilarton,  Supci'intenrtonl  of  Street  liepairs,  Cleveland, 
Ohio,  in  Good  Koads. 


ponding  volume  of  earth  may  be  left  out  of  the  trench. 
But  experience  shows  that,  by  tamping,  more  earth 
can  always  be  returned  to  a  trench  than  was  removed 
from  it,  and  the  practice  of  requiring  it  all  to  be  re- 
turned leaves  no  pretext  for  spongy  backfills,  which 
are  a  dangerous  menace  to  the  security  of  any  pave- 
ment. 

In  replacing  a  brick  pavement  over  a  trench  we  ad- 
here closely  to  the  original  specifications  used  in  con- 
structing the  pavement,  levelling  the  subgrade  and 
laying  successively  the  concrete  base,  the  sand  cushion 
and  the  brick. 

The  joint  of  the  completed  patch  with  the  original 
pavement,  must  be,  of  course,  in  the  original  serrated 
pattern.  In  making  the  cut  through  the  pavement 
sometimes  alternate  bricks  will  be  broken  in  the  mid- 
dle, leaving  a  series  of  broken  bricks  along  the  edge  ot 
the  cut.  These  half  bricks  must  be  "toothed''  out  with 
a  chisel.  AVe  use  one  about  18  ins.  long,  so  that  none 
but  whole  bricks  remain.  It  is  then  possible  to  break 
joints  in  patching.  A  patch  which  does  not  dovetail 
into  the  original  pavement,  but  leaves  a  long  straight 
longitudinal  joint  between  patch  and  pavement,  caii- 
not  be  condemned  too  strongly- 

I  ma}^  remark  that  a  long-handled  chisel  is  tlic 
best  instrument  to  use  in  making  the  original  cui  in 
a  pavement.  After  an  opening  has  been  broken  witli 
a  maul  the  chisel  can  be  used  to  cut  and  piy  out  each 
brick  separately,  making  a  cleaner  opening  and  faciii- 
tating  the  patcher's  job. 

Matching  brick  for  the  patch  is  an  important  mat- 
ter- If  the  color  and  size  coincide  with  the  original 
pavement,  the  patch  will  be  scarcely  noticeable.  The 
brick  should  be  carefully  measured  in  matching  for 
size.  Where  the  new  bricks  are  a  hair's  breadth  thick- 
er than  the  old  ones  the  courses  are  thrown  out  of 
series  and  good  joints  are  impossible. 

The  proper  compacting  of  the  sand  cushion  pre- 
sents a  difficulty  that  is  not  found  in  new  jobs  of  pav- 
ing. Probably  sand  has  been  lost  from  the  original 
cushion  during  excavation,  and  it  is  necessary  not  only 
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to  ccjmprcss  'the  sand  cushion  downward  in  niarkin<( 
the  repair,  but  to  force  it  laterally  under  the  edges  of 
the  old  pavement.  For  this  purpose  we  use  a  form  of 
sand  rammer,  consisting  of  an  iron  handle  6  ft.  in 
length,  with  a  rectangular  head  turned  at  an  angle  of 
4,S  degrees  from  the  line  of  the  handle.  This'  compacts 
the  sand  at  the  edge  of  the  cut,  and  an  ordinary  wood- 
en rammer  or  a  narrow  hand-roller  does  the  same  ser- 
vice for  the  width  of  the  patch. 

(jrouting  must  be  done  with  care  and  exactness, 
two  to  four  applications  being  swept  into  the  joints, 
and  the  brick  swept  clean  at  tlie  last  application.  The 
remaining  part  of  the  task  is  simple  precaution  against 
disturbances  while  the  grout  is  setting.  The  patch 
should  be  covered  with  three  inches  of  moist  sand  and 


barricaded  for  a  period  of  ten  days  or  two  weeks.  It 
is  a  good  extra  precaution  to  barricade  the  entire 
street,  where  conditions  permit,  and  tlius  avoid  the  jar 
of  passing  vehicles ;  but  this  is  rarely  possible  on  the 
ordinary  busy  street,  so  the  best  that  we  can  do  is  to 
keep  traffic  off  the  patch  during  the  period  of  setting. 

These  were  the  methods  used  in  replacing  over  42,- 
000  feet  of  pavement  last  year.  Our  department  deals 
with  many  kinds  of  pavements,  and  while  there  are 
others  upon  which  sui)erficial  repairs  can  be  made 
more  easily  and  promptly,  there  is  none  in  which  the 
original  strength  of  the  pavement  is  restored  more 
fully  than  in  a  brick  i)avement  when  there  is  due  care 
in  the  workmanship  and  a  careful  selection  of  materi- 
als. 


The  Importance  of  Maintenance  in  Road  Work 

By  Major  W.  W.  Crosby 


Tl  I  i'2  im])ortance  of  proper  maintenance  cannot  Ije 
over-estimated.    In  the  older  Kurojjean  coun- 
tries its  importance  is  fully  appreciated,  and 
the  reputation  for  good  roads  that  some  of 
these  countries  enjoy  rests  upon  their  careful  and  effi- 
cient maintenance  work. 

It  seems  strange  that  in  this  country  the  extrava- 
gance of  the  neglect  of  proper  maintenance  has  not  at- 
tracted more  attention-  It  is  a  well-known  fact — or 
it  should  be — that  the  neglect  of  maintenance  increases 
the  amount  of  deterioration  out  of  all  proportion  to 
the  time  involved,  and,  therefore,  correspondingly  in- 
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creases  the  cost  of  repair-  In  other  words,  if  a  newly 
built  road  without  maintenance  will  require  $100  for 
repairs  at  the  end  of  the  first  year,  at  the  end  of  the 
second  year  it  will  require,  not  twice  that  amount,  l)ut 
more  than  twice  that , amount ;  at  the  end  of  the  third 
year,  not  three  times  $100,  but  something  like  $1,000, 
or  even  more-  At  the  end  of  five  years,  the  bill  for 
putting  the  road  back  into  good  condition  would  be, 
not  $500,  but  more  likely  v$2,500.  If,  on  the  other  hand, 
$100  would  have  put  it  in  good  condition  at  the  end  of 
the  first  year,  and  this  $100  had  been  expended  pro- 
perly, then  another  $100  would  have  been  required  at 
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the  end  of  the  second  year,  and  at  the  end  of  five  years 
$500,  not  $2,.500,  would  have  to  be  expended. 

There  is  no  question  but  that  the  sarne  system  of 
constant  care  over  the  roadbed  as  is  adopted  by  the 
railroads  is  the  most  economical  for  highway  work. 
As  a  general  thing,  the  construction  and  maintenance 
work  of  the  railroads  of  this  country  has  been  perfoi'm- 
ed  efficiently  and  economically,  and  it  is  reasonatde 
to  assume  therefore  that  the  constant,  careful  main- 
tenance of  railroad  tracks  and  other  properties  is  con- 
sidered by  the  railroads  as  simply  good  business  and 
that  their  judgment  in  the  matter  is  worth  respecting. 
Why  then  should  exactly  the  opposite  view  apparently 
be  taken  by  highway  authorities? 

Where  highway  maintenance  has  been  attempted 
to  some  extent  two  schemes  have  been  adopted  quite 
generally,  and  probably  the  bulk  of  the  maintenance 
in  this  country  has  been  carried  out  under  one  or  the 
other  of  these.  One  is  the  assignment  of  a  more  or 
less  definite  section  of  a  public  road  to  an  individual 
for  maintenance.  This  man  is  credited  with  a  limited 
fund,  and  in  general  is  left  to  his  own  devices  for  per- 
forming the  work,  for  selecting  the  time  of  its  per- 
formance, and  for  its  quality.  In  the  majority  of  cases 
the  result  has  been  a  failure,  and  the  reasons  for  such 
a  result  are  the  natural  ones.  In  the  first  place,  the 
man  is  selected  usually  on  political  grounds,  and  not 
on  the  ground  of  economy  and  efficiency.  In  the  sec- 
ond place,  when  a  selection  is  made  with  the  intention 
of  picking  the  best  possible  man  for  the  place,  the  lack 
of  definite  agreement  as  to  what  work  shall  be  done 
and  how  and  where  it  shall  be  done  results  in  the  per- 
formance of  the  work  when  it  best  suits  the  man  hav- 
ing it  in  charge. 

In  the  other  scheme  of  so-called  maintenance,  a 
man  is  selected  to  take  charge  of  the  work  in  a  con- 
siderable portion  of  the  area  covered  by  the  central 
authority,  and  there  is  placed  to  his  credit  a  limited 
but  often  fairly  large  sum  for  carrying"  on  the  work. 
In  some  cases  he  receives  no  salary,  or  only  a  nominal 
one.  The  statements  made  concerning  the  selection  of 
the  man  under  the  other  scheme  apply  equally  well 
under  this.  Even  in  the  event  of  the  selection  of  the 
l)roper  man  for  the  work  and  the  payment  to  him  of 
a  proper  salary,  the  conduct  of  the  work  in  most  cases 
is  uneconomical,  inefficient  and  unsatisfactory,  because 
the  usual  way  of  performing  it  is  to  get  together  a 
gang  of  men  and  teams  and  start  out,  either  before 
the  time  for  farm  work  in  the  spring,  or  after  the  har- 
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vest  in  the  falf,  and,  taking  the  roads  consecutively,  to 
attempt  to  do  all  the  work  for  the  year  at  one  time, 
and  that  time  a  short  time-  For  the  balance  of  the 
year  the  roads  get  no  attention  at  all;  the  repairs  are 
intermittent  and  irregular,  instead  of  constant,  regu- 
lar and  careful. 

A  man  cannot  run  his  farm  and  at  the  same  time 
give  proper  attention  to  the  maintenance  of  several 
miles  of  highway,  because  the  demands  of  the  two 
kinds  of  business  are  bound  to  conflict.  The  one  ex- 
ception to  this  is  in  the  matter  of  the  log  drag;  the 
farmer  can  do  valuable  work  on  the  road  with  this 
implement,  and  he  can  use  it  to  the  best  advantage 
when  weather  conditions  are  such  that  a  team  can  well 
be  spared  from  the  farm  work. 

The  reason  for  the  neglect  of  our  roads  is  that 
construction  has  been  allowed  or  encouraged  to  inter- 
fere with,  and  prevent,  proper  maintenance.  In  an)^ 
new  countr}'  the  construction  of  roads  of  some  kind 
or  another  is  one  of  the  first  necessities,  and  in  a  coun- 
try as  large  as  this  it  has  been  impossible,  of  course, 
to  build  all  the  roads  demanded  as  fast  as  they  were 
needed ;  and  it  has  also  been  impossible  to  replace  one 
form  of  construction  b)^  another  more  suitable  to  the 
rapidly  increasing  'traffic  when  the  need  for  such  re- 
construction became  evident.  As  a  consequence  road 
authorities,  Avith  the  limited  funds,  at  their  disposal, 
have  been  obliged  to  devote  their  energies  largely  to 
new  construction,  and  to  neglect,  to  some  extent  at 
least,  the  maintenance  of  the  roads  completed  earlier. 
In  addition,  the  difl^erence  between  unimproved  paths 
which  had  developed  into  roads  through  the  amount 
of  traffic  over  old  trails  and  the  improved  roads — even 
though  the  latter  had  fallen  into  a  deplorable  condition 
through  neglect — was  so  great  that  the  public  demand 
was  for  further  construction  rather  than  for  the  re- 
storation of  the  deteriorated  earlier  construction. 
Well  stoned  roads,  even  though  worn  into  holes  and 
most  unsatisfactory  at  certain  seasons,  were  so  much 
better,  in  the  opinion  of  the  public,  than  the  unstoned 
roads  that  there  was  a  demand  for  further  stoning 
rather  than  for  the  repair  of  roads  already  stoned — 
at  least  until  the  latter  got  to  be  neaiiy  impassable. 

Again,  the  organization  of  a  locality's  forces  has 
usually  been  at  fault  in  the  neglect  of  maintenance. 
Those  in  charge  of  road  work  have  generallj'  had  un- 
der their  jurisdiction  both  construction  and  repair. 
The  requirements  of  maintenance  work  demand  the 
prompt  and  careful  performance  of  little  things,  per- 
sistence and  continuity  of  action,  good  judgment  and 
craftmanship  in  actual  work,  and  a  high  regard  for 
economy.  Maintenance  work  includes  far  less  of  the 
spectacular  than  does  construction.  On  the  other 
hand,  the  problems  of  construction  are  interesting  and 
relatively  short-lived,  demanding  spurts  rather  than 
long-winded  action.  Among  human  beings  in  this 
country  the  men  of  the  bulldog,  tenacious  type  in  ef- 
fort are  less  common  than  those  keenly  interested  for 
the  time  being  and  capable  of  short  spectacular  dashes 
at  high  speed.  For  this  reason  there  has  been  in  the 
road  departments  a  lack  of  interest  in  maintenance 
work  and  a  tendency  to  neglect  it  for  the  more  in- 
teresting work  of  constructiDn- 

With  the  advent  of  the  modern  road  and  the  real- 
ization of  its  high  first  cost  there  has  been  an  awaken- 
ing to  the  desirability  of  securing  as  niurli  good  as 
possible  from  the  initial  outlay  and  to  the  mily  means 
of  securing  the  most  good — i.e.,  through  the  proper 
maintenance  nf  new  construction.  The  subject  of 
maintenance  therefore  is  beginning  to  be  discussed  as 


much  as  the  subject  of  construction.  As  a  matter  of 
fact,  construction  itself  is  generally  subordinate  to 
maintenance.  Maintenance  needs  construction  for  its 
being.  In  other  words,  a  thing  cannot  be  maintained 
until  it  has  been  constructed.  What  determines  the 
character  of  the  road  surface  to  be  constructed?  Is  it 
not  consideration  of  the  cost  of  maintaining  the  best 
surface  possible  under  traffic?  And  is  not  the  selec- 
tion made  because  one  surface  will  be  more  easily  and 
cheaply  maintained  and  more  satisfactory  in  service? 

The  first  necessity  in  the  maintenance  of  any  kind 
of  road  is  to  prevent  damage  by  water.  An  earth  road 
must  be  kept  crowned,  so  that  water  falling  upon  it 
will  not  remain  on  the  carriageway.,  but  will  be  shed 
to  the  sides  and  then  disposed  of  in  such  a  way  that  it 
will  not  be  absorbed  by  the  roadway  or  its  foundation. 
The  best  and  cheapest  means  yet  devised  for  crowning 
and  keeping  the  roadway  in  condition  is  the  continu- 
ous proper  rise  of  the  log  drag.  This  implement  will 
be  found  useful  and  economical  in  the  maintenance 
of  any  roadway  with  earthy  or  gravelly  shoulders, 
even  if  the  road  has  a  centre  strip  of  as  hard  a  material 
as  concrete.  The  next  thing  of  importance  is  to  see 
that  the  water  courses  along  the  road  and  under  it  are 
kept  open.  Obstructions,  such  as  earth,  leaves,  brush, 
etc.,  must  be  prevented  or  removed  promptly  if  wash- 
outs and  other  results  expensive  to  correct  are  to  be 
avoided. 

TIaving  taken  care  of  the  water,  the  next  thing  is 
to  repair  and  care  for  the  road  surface,  so  that  it  will 
remain  as  impervious  as  possible  to  water  and  as  even 
and  homogeneous  as  practicable  under  the  wear  it 
has  to  sustain-  The  log  drag  is  the  best  means  for 
obtaining  these  results  on  an  earth  or  soil  road,  and  it 
will  also  be  a  great  help  on  a  sand-clay  road.  As  the 
road  crust  grows  harder  the  use  of  the  drag  must  give 
way  to  hand  labor  with  a  pick,  rake,  shovel,  and  per- 
haps a  tamper.  If,  for  instance,  a  small  depression 
that  holds  water  appears  on  a  gravel  road,  it  must  be 
repaired  promptly  if  a  serious  hole  is  to  be  avoided. 
If  the  bottom  of  the  depression  is  tight  and  firm,  the 
material  should  be  picked  loose  for  an  inch  or  so  in 
depth.  If,  on  the  contrary,  it  is  loose,  clean  out » the 
loose  material  until  the  edges  of  the  hole  are  nearly 
vertical,  and  then  put  in  fresh  material,  tamping  it 
well  and  covering  it  with  finer  sizes  so  as  to  aid  in 
compaction.  For  repairs  always  use,  as  nearly  as  pos- 
sible, the  same  material  as  exists  in  the  adjacent  road- 
way. 

Broken  stone  roads,  in  the  main,  should  be  treated 
in  the  same  way.  Sometimes  both  gravel  and  broken 
stone  roads  show  a  tendency  to  ravel  in  dry  seasons. 
If  the  eft'ect  is  due  merely  to  dryness,  one  of  the  best 
remedies  is  to  apply  a  thin  layer  of  sand  (not  over  ^ 
in.  thick)  before  the  ravelling  has  gone  too  far.  The 
surface  will  then  quickly  tighten  up  under  traffic.  Do 
not  use  clay.  If  this  application  of  sand  is  delayed 
until  the  ravelling  extends  an  inch  or  more  below  the 
surface  and  generally  over  the  whole  road,  it  will  be 
necessary  to  use  a  roller  and  water  to  restore  the  sur- 
face to  the  proper  condition. 

'  .\11  these  things  are  little  things,  but  in  order  to 
pre\ent  large  expenditures  for  repairs  the  little  mat- 
ters of  maintenance  must  be  attended  to  promptly  and 
efficicntl}'. 

Construction  problems  will  undoubtedly  be  pre- 
sented for  solution  and  discussion,  more  or  less  inter- 
mittently, fur  years  to  come,  as  changes  in  traffic 
occur  and  as  the  knowledge  of  the  science  of  road 
building  develops-    Maintenance  problems  should  and 
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will  be  discussed  ccjiitinuously  for  an  iiidetinile  future.  the  54eneral,a])pi  eciatioii  of  their  inij)ortancc  is  increas- 
They  are  affected  by  trafific  conditions,  by  new  solu-  ing'  also.  For  the  next  few  years,  at  least,  this  appre- 
tions  of  construction  problems,  and  by  changes  in  ciation  cannot  increase  too  much  or  spread  too  wide- 
social  conditions.   Their  importance  is  increasing,  and  ly,  for  we  are  Ijchind  in  making  a  start  in  the  matter. 

The  Design  and  Construction  of  Buildings 
for  Industrial  Purposes 


T<  )  the  factory  architect  are  olfered  many  gi^cat 
and  absorbing  problems,  and  only  in  the  case 
of  prohibition  through  cost  are  we  ever  sup- 
I)osed  to  be  confronted  with  the  impossible. 
Somehow  or  other  we  are  called  upon  to  meet  various 
conditions  and  develop  them  upon  the  lines  required 
for  the  undertakings  we  are  engaged  upon,  and  if  we 
accomplish  this,  as  a  rule  the  ultimate  forms  are  left 
to  us  to  deal  with  without  restraint. 

The  middle  of  the  nineteenth  century  probably  saw 
the  greatest  activity  in  factory  undertakings-  These 
buildings  throughout  the  United  Kingdom  are  famil- 
iar to  us  all-  All  of  much  the  same  type  of  design, 
somewhat  dull  and  uninteresting,  but  always  of  a  solid, 
heavy  type,  as  reflecting  the  character  and  solidity  of 
the  businesses  carried  on  therein,  they  stand  to  this 
day,  still  performing  useful  work.  As  a  rule  they  are 
constructed  of  local  material,  but  in  none  of  them  did 
it  appear  as  though  any  very  great  thought  had  ])een 
ex])ended  upon  the  convenience  of  the  employees. 

The  most  marked  change  between  the  early  fac- 
tories of  the  nineteenth  century  and  the  present  time 
is  not  only  due  to  the  better  housing  of  the  employees, 
but  to  an  entirely  different  mode  of  construction  and 
material  employed  in  the  buildings  themselves.  'l"he 
older  factories  were  of  small  spans  as  regards  covered 
area,  with  wooden  roof  principals  and  floor  beams, 
and  with  more  or  less  adequate  fire-escape  arrange- 
ments. Timber  was  the  usual  and  practically  the  only 
material  to  bridge  large  spans;  bricks  and  mortar  the 
usual  wall  construction  ;  slung  floors  were  usually  of 
timber;  special  beams  cast  iron,  columns  of  the  same 
metal. 

I  hardly  think  my  subject  entitles  me  to  consider 
the  works  site,  but  I  should  like  to  say  a  word  on  the 
(juestion  of  the  widths  of  roadways  dividing  the  fac- 
tory buildings.  In  so  many  factories  these  are  to  be 
found  of  varying  widths  from  26  ft.  to  40  ft.  Such 
spaces  seem  to  me  totally  inadequate  for  present-day 
requirements,  especially  where  sidings  run  through 
these  roadways.  There  are  undoubtedly  occasions 
when  as  much  as  200  ft.  between  factories  is  not  too 
much.  The  average  works  cannot  face  the  loss  in 
acreage  that  would  be  the  result  from  a  width  of  200 
ft.,  but  I  would  like  to  hx  a  minimum  of  100  ft. ;  and 
should  this  space  at  first  not  be  wholly  occupied  by 
.sidings, 'power  mains,  etc-,  the  space  between  the  paved 
roads  can  be  sown  with  grass  until  the  time  arrives 
when  this  space  is  demanded  for  traffic  or  other  works 
equipment;  and  we  cannot  overestimate  the  \-alue  of 
these  wide  roads  as  fire  screens. 

Classification 

The  various  buildings  comprising  the  usual  fac- 
tory undertakings  may  be  roughly  stated  as  follows: 
office  and  administrative  department;  raw  goods 
stores;  general  factory  buildings;  warehouses  for  lin- 


islied  goods;  pcnver  plant  buildings,  including  hoWtv 
house,  etc. ;  attendant  and  by-product  buildings. 

Our  aim  in  the  planning  of  such  a  factory  must  be 
the  arrangement  of  these  various  buildings,  and  the 
departments  compi'i-sed  in  each,  in  such  order  as  to 
ensure  the  passage  of  the  raw  materials,  entering  from 
one,  two,  or  more  sources  of  supply,  through  the  suc- 
cessive shops  until  the  goods  reach  their  final  state, 
and  are  stored  in  the  warehouse  for  distribution  to 
the  customer.  This  passage  of  the  articles  under 
manufacture  must,  if  possible,  be  arranged  without  re- 
entering or  recrossing  departments-  through  which  in 
course  of  manufacture  they  have  previously  passed. 
Such  a  process  in  many  cases  means  a  simple  arrange- 
ment for  passing  the  goods  from  one  side  of  the  build- 
ing to  another  or  from  the  top  of  a  many-storied 
Iniilding  to  the  bottom ;  but  in  factories  where  the 
goods  are  partly  manufactured  or  handled  in  the  vari- 
ous shops  and  completed  or  assembled  in  others,  the 
scheming  to  bring  each  department  successively  with- 
in touch  of  the  other  requires  care  and  thought  in 
planning,  and  for  this  purpose  it  is  essential  for  the 
architect  to  make  himself  generally  acquainted  with 
the  process  of  manufacture  in  each  case. 

The  administrative  department  is  a  departmental 
office  concerned  in  the  management  of  the  factory  it- 
self, and  generally  includes  the  following: — Time  and 
wage  office,  cloak-rooms,  bathrooms  and  latrines, 
clothes  drying-room,  rest-room,  surgery,  manager's 
and  clerks'  offices.  This  block  must  be  placed  at  a 
point  most  convenient  to  the  factory  building  it  serves, 
and  in  such  a  situation  as  to  allow  of  the  rapid  distri- 
bution of  the  workpeople  to  the  several  departments 
in  the  building.  Such  position  may  be  either  the  cor- 
ner, the  side,  or  in  the  centre,  and  as  far  as  possible  ar- 
ranged so  that  the  workpeople  can  reach  their  own 
particular  work  by  galleries  or  passages  without  trav- 
ersing the  floors  of  a  shop  in  which  they  are  not  en- 
gaged. The  relative  position  of  the  administrati\e 
block  with  the  works  entrance  is  not  of  importance, 
except  that  where  possible  sidings  should  not  have  to 
be  crossed  by  the  employees. 

In  factories  made  up  of  a  large  number  of  large  iso- 
lated buildings,  or  in  single  factories  covering  a  con- 
siderable area  of  ground,  it  is  desirable  to  divide  and 
duplicate  the  administrative  department.  In  plan  it 
should  include  a  large  assembly  vestibule,  out  of  which 
opens  the  wage  and  time-checking  room.  This  vesti- 
bule provides  proper  accommodation  for  the  work- 
people to  congregate  under  cover  during  the  few 
minutes  taken  in  signing  on  and  on  leaving  the  fac- 
tory, and  also  during  the  time  when  the  w-ages  are  be- 
ing paid.  Opening  frqm  this  vestibule  are  the  cloak- 
rooms, with  lockers  for  each  individual  employee.  In 
factories  where  the  hands  number  some  hundreds,  an 
attendant's  office  will  be  necessary,  and  this  should  be 
placed  in  full  command  of  the  cloak-room  and  other 
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offices  openino-  from  same-  The  dut}-  of  this  attend- 
ant will  be  to  check  the  times  in  and  out  during-  the 
working  hours,  and  be  generallv  responsible  for  the 
cleanliness  of  this  department. 

The  latrine  buildings  should  have  the  walls  of 
white-glazed  bricks,  and  partitions  carried  some  inches 
from  the  ground,  and  to  a  height  of  6  ft.  or  6  ft.  6  ins., 
plain  unmoulded  doors,  tiled  floors  laid  with  proper 
falls  to  gulleys,  so  that  the  buildings  can  be  thorough- 
ly cleansed  with  a  hose  pipe.  Opening  from  the  cloak- 
room should  be  the  bathrooms ;  these  formed  usually 
as  shower  baths,  with  simple  arrangement  for  hot  and 
cold  water  supply,  the  shower  enclosed  in  a  small  par- 
tition, off  which  is  a  small  dressing  space. 

The  stj'le  of  manager's  office  (and,  if  necessar}-, 
the  clerks'  office)  will  depend  entirely  on  the  system 
of  departmental  management  of  the  particular  factory. 
These  rooms  where  possible  should  be  placed  in  such 
a  position  as  to  overlook  the  factory. 

There  are  still  two  departments  required  to  com- 
l)lete  this  block,  namely,  the  first  aid  surgery  and  the 
rest-room.  For  the  surgery  a  small  room  with  tiled 
walls,  tiled  floor,  having  small  operating  table,  couch, 
medicine  chest,  antiseptic  ointments,  bandages,  plain 
si:)lints,  with  small  sink,  hot  and  cold  water,  electric 
radiator,  and  electric  kettle. 

The  other  so-named  luxury  is  the  rest-room.  These 
rooms  are  required  only  where  girl  labour  is  employ- 
ed, and  should  be  as  unlike  any  part  of  the  factory 
building  as  possible.  They  are  used  by  the  workers  in 
cases  of  faintness  and  sickness,  the  girls  being  grant- 
ed permission  on  application  to  the  forewoman  of  their 
department,  and  here  are  permitted  to  spend  an  hour 
in  comfortable,  quiet,  and  restful  surroundings.  The 
j-oom  is  under  the  supervision  of  a  matron  attendant. 

Materials  of  Construction 

The  following  are  offered  to  us  for  choice: — Brick 
structure  wholh',  with  wood  or  cement  floors,  and  with 
wooden  or  steel  roofs ;  steel  and  brick  composite  build- 
ings, with  wooden  or  slung  concrete  floors,  steel  or 
wooden  roofs ;  steel  structure ;  reinforced  concrete 
structure- 
Some  twenty  to  thirty  years  ago  the  forms  of  com- 
])osite  buildings  varied  very  considerably,  and  were 
designed  in  both  iron  and  steel  in  peculiar  forms  for 
each  undertaking.  Gradually  out  of  this  somewhat 
chaotic  state  the  designs  became  more  uniform  ;  joists, 
girders,  and  roof  principals  were  catalogued,  and  al- 
most all  forms  of  major  items  in  the  buildings  were 
carried  out  in  a  generally  recognized  design.  Girder 
connections,  seatings,  and  brackets  have  been  further 
standardized,  and  perhaps  we  are  now  too  well  sup- 
plied by  manufacturers  and  constructional  engineers 
with  catalogues  of  these  details,  which,  whilst  forming 
a  constant  and  convenient  reference,  are  inclined  to 
check  research  and  enterprise  in  the  way  of  new  forms. 

There  is  another  and  a  newer  form  of  construction 
that  is  claiming  and  demanding  very  serious  consid- 
eration at  our  hands,  and  that  is  reinforced  concrete. 
The  earlier  promoters,  for  reasons  best  known  to 
themselves,  desired  to  treat  the  architect  as  neither 
knowing  nor  wishing  to  know  anything  of  this  science 
of  building.  That  it  is  a  wonderful  science  is  undoubt- 
ed, and  its  ready  acceptance  on  the  Continent  and 
al)rciad  has  enabled  many  regions  of  the  world  to  be 
brought  almost  into  the  heart  of  commercial  life.  To 
my  mind,  bridge  construction,  riverside  piers,  jetties, 
retaining  walls,  silo  buildings,  cooling  towers,  cul- 
verts, and  the  more  peculiar  forms,  are  the  lines  upon 
which  reinforced  concrete  finds  its  particular  outlet. 


One  hesitates  to  accept  this  form  of  construction  for 
the  average  factory,  on  account  of  the  many  changes 
that  are  constantly  being  made,  especially  as  regards 
machinery.  These  changes  invariably  lead  to  the  cut- 
ting of  floors,  rearrangement  of  loads  and  points  of 
support,  and  one  cannot  get  away  from  the  feeling 
that  during  these  changes  the  cutting  of  a  main  mem- 
ber might  possibly  mean  a  partial  collapse. 

Floors  and  Roofs 

The  construction  and  finish  of  factory  floors  is  a 
matter  requiring-  care  and  experience.  To-day  we  have 
constantly  brought  to  our  notice  different  forms  of 
floor  construction — fire-resisting  blocks,  patent  joists, 
etc. — but  I  believe  most  of  us  prefer  to  use  the  ordin- 
ary steel  joist  and  concrete  filled  floor,  and,  in  special 
cases,  girders  with  concrete  filling,  boxed  out  and 
strengthened  with  mesh  metal.  It  is  unnecessary  to 
state  that  the  weights  of  the  loads  to  be  carried  must 
be  most  carefully  calculated,  so  that  there  will  be  no 
straining  of  the  structure,  and  the  surfaces  of  the 
floors  must  be  properly  prepared  to  take  the  finishing- 
necessary  for  the  special  class  of  factory  we  are  deal- 
ing with  at  the  moment.  These  finishings  may  be 
roughly  taken  as  follows: — Engine  and  power  sta- 
tions, hard  tile;  boiler  houses,  blue  brick;  chemical 
factories,  blue  acid-proof  brick,  with  acid-proof  as- 
phalt ;  factories,  granolithic  paving,  asphalt  and  wood 
blocks. 

The  roof  of  a  factory  is  perhaps  the  most  interest- 
ing detail  we  have  to  consider-  I  do  not  propose  to 
discuss  the  different  types  of  roof  principals — these 
have  become  practically  standardized — but  I  shall  re- 
fer to  one  or  two  peculiar  forms  that  L  have  often 
found  it  necessary  to  employ.  \Vhen  called  upon  to 
erect  a  factory  in  a  district  with  which  I  am  not  famil- 
iar, I  generally  apply  to  the  nearest  observatory  for 
the  records  of  winds  and  gales,  also  for  particulars  of 
rainfall.  Such  information  is  most  readily  given,  and 
one  has  then  the  satisfaction  of  calculating  all  details 
on  a  sound  local  basis.  In  connection  with  these  ob- 
servatory details,  on  two  occasions  after  the  factories 
were  completed,  the  observatories  were  good  enougii 
to  write  stating  that  gales  had  just  occurred  greatly  in 
excess  of  any  previous  record ;  and  therefore,  in  view 
of  the  increased  spans  asked  for,  it  is  desirable  that  nu 
risk  should  be  run  when  calculating  the  strains  and 
stresses  for  this  or  any  other  part  of  the  structure. 
One  must  admit  that  at  times  roofs  and  girders  give 
the  impression  of  being  extremely  weighty,  and  there- 
fore costly,  and  perhaps  it  ma}'  be  only  two  or  three 
times  in  the  year  that  thev  are  strained  up  to  their  full 
load. 

The  roof  of  the  average  two  or  more  storied  build- 
ing is  usually  a  single  span  of  the  ordinary  type  of 
principal  suitable  to  the  width,  with  probably  a  cer- 
tain proportion  of  skylight  area,  and  in  some  cases 
IJcculiar  details  as  regards  louvre  ventilation.  The 
lighting  of  large  one-storey  areas  presents  more  de- 
tails of  interest.  The  north  and  east  lights  are  the 
steadiest  for  factor}^  buildings,  and  the  usual  type  of 
roof  is  that  known  as  the  \Veaver  roof,  in  which  the 
northerly  side  is  wholy  glazed  and  the  southerly  side 
slated  or  covered  in  some  other  form. 

The  angle  of  the  north  pitch  is  a  matter  requiring 
careful  adjustment  and  is  governed  by  the  situation 
of  the  works,  either  at  home  or  abroad.  In  England 
and  in  dull  climates,  and  on  the  western  slope  of  a  val- 
ley, the  angle  with  the  horizontal  must  be  reduced  to 
about  60  dcgs.  The  slated  side  will  be  at  a  pitch  of 
about  onc-lliird  the  span.    This  angle  of  60  degs.  may 
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rcciuire  to  be  \aricd  in  factories  where  an  unusual 
amount  of  ventilation  is  rc(|uired.  As  a  rule  this  ven- 
tilation is  provided  in  the  form  of  open  louvres  framed 
in  the  ridge  of  each  roof,  and  runnin<^  the  whole 
length  from  parapet  to  parapet.  These  louvres  pro- 
ject some  2  ft-  to  5  ft.  above  the  ridge.  If,  then,  the 
pitch  of  the  glazed  side  is  too  upright,  the  outlook 
from  tlie  floor  or  working  level  in  the  shop,  and  fur- 
thest from  the  skylight,  is  into  this  line  of  louvres, 
with  the  result  that  the  shop  is  unnecessarily  darken- 
ed. In  such  a  case  the  pitch  of  the  glazed  side  of  the 
roof  should  be  reduced,  and  its  exact  angle  fixed  by  a 
trial  by  diagram.  If  the  shop  is  one  requiring  not 
only  ventilation  but  a  very  considerable  amount  of 
light,  the  slope  of  the  louvre  roofs  should  also  be  glaz- 
ed. The  span  of  these  Weaver  type  roofs  varies  from 
25  ft.  to  35  ft.  It  is  worth  our  while  for  a  moment  to, 
consider  to  what  maximum  limit  of  span  this  type  of 
roof  may  be  taken,  so  as  to  be  economical  as  regards 
construction  and  satisfactory  as  regards  lighting  the 
shop.  Personally,  I  have  no  hesitation  in  taking  the 
span  up  to  33  ft.,  but  1  should  call  this  the  extreme 
limit,  and  ihc  result  in  both  cases  will  be  quite  satis- 
factory. 

So  far  we  have  dealt  with  the  span  only  of  this  type 
of  roof.  The  craving  amongst  manufacturers  for  large 
lloor  spaces  with  as  few  supports  as  possible  brings 
us  to  the  problem  of  what  cross  spacing  can  one  eco- 
nomically carry  these  roofs.  Again,  30  ft.  to  33  ft. 
seems  to  me  the  economical  limit ;  beyond  that  special 
and  costly  girdering  is  necessary  and  is  usually  ar- 
ranged as  follows:  Where  the  larger  spacings  bring 
the  points  of  support  parallel  with  the  ridge,  the  gir- 
ders are  carried  above  the  gutter  line  and  the  princi- 
l)als  of  the  roof  are  framed  into  the  lower  plates  of 
these  girders;  but  if  the  points  of  support  are  to  be 
across  the  line  of  the  ridge,  then  the  L^ird.  i  s  are  form- 
ed of  a  Warren  type,  with  the  members  following  the 
line  of  the  Weaver  roof,  in  which  case  both  the  glazed 
and  slated  sides  of  the  roof  will  be  carried  through  the 
supporting  girders  continuously  from  outside  to  out- 
side of  the  factory. 

All  gutters  for  this  class  of  roof  must  be  adequate, 
say  18  ins.  to  24  ins-  wide,  strong  cast  iron,  with  re- 
bated joints,  and  fitted  with  proper  boxed  cistern  out- 
lets. T4iere  is  no  necessity  to  have  these  gutters  witli 
tapering  cast,  as  they  will  clear  themselves  of  water 
to  outlets  50  ft.,  to  60  ft.  apart,  and  in  case  of  replace- 
ment there  is  then  no  likelihood  of  delay  and  incon- 
venience due  to  the  necessity  of  casting  a  special  taper. 
If  the  length  between  outets  is  greater  than  60  ft.  the 
depth  and  width  of  the  gutter  must  necessarily  be  in- 
creased. The  gutter  outlets  are  connected  to  the  heads 
of  the  columns  carrying  the  roof,  which  column  can 
be  conveniently  used  as  the  outlet  itself,  the  column 
head  being  arranged  so  that  none  of  the  bolts  con- 
necting the  roof  girders  will  pass  through  the  head  it- 
self, and  at  the  base  of  the  column  it  will  be  conveni- 
ent to  cast  on  sideway  outlets,  with  flanged  joints,  to 
connect  up  to  outer  bends  into  the  ordinary  drain.  The 
core  of  the  column  is  filled  in  with  concrete  to  the 
licight  of  this  outlet,  and  benched  off  to  throw  the  water 
outwards.  If,  as  is  more  usual,  stanchions  are  used  as 
Ihe  roof  support,  downspouts  will  be  carried  in  the 
hollow  of  the  stanchions. 

For  factories  of  120  ft.  to  150  ft.  span,  and  requir- 
•  ing  a  considerable  amount  of  light,  the  following  form 
of  roof  is  being  largely  adopted  on  the  Continent.  The 
principals  spanning  the  full  width  are  formed  as  Hght 
Warren  girders,  of  a  depth  between  14  ft.  to  20  ft-  On 


both  wall  sides  the  whole  depth  of  the  girder  is  glaz- 
ed, and  from  the  head  of  the  glazing,  from  one  side  to 
the  other,  concrete  flats  are  formed,  but  not  over  the 
centre  one-third  of  the  shop.  These  flats  are  laid  with 
a  slight  fall  outwards.  The  space  left  in  the  centre  of 
the  roof  is  then  framed  as  an  ordinary  pitch  roof,  glaz- 
ed on  both  sides.  Such  a  roof  gives  an  enormous 
amount  of  light  into  the  area  covered,  and  if  it  is  used 
in  a  shop  where  ventilation  is  very  necessary,  the  cen- 
tre portion  of  the  roof  is  lifted  from  the  level  of  the 
Hat  on  to  framed  louvres. 

I  have  referred  frequently  to  roof  glazing,  and  in 
all  cases  I  have  had  in  mind  the  many  excellent  forms 
of  patent  roof  glazing  which  are  turned  out  by  Eng- 
lish manufacturers.  Most  of  the  patentees  have  care- 
fully considered  and  can  now  with  equal  facility  glaze 
their  'bars  into  timber,  steel,  or  concrete  connections, 
and  provide  an  excellent  form  of  weatherproof  glaz- 
ing even  with  a  pitch  as  low  as  one  in  thirty.  Rapidity 
of  execution,  easy  renewals  of  broken  sheets,  and  re- 
newals of  special  parts  are  not  the  only  advantages. 
J}y  special  arrangement  of  the  bars,  one  can  be  cer- 
tain that  condensation  will  not  drop  from  the 
roof  on  to  the  floor  beneath ;  this  is  a  matter  of  very 
considerable  importance  where  the  manufacture  of 
certain  articles  is  carried  on  in  shops  where  a  certain 
amount  of  free  live  steam  or  vapour  is  given  off. 
Where  possible  the  sheets  of  glass  should  not  be  of 
greater  length  than  9  ft.,  though  if  required  they  will 
l3e  provided  up  to  11  ft. 

Fire  Protection 

The  principles  which  govern  the  factory  staircase 
are  those  which  apply  to  all  public  buildings,  namely, 
suitability  and  directness  of  access-  Their  position  in 
the  works  will  be  governed  by  a  number  of  considera- 
tions, both  as  regards  traffic  and  purpose,  but  no  cir- 
cumstances must  be  allowed  to  cramp  or  confine  them 
into  out-of-the-way  corners.  Of  a  width  convenient 
for  the  numbers  using  them — and  if  this  means  a 
greater  width  along"  the  step  than  from  7  ft.  to  8  ft.  the 
flight  must  be  divided  by  suitable  plain  round  hand- 
rails with  strong  iron  standards,  also  with  plain  hand- 
rails fixed  on  the  wall  side.  No  flight  should  be  of  a 
greater  number  than  twelve  steps,  and  these  not  great- 
er than  6  ins.  rise  or  less  than  11  ins.  on  tread.  All 
landings  must  be  full  half,  and  the  outlet  or  door\va3^s 
at  the  top  or  bottom  must  open  into  as  large  a  collect- 
ing area  as  possible.  In  a  word,  when  deciding  the 
position  and  size  of  these  staircases,  one  must  always 
have  in  mind  the  use  of  same  in  cas'e  of  fire,  when  quite 
possibly  a  mad  rush  would  be  made  to  leave  the  build- 
ing. The  doors  must  open  out  from  the  staircase;  and 
the  flights  should  be  well  lighted  and  ventilated  from 
the  sides  away  from  the  factory.  The  materials  used 
for  the  steps  should  be  either  stone  or  concrete;  in 
some  cases  slabs  of  timber,  of,  not  less  than  3  ins. 
thick,  may  be  used.  Iron  fire  escape  staircases  are 
quite  familiar  to  us  all.  With  these,  it  is  desirable 
that  the  riser.s  of  each  step,  so  often  omitted  alto- 
gether, should  be  solid  or  perforated,  to  prevent  ac- 
cident to  those  using  the  staircases. 


One  of  the  most  important  discussions  at  the  re- 
cent annual  meeting  of  The  American  Concrete  Insti- 
tute Convention  was  on  floors — how  to  prevent  dusting. 
It  appears  to  be  fairly  settled  that  fine  material  must 
be  absent  from  the  top  course.  Fairly  coarse,  hard 
stone  or  sand  (none  of  it  passing  a  30-mesh  screen) 
is  recommended,  and  hard  stone  has  the  preference 
over  sand. 
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Testing   Buildings   for   Settlement  During 
Subway  Construction 

IN  order  to  ascertain  from  time  to  time  if  there  is 
any  movement  of  buildings,  elevated  columns  or 
other  structures  along  the  route  as  the  result  of 
subway  work,  permanent  benchmarks  are  estab- 
lished on  such  structures,  writes  P.  M.  Entenmann,  of 
the  New  York  Public  Service  Commission.    A  good 
practice  is  to  set  all  the  marks  at  some  even-number- 
ed elevation  so  that  when  checking  the  elevation  of 
the  points  it  is  unnecessary  to  have  the  original  rec- 
ord in  the  field,  as  any  other  than  an  even  numbered 
elevation  indicates  movement.    A  record  of  the  eleva- 
tions is  kept  on  8  x  11-in.  sheets  which  give  the  plan  of 
the  building:,  a   description   of   the   benchmark,  etc- 
Whenever  levels  are  taken  on  a  building  a  record  is 
made  on  the  sheet  and   the   differences   are  noted. 
There  is  a  general  sheet  for  each  building.    A  sheet  of 
similar  form  is  used  for  elevated-railway  columns.  In 
addition  to  fixing'  the  elevation   of   some  permanent 
mark  on  buildings  and  elevated-railway  columns  these 
structures  are  plumbed  so  that  the  movements  due  to 
construction  can  be  detected.    An  auxiliary  base-line 
is  run  close  to  the  buildings  and  sights  are  taken  Avith 
a  transit  to  points  on  the  top  and  bottom  of  the  struc- 
ture.   In  the  case  of  buildings,  marks  are  cut  on  the 
wall  as  near  the  roof  and  as  near  the  sidewalk  as  pos- 
sible, and  sometimes  at  intermediate  points,  and  a  rec- 
ord made  of  the  reading-  from  these  points  to  the  aux- 
iliary base-line.    Movement  of  the  building  as  a  whole 
as  well  as  any  change  in  inclination  can  then  be  de- 
tected.    In  the  case    of    elevated-railway  columns, 
marks  are  cut  at  top  and  bottom  and   readings  are 
taken  to  the  auxiliary  base-line,  and  also  to  a  line  at 
right  angles  to  this  line  at  each  column,  so  that  move- 
ment in  any  direction  can  be  observed.   These  records 
are  kept  on  8  x  11-in.  sheets  similar  to  the  ones  for  set- 
tlement levels.    Prior  to  beginning  construction  work, 
an  examination  is  made  of  each  building  which  might 
be  af¥ected  by  the  work.    A  report  is  made  of  the  con- 
dition of  each  room  of  the  building  describing  all  the 
defects  in  the  walls,  ceilings  and  all  ordinary  condi- 
tions which  might  later  be  attributed  to  subway  work, 
and  in  addition  a  similar  record  is  made  of  the  condi- 
tion of  the  exterior,  the  cellar  and  the  roof. 


Depositing  Concrete  in  Deep  Water 
Through  a  Pipe 

Writing,  on  "Deep-water  Concreting  through  a 
Tube."  in  Concrete  and  Constructional  Engineering, 
Mr.  E.  B.  Von  de  Gre3^n  says  concrete  deposited  in 
deep  water  through  a  pipe  should  be  of  a  mushy  con- 
sistency in  order  that  it  may  flow  easily  after  leaving 
the  end  of  the  pipe  under  the  surface  of  concrete 
just  previously  deposited;  it  will  then  spread  more 
evenly  after  leaving  the  pipe,  thus  avoiding  the  forma- 
tion of  hillocks  and  making  it  unnecessary  to  change 
the  position  of  the  tremie  in  a  horizontal  direction  as 
frequently  as  unuld  be  the  case  if  drier  concrete  were 
used.  Also  it  will  not  choke  the  pipe.  A  little  experi- 
menting at  the  outset  will  soon  indicate  how  much 
water  should  be  used  in  each  batch.  .Xfter  the  proper 
amount-  is  determined  it  should  be  regulated  by  a 
gauge  so  as  not  to  vary,  consideration  being  given,  of 
course,  to  appreciable  changes  in  the  amount  of  mois- 
ture in-  the  aggregate.  Mushy  concrete  deposited  in 
water  shoud  have  an  excess  of  cement.  There  is  a  loss 
of  cement  due  to  the  excess  water  in  the  concrete  find- 
ing its  way  out  and  carrying  a  portion  of  the  cement. 


which  is  found  in  the  laitance  on  top.  A  1:2:3  mix- 
ture is  recommended. 


Requirement  of  12-in.  Curtain  Walls 

Twelve-inch  curtain  walls  in  steel  skeleton  con- 
struction are  to  be  made  possible  by  a  revision  of  the 
New  York  building  code  section  dealing  with  mas- 
onry construction.  This  section  has  been  revised  in 
the  course  of  the  general  code  revision,  and  will  short- 
ly be  laid  before  the  Board  of  Aldermen  for  adoption 
as' an  ordinance.  One  of  its  important  improvements 
over  the  old  code  is  a  clause  permitting  the  use  for  the 
full  height  of  the  building  of  12-in.  curtain  walls  in 
steel  skeleton  structures  where  the  walls  are  support- 
ed at  each  floor  by  the  steelwork.  The  present  law  re- 
quires a  considerable  increase  of  wall  thickness  in  the 
lower  storeys,  in  spite  of  the  fact  that  the  wall  does 
not  carry  itself.  The  revision  also  recognizes  terra 
cotta  as  a  permissible  facing  equivalent  to  ashlar.  Hol- 
low building  blocks  of  terra  cotta  may  l)e  used  in  the 
construction  of  walls  in  buildings' less  than  40  ft.  higli. 
A  provision  for  rubble-stone  walls  is  added :  these 
must  be  4  ins.  thicker  than  brick,  stone  or  concrete 
walls,  and  at  least  18  ins.  thick,  but  in  all  events  lim- 
ited to  60  ft.  in  height. 


Novel  Use  of  Electric  Fans 

Ventilating  fans  were  employed  at  Cleveland,  Ohio, 
to  force  a  fire  extinguishing  compound  through  un- 
derground ducts  containing  burning  cables.  Exhaust 
fans  were  installed  at  the  opposite  end  of  the  duct 
run  to  remove  the  highly  inflammable  gases  which 
were  produced  by  the  volatilization  of  the  rubber  and 
paraffin  insulation.  It  was  not  until  after  the  cables 
had  burned  several' hours,  however,  that  this  novel 
use  of  electric  fans  could  be  made,  as  the  burning  gases 
issuing  from  the  conduits  prevented  men  entering  the 
manholes.  While  the  underground  cables  were  being 
replaced  emergency  service  Avas  furnished  through 
temporary  aerial  conductors. 


Samples  of  radium-bearing  ore  from  British  Col- 
umbia have  recently  been  examined  by  the  Mines  De- 
partment of  the  Dominion  of  Canada.  The  quantity  of 
radium  contained  in  the  ore  has  not  yet  been  an- 
nounced, but  the  examination  is  said  to  have  revealed 
sufficient  radium  to  make  the  test  of  special  import- 
ance. Magnetite  is  one  of  the  mhierals  regarding  the 
possible  production  of  which  in  Canada  the  Depart- 
ment has  been  asked  to  report,  since  the  su])ply  from 
Europe  is  cut  off.  The  very  best  magnetite  is  known 
to  exist  in  British  Columbia  in  large  deposits,  but  they 
are  at  present  too  far  from  transportation  routes  to 
make  mining  and  working  the  ore  practicable  or  pro- 
fitable. 


The  New  York  Central  Railway  Company  has  in 
use  twelve  ])neumatic  ballast-tamping  machines  sup- 
])lied  by  the  Ingersoll-Rand  Company."  Each  unit  con- 
sists of  a  portable  petrol-driven  air  compressor  and 
two  tampers,  and  can  deal,  on  an  average,  with  140 
sleepers  in  a  day  of  5>4  hours.  The  cost  per  hour,  with 
petrol  at  20  cents  per  gallon  and  gas  engine  oil  at  40 
cents  per  gallon,  was  found  to  be: — Petrol,  32.6  cents, 
oil  1  cent,  labour  34  cents,  total,  67-6  cents. 


The  quantity  of  cement  should  invariably  be  regu- 
lated by  its  weight.  If  the  proportions  are  stated  by 
volume,  a  definite  weight  or  number  of  packages  of 
cement  must  be  assumed  to  the  unit  volume. 


544 


THE   CONTRACT  RECORD 


May  19,  1915 


The  Englehart,  Ont.,  Water-Works 

(Contributed) 

EN(iLEHy\RT  is  a  thriving  town  situated  al;out 
one  hundred  miles  north  of  North  Bay.  The 
country  in  which  it  is  located  has  been  re- 
garded until  quite  recently  as  nothing  but  a 
forest,  but  its  development  in  late  years  has  been 
noteworthy.    Englehart  was  incorporated  in  1908,  and 
today  it  has  a  population  of  over  a  thousand  i)eo])lc, 


Fig.  I —Pumping  station,  Englehart  water  works. 

with  an  assessment  of  some  two  hundred  thousand 
dollars,  exclusive  of  T.  &  N.  O.  lands. 

The  Temiskaming  &  Northern  Ontario  Railway 
C  ompany  have  their  divisional  headquarters  at  Engle- 
hart, and  their  shops  and  roundhouses  give  the  town 
an  additional    element    of    industrial  activity.  Elec- 


l  ig.  2    A  70-h.ii.  FairliaiiksMorsc  "Quick  Start"  oil  engine 
with  belted  air  compressor. 


trical  energy  is  furnished  the  town  from  the  water 
development  at  Charlton. 

During  the  last  two  years  the  corporation  have  ad- 
ded their  best  asset  in  a  modern  domestic  water-works 
system  with  a  fire-fighting  reserve.  The  plans  for 
this  system  were  prepared  by  Messrs.  Sutcliffe  &  Nee- 
lands,  who  also  supervised  the  installation.  It  must 
be  borne  in  mind  that  condttions  and  temperatures  in 
this  northern  climate  call  for  protective  measures 
which  are  quite  unnecessary  in  other  parts,  and  it  is 
noteworthy  that  the  operation  of  the  system  has  been 
most  satisfactory. 

Distribution  mains  at  a  depth  of  eight  feet  extend 
through  the  business  and  residential  section  of  the 
town,  with  provision  for  coupling  on  new  areas  that 
are  rapidly  building  up.  Fire  hydrants  are  located  at 
frequent  intervals.  The  pumping  station,  illustrated 
herewith,  is  built  entirely  of  concrete,  and  when 
cleared  of  construction  material  will  present  a  very  at- 
tractive appearance.  The  pumping  machinery  was 
built  and  installed  bv  The  Canadian  Fairlianks-Morse 


Fig.  3  -Two-stage  fire  pump. 

Company,  Limited,  of  Toronto.  The  combination  is 
somewhat  original  and  is  worthy  of  note,  since  the  oil 
engine,  hitherto  considered  unreliable,  is  used  ex- 
clusively for  the  domestic  supply,  as  well  as  for  the 
fire-fighting  unit.  Fig.  2  shows  a  70  h.p.  Fairbanks- 
Morse  "Quick  Start"  oil  engine  of  the  type  "NB"  con- 
struction. Note  the  starting  apparatus,  consisting  of 
a  belted  air  compressor  and  a  vertical  air  retainer.  A 
pressure  of  100  to  120  lbs.  is  held  in  reserve  for  in- 
stantaneous starting.  As  an  auxiliary  (in  the  event 
of  an  air  leak)  the  engine  is  fitted  with  the  firm's  pat- 
ent hand  starter  pump,  a  combination  which  insures 
a  "quick  start"  in  the  event  of  a  fire.  It  will  be  noted 
that  no  stand-pipe  pressure  is  available.  The  outfit 
burns  a  low  grade  distillate  and  operates  on  the  throt- 
tling governor  principle.  Gear-driven  magneto  is  used 
for  ignition  and  a  gravity  oiling  system  takes  care  of 
the  lubrication  in  an  improved  manner.  Power  is 
transmitted  to  the  two-stage  fire  pump  (shown  in 
Fig.  3)  through  an  oil-immersed  helical  gear  box  car- 
ried on  a  cement  foundation  with  a  metal  housing. 
"Skefko"  ball  bearings  are  mounted  on  each  side  of 
the  driven  gear  to  reduce  friction  and  prevent  end 
thrust.  In  Fig.  3  can  be  seen  the  friction  clutch,  which 
allow^s  of  starting  the  engine  under  "no-load.".  The 
pump  is  designed  for  a  capacity  of  600  Imperial  gal- 
lons against  280  ft.  head,  and  runs  at  a  speed  of  1165 
r.p.m.,  the  engine  speed  being  210  r.p.m.  An  extended 
bedplate  with  coupling  is  provided  for  motor  auxiliary 
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Fig.  4— A  15-h.p.  Fairbanks-Morse  engine,  driving  the  deep  well  pump. 


connection  at  a  later  date.  A  rising  spindle  gate  valve 
is  provided  to  relieve  the  pvimp  from  domestic  pressure 
when  idle.  Fig.  4  shows  a  15  h.p.  Fairbanks-Morse 
engine  of  a  design  similar  to  that  described  above. 
This  unit  takes  care  of  the  domestic  pumping  and 
drives  the  deep  well  pump.  It  operates  continuously 
with  splendid  economy,  day  and  night.  A  friction 
clutch  is  mounted  on  the  engine  shaft  for  ease  in  start- 
ing. Adjacent  to  the  clutch  is  a  cement  pier  carry- 
ing a  ring  oiling  pillow  block  for  steadying  the  pump 
pinion  shaft.  A  24-in.  iron  sheave  is  mounted  on  a 
friction  clutch,  which  drives  the  well  head  by  means  of 
a  wire  cable.  In  Fig.  5  there  is  seen  a  7  x  10  in.  Goulds 
Triplex  single  acting  plunger  pump,  designed  for  a 


Fii!.  'i    A  7  ifi.  X  Klin,  (".oiild's  triplex  sinijleactini;  plunger  pump. 


capacity  of  250  Imperial  gallons  per  minute  against  a 
pressure  of  50  lbs.  It  will  be  observed  that  either  the 
domestic  pump  or  the  deep  well  pump  can  be  oper- 
ated independently  or  together.  A  sliding  pinion  is 
provided  on  the  Triplex  pump  to  make  this  possible. 
-Pressure  on  the  mains  is  controlled  by  an  excellent 
device  partially  shown  in  the  illustration.  Directly 
off  the  pump  discharge  is  a  branch  of  2^-in.  pipe 
leading  into  a  Mason  Regulator.  The  discharge  from 
the  regulator  is  piped  around  to  the  suction  side  of 
the  pump,  as  shown.  Back  of  the  check  valve  in  the 
discharge  to  the  main  is  an  opening  which  is  piped  to 
the  pneumatic  tank  or  air  chamber,  shown  in  the  cor- 
ner of  the  building,  and  from  the  same  outlet  a  small 
pipe  runs  to  the  diaphragm  of  the  regulator.  On  the 
arms  shown  are  placed  sufficient  weights  to  counter- 
act the  pressure  against  which  it  is  desired  to  pump — 
in  this  case  50  lbs.  When  the  pressure  runs  up  in  the 
main — due  to  absence  of  water-takers — the  small  pipe 
leads  the  pressure  over  to  the  diaphragm  or  plunger 
of  the  regulator  and  forces  it  open,  which  allows  the 
pump  to. run  under  practically  no-load  until  such  time 
as  the  main  pressure  is  relieved  and  the  regulator 
comes  back  to  the  closed  position.  This  device  is 
known  by  the  manufacturers  as  'Form  "L"  Control.' 

The  deep  well  unit  is  situated  about  100  ft.  from 
the  pump  house,  and  is  driven  from  the  pinion  shaft 
by  a  friction  clutch  sheave.  The  transmission  cable 
is  ^  in.  in  diameter,  and  is  guided  to  the  head  by  a 
universal  mule-stand,  the  well  location  being  at  an 
angle  from  the  drive.  The  head  is  a  "Goulds"  Fig. 
1030,  using  single  gear,  machine  cut.  The  "A", 
frames  of  the  head  bring  the  crank-shaft  about  6  ft. 
from  the  ground  level,  which  permits  of  a  24-in.  stroke. 
The  working  barrel  used  is  manufactured  by  the  W. 
B.  Erb  Company,  of  Chicago,  and  is  by  far  the  simplest 
double  acting  cylinder  we  have  yet  seen  in  operation. 

Water  is  taken  from  a  depth  of  about  70  ft.  and 
forced  a  horizontal  distance  of  possibly  100  feet  into 
an  underground  reservoir  built  in  the  form  of  an  in- 
verted umbrella  and  roofed  with  reinforced  concrete. 


Build  Now! 

Extremely  low  bids  have  been  a  feature  at  many 
lettings  this  spring.  In  fact  numerous  contracts  have 
been  taken  at  prices  that  seemingly  allowed  a  danger- 
ously small  margin  between  profit  and  loss.  When 
the  successful  bidder  on  a  $300,000  job  is  $75,000  un- 
der the  engineer's  estimate  and  $50,000  lower  than  his 
nearest  competitor  it  is  reasonable  to  conclude  that 
some  one  has  made  a  mistake  in  his  figures.  But 
when  this  same  thing  happens  time  after  time  it  be- 
gins to  look  as  though  half  the  contracting  profession 
was  bidding  wild.  Mistakes,  of  course,  happen  fre- 
(juently,  but  all  the  extremely  low  bids  at  recent  let- 
tings  cannot  be  ascribed  to  errors  in  the  estimates.  It 
would  seem  rather  that  the  bidd-ers  in  their  eagerness  to 
secure  work  are  willing  to  take  long  chances.  Neither 
has  it  been  the  inexperienced  contractors  that  have 
been  submitting  the  low  bids.  In  fact  some  of  the 
best  known  firms  in  the  country  have  taken  jobs  at 
prices  that  seemed  ridiculously  low  as  compared  with 
those  of  previous  years.  Of  course,  many  contractors 
are  bidding  on  work  at  the  present  time  with  the  sole 
purpose  of  keeping  their  organizations  intact  and  their 
outfits  busy  until  jobs  more  to  llicir  liking  develop. 
But  there  is  no  good  reason  why  this  work  should  be 
taken  at  prices  that  mean  a  big  loss. — Engineering  and 
t  I  lutracting. 
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The  New  Building  of  the  Standard  Bank 
at  Vancouver 

THE  new  Standard  Bank  ]3uilding  at  the  corner 
of  Hastings  and  Richards  Streets,  Van- 
couver, enjoys  the  distinction  of  being 
one  of  the  city's  highest  structures,  as 
well  as  one  of  the  finest  modern  office  blocks 
on  the  Pacific  coast.  It  was  erected  by  a  company  or- 
ganized by  Mr.  J.  W.  Weart,  and  was  designed  and 
constructed  under  the  supervision  of  Messrs.  Russell, 
Babcock  &  Rice,  architects,  of  Vancouver.  The  cost 
complete  ran  into  $450,000.  The  general  contractors 
were  the  Canadian  Ferro-Concrete  Company,  Limited. 

The  structure  is  a  steel  skeleton  frame,  every  por- 
tion of  which  is  enclosed  in  concrete.  The  floor  slabs 
arc  of  concrete,  reinforced  with  cold  twisted  bars — a 


llliSKiiiii 


The  Standard  Bank  BuildinfS,  Vancouver. 

type  of  construction  in  which  the  general  contractors 
specialize.  The  foundations  are  carried  down  to  bed- 
rock, and  the  basement  is  thoroughly  waterproofed. 

Vancouver  now  has  a  by-law  which  restricts  'the 
iieight  of  buildings  to  ten  storeys,  but  the  permit  for 
the  Standard  Bank  was  taken  out  before  this  measure 
became  law;  so  that  the  tenants  of  the  five  upper 
storeys  have  a  unique  advantage  in  the  way  of  an  un- 
obstructed view  on  all  sides — with  no  fear  of  losing  it. 

For  the  exterior  the  architects  have  employed  tiling 
manufactured  by  the  Kittanning  Face  Brick  Company, 
of  Pittsburg,  Pa.  The  brick  is  treated  by  a  special 
l)rocess  which  renders  it  impervious  to  water.  Atlas 
Swan  White  cement  and  Monterey  white  sand  were 
used  for  pointing  the  brick. 

On  each  of  the  upper  floors  of  the  building  there 
are  thirty  offices.  Ample  hall  space  is  provided  on  each 
of  the  floors. 

The  three  lower  storeys  are  terra  cotta,  with  a 
])olished  granite  base.  The  next  eight  storeys  are  face 
brick,  and  the  upper  storeys  are  terra  cotta. 

The  interior  finish  throughout  the  building  is  done 
in  eastern  white  oak.    Each  office  is  fitted  with  por- 


celain wash-basins,  ec|uip])ccl  with  hot  and  cold  ser- 
vices. The  light  fixtures  are  of  special  design,  and 
each  room  has  extension  wall  blocks  for  desk  lights. 
The  building  is  steam-heated,  with  contn-jlling  devices 
in  each  suite. 

The  floor  of  the  outer  vestibule  is  of  cedar  Ten- 
nessee marble,  alternating  in  pattern  with  Belgian 
black.  Throughout  the  building  the  floors  are  of 
terrazzo  with  marble  borders.  All  the  lavatories  have 
a  marble  wainscotting  six  feet  high.  The  stair  treads 
are  of  terrazzo,  following  the  general  floor  surface 
scheme  of  the  entire  structure. 

Elaborate  precautions  have  been  taken  to  cope 
with  the  fire  emergency,  escapes  and  two  sets  of  hose 
having  been  provided  for  each  floor.  The  windows 
are  of  metal,  fitted  with  wired  glass  on  the  sides  ex- 
posed to  adjoining  property.  The  partition  walls  are 
lined  with  terra  cotta.  Elevator  shafts  are  enclosed 
from  the  corridors  with  metal  frames  with  wired  glass. 
The  floors  are  of  reinforced  concrete  over  steel  beams 
on  four-foot  centres. 

The  mechanical  equipment  includes  a  steam  heat- 
ing plant  with  vacuum  circulation,  a  stand-pipe  for 
fire  protection,  and  five  electrically-operated  traction 
type  elevators  with  a  speed  of  six  hundred  feet  a 
minute. 

The  sand  and  gravel  used  in  the  fireproofing  of  the 
building  were  supplied  by  the  Ritchie  Contracting 
and  Supply  Company,  Limited,  who  furnished  some 
thirteen  thousand  cubic  yards  of  material. 

The  interior  decorating  and  painting  was  done  by 
Messrs.  C.  J.  Ciunniings  and  Company,  Vancouver. 


Half  a  part  per  million  of  iron  in  water  is  detect- 
able by  taste,  and  more  than  4  or  5  parts  makes  water 
unpalatable,  according  to  water  supply  paper  273,  re- 
cently issued  by  the  U.  S.  Geological  Survej'.  More 
than  2.5  parts  per  million  in  water  used  for  laundering 
makes  a  stain  on  the  clothes.  Iron  must  be  removed 
from  water  from  which  ice  is  made,  or  a  cloudy,  dis- 
colored product  will  result.  An  iron  content  of  over 
2  or  3  parts  per  million  in  water  used  in  the  manu- 
facture of  paper  will  stain  the  paper.  Waters  having 
a  high  iron  content  have  in  some  places,  where  they 
have  been  used  as  city  supplies,  caused  an  immense 
amount  of  trouble  and  expense,  for  they  favor  the 
growth  of  Crenothrix  to  such  a  degree  that  the  water 
pipes  become  clogged  with  the  iron  sheaths  of  that 
organism. 


Large  centrifugal  pumps,  claimed  to  be  the  largest 
of  their  kind  in  the  world,  were  recently  installed  for 
use  in  drainage  work  in  New  Orleans.  Four  pumps 
were  ordered  and  each  had  to  be  capable  of  raising 
168,000  gallons  of  water  per  minute  at  1  ft.  head. 
The  delivery  opening  is  78  in.  in  diameter.  These 
pumps  will  have  to  work  at  heads  varying  from  1  ft. 
to  13  ft.,  and  whereas  they  will  be  able  to  lift  168.000 
gallons  of  water  per  minute  against  a  1-ft.  head  at  a 
speed  of  55  revolutions  per  minute  they  will  have  to 
be  run  at  113  revolutions  per  minute  in  order  to  raise 
90,000  gallons  per  minute  against  a  13-ft.  head.  A 
fifth  and  smaller  pump  was  also  put  down.  The  lat- 
ter had  an  outlet  48  in.  in  diameter  and  was  designed 
to  deliver  47,500  gallons  of  water  per  minute  against 
a  head  of  3  ft.  At  the  same  head  the  larger  pumps 
deliver  156,000  gallons  of  water  per  minute,  so  that 
if  all  five  pumps  were  worked  together  their  combined 
capacities  would  be  671,500  gallons  per  minute,  or, 
say,  966,960,000  gallons  per  day. 
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The  Paving  and  Construction  Company  of  Canada  is  a 
new  firm  registered  at  Montreal. 

The  Bronze  Company,  of  Preston,  Ont.,  have  secured  a 
$200,000  contract  for  shells,  upon  which  their  plant  will  have 
to  work  day  and  night. 

At  Toronto,  the  building  employers  have  signed  an  agree- 
ment with  the  Bricklayers'  Union  for  a  term  of  twenty 
months  at  a  rate  of  fifty-five  cents  an  hour. 

Notable  among  the  permits  issued  recently  at  \'an- 
couver  is  one  for  a  large  automobile  plant  at  the  corner  of 
Hamilton  and  Davie  Streets.  The  building  is  to  be  of  mill 
construction,  75  by  130  feet  in  dimensions,  -and  five  storeys 
high. 

Messrs.  Carter-Halls-Aldinger  have  started  work  on  the 
new  ten-storey  store  which  is  to  be  erected  for  D.  S.  Curry 
opposite  the  Winnipeg  Post  Office,  at  a  cost  of  .$225,000. 
Messrs.  J.  D.  Atchison  &  Company,  of  Winnipeg,  are  the 
architects. 

The  City  Engineer's  office  at  Calgary  has  lost  three  of 
its  best  men.  Each  holds  a  commission  and  all  are  qualified. 
Lieutenant  and  Adjutant  W.  M.  Sage  was  a  civil  engineer 
on  the  staff;  Lieutenant  W.  M.  Brooks  was  also  a  civil  en- 
gineer, and  Lieutenant  F.  Lawson  was  the  architect  on  bridge 
construction. 

Good  progress  is  being  made  by  the  Pacific  Lock  Joint 
Pipe  Company  in  the  work  of  fabricating  and  laying  the  last 
section  of  the  concrete  pipe  on  the  flow  line  grade  of  the 
Sooke  Lake  water  system,  which  will  supply  the  citizens  of 
Victoria  with  pure  mountain  water.  The  line  will  be  com- 
pleted early  in  May. 

An  interesting  engineering  undertaking  in  prospect  is 
an  extension  to  the  sewage  and  water-works  system  at  St. 
Joseph  dc  Levis,  Que.  The  work  is  estimated  to  cost  $150,- 
000,  but  it  is  not  likely  that  operations  will  be  commenced 
before  next  year.  Messrs.  Gauvin  &  Beauchemin  are  engi- 
neers to  the  municipality. 

The  contract  for  the  erection  of  a  novitiate  for  the 
Christian  Brothers  at  Laval  des  Rapides,  P.Q.,  has  been 
awarded  to  E.  N.  and  U.  Boileau,  of  Montreal.  The  plans, 
drawn  up  by  Viau  and  Venne,  provide  for  a  three-storey 
building  on  a  site  81  ft.  x  200  ft.  .It  will  be  of  stone  and 
concrete  construction,  the  estimated  cost  being  $475,000. 

Tenders  have  been  called  for  the  second  addition  to  the 
No.  1  grain  elevator  of  the  Montreal  Harbour  Commission- 
ers. Plans  have  been  prepared  by  the  John_S.  Metcalf  Com- 
panj',  Limited,  Montreal.  The  piling  contract  was  awarded  to 
the  Peter  Lyall  and  Sons  Construction  Company,  Limited, 
Montreal.  The  addition,  like  the  rest  of  the  structure,  will 
be  of  concrete,  and  has  involved  the  removal  to  an  adjacent 
site  of  one  of  the  offices  of  the  Commission. 

The  falling  off  in  the  contracting  business  is  reflected  in 
the  balance  sheet  of  the  National  Brick  Company  of  La- 
l)rairie,  Limited,  for  the  year  ended  Fcbruarj^  28  last.  The 
earnings  were  $139,017,  a  decline  of  $119,360.  Bond  interest 
absorbed  $139,146,  leaving  net  earnings  of  $471,  and  as  one 
quarterly  dividend  of  $25,000  had  been  paid,  the  surplus  had 
to  be  drawn  on  to  the  extent  of  $24,529.  The  contraction  in 
building  operations  after  the  boom  of  1913  meant  smaller 


sales,  keener  competition  and  lower  prices  for  brick  manu- 
facture. The  stocks  on  hand  are  valued  at  $173,244,  which  is 
higher  than  a  year  ago.  During  the  past  year  tire  plant  and 
machinery  have  been  overhauled. 

Estey  Bros.  Company,  2  St.  Cecile  Street,  Montreal,  have 
secured  the  contract  for  the  ornamental  iron  and  bronze 
work  on  the  Sun  Life  Building,  Montreal,  now  being  com- 
pleted. This  firm  also  have  the  contract  for  the  ornamental 
iron  work  on  the  St.  Denis  Theatre,  Montreal. 

Mr.  J.  A.  L.  Waddell  (of  ICansas  City),  who  has  de- 
signed many  well-known  bridges  in  British  Columbia,  and 
who  has  contributed  to  The  Contract  Record,  has  had  con- 
ferred upon  him  by  the  Japanese  Government,  through  its 
Department  of  Education,  the  degree  of  Hakushi  (Doctor  of 
Engineering).  This  is  the  fourth  doctor's  degree  conferred 
on  Dr.  Waddell,  the  three  other  degrees  being  Doctor  of 
Science,  McGill  University,  1904;  Doctor  of  Laws,  Missouri 
State  University,  1904,  and  Doctor  of  Engineering,  Univer- 
sity of  Nebi-aska,  1911. 

Work  has  started  on  the  five-storey  concrete  and  terra 
cotta  structure  which  will  be  erected  at  the  north-west  cor- 
ner of  Portage  Avenue  and  Garry  Street,  at  Winnipeg,  and 
which  will  be  finished  by- November  1st  of  this  year.  The 
ground  floor  will  consist  of  stores  and  the  four  upper  floors 
will  be  used  as  offices.  "  The  contract  has  been  awarded  to 
the  Carter-Halls-Aldinger  Company.  The  new  structure  will 
be  known  as  the  "Paris  Building."  The  property  was  bought 
in  1912  from  Sir  James  Aikins  by  a  Frenchman  from  Paris. 
The  site  is  88  x  130  feet. 

The  programme  of  public  works  for  Calgary,  as  mapped 
out  by  Commissioner  Garden  and  City  Engineer  Craig,  to- 
tals $465,500.  Including  the  Nose  Creek  sewer  and  the-  Mis- 
sion bridge  work,  for  which  provision  has  been  made,  the 
total  will  be  about  $500,000.  The  programme  of  work  is  as 
follows:  boulevard  improvements,  $10,500;  curb  and  gutter, 
$15,000;  retaining  walls,  $10,000;.  sidewalks,  $55,000;  sanitary 
sewers,  $10,000;  storm  sewers,  $35,000;  paving,  '$100,000; 
grading,  $60,000;  trunk  sewers  (other  than  Nose  Creek), 
$30,000;  Centre  Street  bridge  (required  for  1915),  $125,000; 
water  main  extensions,  $15,000;  total,  $465,500. 

Mr.  J.  D.  McArthur,  the  well-known  Winnipeg  con- 
tractor, passed  through  Vancouver  recently  on  his  way  to 
California,  where  he  will  stay  some  time,  visiting  the  exhi- 
bitions at  San  Francisco  and  San  Diego.  Interviewed  in 
\'ancouver  as  to  constructional  activities  and  prospects,  Mr. 
McArthur  said,  in  part: — "The  acreage  for  crops  in  Western 
Canada  will  be  far  greater  than  ever  this  year,  and  the  pros- 
pects are  most  hopeful  for  a  record  harvest.  The  western 
cities  will  benefit  from  the  harvest,  and  the  general  situa- 
tion, which  is  already  reviving,  will  take  a  great  change 
from  the  improved  conditions  prevalent.  The  increased  de- 
mand for  lumber  will  benefit  British  Columbia,  and  thereby 
this  province  will  be  in  a  better  financial  condition.  We  look 
for  an  improvement  in  the  method  of  raising  capital  for 
large  enterprises  like  railwaj'  construction  with  the  end  of 
the  war,  for  in  financing  construction  the  New  York  market 
is  not  as  convenient  as  London,  because  in  the  Old  Country 
the  issues  are  for  longer  terms  than  in  New  York,  and  the 
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percentage  dciiianded  for  loans  is  higher  in  New  York.  So 
far  as  1  am  concerned  personally,  I  am  busier  this  year 
than  ever  before,  with  the  Hudson  Bay  Railway  contract  for 
the  Dominion  Government,  and  the  construction  of  the  Ed- 
monton, Dunvegan  &  British  Columbia  line.  The  latter  is  a 
personal  enterprise." 

From  New  Glasgow,  N.S.,  we  learn  that  the  Eastern 
Car  Company  has  been  given  an  order  by  the  Russian  Gov- 
ernment for  two  thousand  steel  frame  box  cars,  and  that 
the  Nova  Scotia  Steel  Company  has  received  an  order  for 
shells  worth  500,000.  Work  will  begin  at  once  on  both 
orders.  The  car.s  will  be  shipped  in  sections  from  Pictou 
Landing  to  Vladivostock. 

At  Toronto,  the  construction  of  the  Bloor  Stn  cl  \  iaduct 
is  in  full  swing,  with  two  hundred  and  twenty-five  men  cm- 
ployed.  Abutment  A  has  been  completed,  B  and  C  are 
well  advanced,  and  work  on  F  has  started.  Messrs.  Quinlan 
&  Robertson,  the  contractors  on  the  Don  \"allcy  section,  are 
pushing  the  cement  work  so  as  to  get  it  completed  during 
the  summer.  This  will  allow  the  steel  work  to  be  carried  on 
through  the  winter,  and  prevent  delay.  Tlie  time  allowed 
for  the  contract  is  three  years,  but  it  is  hoped  to  get  it  done 
somewhat  under  that  time.  The  Dominion  Bridge  Company 
on  the  Bloor  Street  section  are  also  pushing  the  work  to  the 
limit. 


Mr.  R.  C.  Harris,  City  Works  Commissioner  of  Toronto, 
is  taking  a  month's  holiday  with  Mrs.  Harris  at  .Atlantic 
City. 

Mr.  R.  H.  Thomson,  formerly  City  Engineer  of  Seattle, 
has  been  awarded  $15,000  against  the  Seattle  Times  in  a 
libel  suit  for  $75,000. 

Mr.  VV.  R.  Devenish  has  been  appointed  Principal  .\s- 
sistant  Engineer  .  of  the  Canadian  Government  Railways, 
with  office  at  Moncton,  N.B. 

Mr.  G.  W.  Northwood.  a  Winnipeg  architect,  who  went 
to  the  front  as  a  captain  in  the  90th  Regiment,  has  not  been 
heard  of  since  the  battle  of  Langemarck. 

Mr.  D.  B.  Mclntyre,  Superintendent  of  Constnu'tiMii  and 
Maintenance  of  the  Montreal  Electrical  CommisMmi,  lias  re- 
signed.   He  has  accepted  a  position  in  New  York. 

Mr.  S.  Beresford,  Winnipeg,  representative  of  the  Can- 
ada Cement  Company,  has  returned  to  the  western  metrop- 
olis after  a  visit  to  Montreal  and  other  eastern  points. 

I-ieut.  Henry  Lloyd  Owen,  a  native  of  Pwllhli,  Wales, 
reported  missing  in  a  recent  casualty  list,  is  a  Moose  Jaw 
architect  who  has  done  considerable  work  in  Saskatchewan. 

Mr.  Leon  Archibald,  a  civil  engineer  of  liegina,  formerly 
in  the  employ  of  Messrs.  Reilly,  Dawson,  Hancock  &  Reilly, 
of  that  city,  is  among  those  reported  wmmded  in  a  recent 
casualty  list. 

Mr.  \'.  W.  Horwood,  Provincial  Architect  of  .Manitoba, 
underwent  an  operation  at  Rochester,  Minn.,  recently,  and  is 
re[)orted  to  be  progressing  fairly  well,  although  a  second 
operation  will  be  necessary. 

Mr.  R.  H.  Thomson  is  to  bring  the  work  in  Strathcona 
Park  on  Vancouver  Island  to  a  close  this  summer  pending 
the  end  of  the  European  war.  .\fter  July  1st,  it  is  stated,  he 
will  open  an  office  as  consulting  engineer  in  Seattle. 

Mr.  W.  A.  McLean,  Chief  Engineer  of  Highways  for 
the  Province  of  Ontario,  has  been  asked  to  preside  over  one 
of  the  sessions  of  the  Pan-American  Road  Congress  at  the 
Panama  Pacific  International  Exposition  at  San  Francisco 
next  fall. 


Mr.  A.  P.  Linton,  of  the  Saskatchewan  Highways  Com- 
mission, read  a  paper  descriptive  of  the  new  traffic  bridge  at 
Saskatoon  before  a  recent  meeting  of  the  Regina  Engineer- 
ing Society.  The  structure  was  describctl  briefly  in  our 
issue  of  February  10th  last. 

The  Montreal  Board  of  Control  have  extended  the  -leave 
of  absence  of  Major  G.  Janin,  the  chief  engineer,  and  Mr. 
M.  Basset,  assistant  engineer  in  the  public  works  depart- 
ment, who  have  gone  to  the  front.  Word  has  been  received 
that  Major  Janin  and  his  corps  of  engineers  have  arrived 
in  England,  having  sailed  on  April  19  from  Halifax.  Major 
janin  and  Mr.  Basset  now  have  leave  of  absence  until  Sep- 
tember 1,  the  salary  of  the  former  being  placed  at  $.3,000  per 
annum,  instead  of  $9,000.  It  is  understood  that  the  Montreal 
city  engineering  department  is  to  be  reorganized  at  a  little 
later  date. 

Mr.  James  A.  Farrell,  President  of  the  United  States 
.Sleel  Corporation,  passed  through  W'innipeg  recently  on  his 
way  to  Banff,  Vancouver  and  San  Francisco.  Interviewed  in 
Winnipeg,  Mr.  Farrell  expressed  the  view  that  the  United 
States  was  emerging  from  a  long  period  of  depression,  and 
that  the  country  was  on  the  eve  of  a  new  era  of  construc- 
tional and  general  activity.  Mr.  Farrell  is  an  interesting 
personality.  He  is  fifty-two  years  of  age,  and  commenced 
work  in  a  steel  wire  mill  in  New  Haven  at  the  age  of  si.xteen. 
Until  1888  he  was  a  laborer  in  the  mills  of  the  Pittsburg  Wire 
Company.  He  worked  himself  up  through  various  stages 
until  he  became  General  Superintendent  of  the  Oliver  Steel 
and  Wire  Company.  He  was  made  President  of  the  United 
•Stales  .Steel  Corporation  in  1911. 


Trade  Inquiries 

The  Weekly  Report  of  the  Department  of  Trade  and 
Commerce  contains  the  following  inquiries  relating  to  Can- 
adian trade.  The  names  and  addresses  of  the  firms  making 
these  inquiries  can  be  obtained  by  those  specially  interested 
in  the  respective  commodities  upon  application  to  the  In- 
quiries Branch,  Department  of  Trade  and  Commerce,  Ottawa: 

504.  Pails  and  buckets,  barb  wire,  wire  nails,  cement,  ex- 
plosives, etc. — A  Glasgow  exporting  house  with  extensive 
trade  abroad  desires  to  make  arrangements  with  Canadian 
manufacturers  for  purchasing  the  following:  Enamelled  pails 
with  covers;  galvanized  buckets;  galvanized  barb  wire;  wire 
nails;  cement;  explosives;  spades,  steel  tools,  and  safes. 

005.  Pig  iron. — A  Birmingham  firm  is  in  the  market  for 
mine  pig  iron,  hematite  pig  iron  or  charcoal  pig  iron. 

606.  Steel. — A  firm  in  Birmingham  is  open  to  purchase 
steel,  sizes:  14  inch  to  .3  inches  roimd,  J4  to  3  inches  square, 
and  1  inch  by  J4  inch  flat,  up  to  8  inches  by  %  inch. 

607.  Iron  and  steel. — An  English  firm  is  open  to  represent 
a  first-class  manufacturer  of  iron  and  steel. 

608.  Steel  billets. — A  Birmingham  firm  that  has  hitherto 
purchased  steel  billets  from  the  continent  of  Europe  is  open 
to  consider  quotations. 

()09.  Steel  plates. — A  Norwich  "lirm  is  in  the  market  for 
mild  steel  plates  up  to  6  feet  long  and  from  12  inches  to  ;iti 
inches  wide,  from  J/^  inch  thick  down  to  26  gauge.  .\lso  flat- 
iron  bars  of  all  sizes  and  thicknesses. 

610.  Wire  nails. — A  Nottingham  firm  inquires  for  quota- 
tions. 

(ill.  Spikes,  bolts  and  nuts. — A  South  African  agent  is 
prepared  to  take  up  agency  for  South  .\frica  in  railway  dog- 
spikes,  also  cart  and  carriage  bolts  and  nuts.  Immediate 
correspondence  is  requested. 

620.  Lumber,  iron  and  steel. — A  Paris  broker  invites  cor- 
respondence from  exporters  of  spruce,  pine,  oak  and  fir; 
also  from  manufacturers  of  cast-iron  and  steel  and  structural 
steel. 


Contracts  Department 


News    of   Special   Interest   to   Contractors,  Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Amherst,  N.S. 

The  Town  Council  have  decided  to 
lay  a  permanent  pavement  on  Upper  Vic- 
toria, Lawrence  and  Lower  \'ictoria 
Streets.    Clerk,  W.  F.  Donkin. 

Belleville,  Ont. 

The  City  Council  contemplate  paving 
Forin  Street  in  the  near  future.  Clerk, 
J.  W.  Holmes. 

Bridgeton,  N.S. 

Tenders  on  the  construction  of  a  com- 
plete system  of  town  sewers  will  he  re- 
ceived until  noon,  May  2'Jth,  by  Harry 
Ru,a:gles,  Town  Clerk.  I'lans  and  speci- 
fications at  office  of  Town  Clerk. 

Cornwall  Township,  Ont. 

Tenders  on  the  completion  of  the 
Shaver  Creek  drain  will  be  received  un- 
til June  7th  by  John  Mullin,  Mille 
Roches,  Township  Clerk.  Engineers, 
Magwood    &    Stidwell,  Cornwall. 

Finch  Township,  Ont. 

The  Township  Council  have  received 
tenders  on  the  construction  of  the  But- 
ternut Creek  drain.  .Approximate  cost, 
$.5,000.  Engineers,  Magwood  &  Stid- 
well, Cornwall. 

Niagara  Falls,  Ont. 

The  installation  of  a  mechanical  filtra- 
tion plant  at  Niagara  Camp  is  contemp- 
lated by  the  Department  of  Militia  & 
Defence,  Ottawa.  Secretary,  E.  F.  Jar- 
vis,  Ottawa.    Estimated  cost,  $6,000. 

Peterboro,  Ont. 

Tender,-,  will  lie  received  until  May 
:!lst  liy  S.  R.  Armstrong,  Secretary  to  the 
Public  Utilities  Commission,  for  the  in- 
stallation of  a  complete  steam  pumping 
|)lant.    City  Engineer,  R.  H.  Parsons. 

The  City  Council  will  call  for  tenders 
shortly  on  the  construction  of  concrete, 
asphaltic  concrete  and  bitulithic  paving 
on  Water,  George.  McDonnell,  Park  and 
Hunter  Streets.    Clerk,  S.  R.  Armstrong. 

Port  Colbcrne,  Ont. 

Tenders  will  be  received  until  May 
20th  by  D.  Alair.  Town  Clerk,  for  the 
construction  of  about  1,.500  feet  of  con- 
crete sidewalk  on  Kent  Street. 

Port  Hope,  Ont. 

The  City  Council  have  started  work 
by  day  labor  on  the  construction  of  side- 
walks on  various  streets.  Clerk,  J.  W. 
Sanders. 

Renfrew,  Ont. 

'i'lie  '{"own  Council  have  been  peti- 
tioned to  lay  macadam  paving  on  vari- 
ous streets,  at  an  estimated  cost  of  $11.- 
ooo.    Clerk,  J.  A.  Devenny. 

Saanich,  B.C. 

Road  improvement  debentures  to  the 
amount  of  $4.")0,000  are  being  offered  for 
sale  by  the  Municipality.  C'lerk,  H.  .S. 
Cowpcr,  Municipal  Hall,  Royal  Oak. 


St.  Joseph  de  Levis,  Que. 

The  Municipality  contemplate  exten- 
sions to  the  sewerage  and  waterworks 
systems,  at  an  approximate  cost  of  $150,- 
000.    Secretary-Treasurer,  H.  Bourassa. 

St.  Vital,  Man. 

The  Municipality  have  received  tenders 
for  the  construction  of  concrete  pave- 
ment on  various  streets.  Approximate 
amount,  35,000  square  yards.  Secretary- 
Treasurer,  J.  Desourdis,  Grand  Vital. 

Stratford,  Ont. 

A  sewer  will  be  constructed  on  Church 
Street  by  the  City  Council.  Clerk,  R.  1?. 
Lang. 

Thorold,  Ont. 

Tlie  Town  Council  contemplate  the  in- 
stallation of  a  sewage  system  at  an  esti- 
mated cost  of  about  $25,000.  Clerk,  J. 
S.  Clark. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  May  25th  for  one  5,000,000- 
gallon  pump  driven  by  a  three  phase  in- 
duction motor,  for  Riverdale  Pumping 
Station.  Plans  at  office  of  the  Works 
Dcj^artment,  City  Hall. 

Tenders  on  piles  and  pile  driving  at 
I  lie  Don  Roadway  incinerator  plant  will 
be  received  until  May  25th  by  the  Board 
of  Control.  Specifications  at  office  of 
.Street  Commissioner  Wilson,  Citj'  Hall. 

Tenders  will  be  received  until  Maj^ 
25th  by  the  Board  of  Control  for  laying- 
asphalt  paving  on  St.  Nicholas  and  Wel- 
lington Streets,  and  for  the  construc- 
tion of  concrete  curbs  on  Wellington 
Street.  Commissioner  of  Works,  R.  C. 
Harris. 

Transcona,  Man. 

The  Town  Council  liave  received  ten- 
ders on  the  construction  of  a  concrete 
sewage  reservoir.  Estimated  cost,  $0.- 
000.    Secretary-Treasurer,  J.  P.  Campbell. 

Welland,  Ont. 

Tlie  Town  Clerk,  C.  M.  Bortcr.  will  re- 
ceive tenders  until  4  p.m..  May  20th,  for 
tlie  construction  of  concrete  sidewalks 
during  the  year.  Plans  and  specifications 
at  office  of  Engineer,  D.  T.  Black. 

CONTRACTS  AWARDED 

Amherstburg,  Ont. 

The  Town  Council  have  let  the  con- 
tract for  paving  on  Riclimond  Street  lo 
W.  G.  H.  Pettypiece  at  $7,074. 

Eastview,  Ont. 

The  contract  for  the  construction  of  a 
concrete  sidewalk  on  Ogilvy  Street  has 
l)een  let  l)y  the  Town  Council  to  M.  Des- 
jardines,  Eastview. 

Esquimau,  B.C. 

The  contract  for  the  installation  of  a 
sewage  system  in  the  Craigflower  Dis- 
trict has  been  let  by  tiie  Municipal  Coun- 
cil to  T.  E.  Young,  207  Hastings  Street, 
Vancouver.    Estimated  cost,  $25,000. 


Toronto,  Ont. 

The  Board  of  Control  have  let  the  fol- 
lowing contracts: — asphalt  paving  on 
Christie  Street  to  Works  Commissioner 
Harris  at  $0,334;  brick  block  paving  on 
Christie  Street  to  Grant  Contracting 
Company,  50  Front  Street  E.,  at  $7,580; 
concrete  curbing  on  Regal  Road  to  Ram- 
say Contracting  Company,  39  Indian 
I^oad  Crescent. 

The  contract  for  the  installation  of  a 
sludge  pump  has  been  awarded  .by  the 
Board  of  Control  to  J.  Inglis  Company, 
Strachan  Avenue,  at  $6,490. 

Windsor,  Ont. 

The  City  Council  have  let  .contracts 
for  the  construction  of  tile  and  brick 
sewers  on  Victoria  and  Pelissier  Streets 
to  Reid  &  Murphy,  at  $3,200,  and  to  Chick 
Contracting  Company,  at  $2,800. 


Railroads,  Bridges  and  Wharves 

Brantford  Township,  Ont. 

The  Township  Council  and  Provincial 
Government  are  discussing  the  advis- 
ability of  constructing  a  river  dyke  in 
the  Parkdale  District.  Township  Clerk, 
J.  A.  Smith,  Brantford. 

Cap  Chat,  Que. 

The  Dominion  Government  Depart- 
ment of  Public  Works,  Ottawa,  will  call 
for  tenders  shortly  on  an.  extension  to 
the  breakwater  here.  Secretary,  R.  C. 
Desrochers. 

Haldimand  County,  Ont. 

Tenders  for  the  construction  of  ten 
or  more  reinforced  concrete  highway 
bridges  will  be  received  until  June  14th 
hy  Chairman  Bain  of  the  Good  Roads 
Committee,  R.  R.  No.  1,  South  Cayuga. 
Plans  and  specifications  at  office  of  R. 
G.  Kyd.  Count}'  Engineer.  Dunnville, 
after  June  1st. 

Petite  Riviere,  Que. 

The  construction  of  an  extension  to  the 
turning  pier  is  contemplated  by  the  De- 
partment of  Public  Works,  Ottawa.  Sec- 
retary, R.  C.  Desrochers. 

Swan  River,  Man. 

Tenders  will  be  received  until  May 
30th  by  J.  .Armstrong,  Box  153.  Swan 
River,  for  the  construction  of  Clark 
Bridge  over  Roaring  River  and  Corbett 
Bridge  over  Swan  River.  Plans  and 
specifications  at  office  of  Highway  Com- 
missioner, Department  of  Public  Works, 
Parliament  Buildings,  Winnipeg.  Man. 

Toronto,  Ont. 

Tenders  will  be  received  until  Maj' 
35th  bi'  the  Board  of  Control  for  the 
supply  of  cedar  ties  for  the  Lansdowne 
-Avenue  extension  to  the  Civic  Railway. 
Specifications  at  the  Works  Department. 
City  Hall. 

Woburn,  Ont. 

Plans  drawn  by  F.  Barber.  Township 
Engineer,  57  .Adelaide  Street  E.,  Toron- 
to, for  a  concrete  bridge  over  Rougb 
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River  licre  have  l)cen  approved  by  Scar- 
l)oro  Township  Council.  Approximate 
cost,  $23,000. 

CONTRACTS  AWARDED 

East  Williams  Township,  Ont. 

The  f^cncral  contract  for  the  construc- 
tion of  MacLean  and  Chelew  Bridges 
has  been  let  by  the  Township  Council 
to  W.  Witherspoon,  Ailsa  Craig. 

St.  Malachie,  Que. 

The  contract  for  the  steel  superstruc- 
ture and  wood  flooring  for  a  bridge  be- 
ing built  here  has  been  let  by  the  Muni- 
cipality to  MiiKinnon^^Holmes  &  Com- 
pany,  .SkcxhxaokcIISue^  'Approximate 
cost  of  bridge,  $10,000. 

Toronto,  Ont. 

The  Board  of  Control  have  let  the 
contract  for  the  supply  of  1,000  gallons 
of  red  lead  paint  for  Bloor  Street  Via- 
duct to  lames  Langmuir  &  Company, 
Limited,  "Oakville,  Ont.,  at  $2.10  per  gal- 
lon. 

Public  Buildings,  Churches 
and  Schools 

Brantford  Township,  Ont. 

Tenders  on  the  construction  of  a 
school  for  School  Section  No.  6,  will  be 
received  until  May  21st  by  Taylor  & 
Bodley.  Architects,  Hope  Chambers, 
Brantford. 

Charlottetown,  P.E.I. 

Tenders  for  an  addition  to  the  Central 
Christian  Church  are  being  received  by 
Chappelle  &  Hunter,  DesBrisay  Block. 
Sandstone  and  brick  construction.  Es- 
timated cost.  $4,500. 

Cochrane,  Ont. 

The  Town  Council  couteniplale  the 
erection  of  a  combined  town  hall  and  jail 
building,  estimated  to  cost  $4,000.  Clerk, 
H.  J.  Brown. 

Colborne,  Ont. 

Tenders  will  be  called  shortly  for  the 
construction  of  a  fire  hall  and  lock-up 
for  the  Town  Council.  Concrete  con- 
struction, composition  roof.  Clerk,  H. 
S.  Keyes. 

Comber,  Ont. 

Bulk  or  separate  tenders  on  the  erec- 
tion of  a  church  here  for  St.  Andrew's 
Presbyterian  Congregation  will  be  re- 
ceived until  1  p.m.,  May  22nd,  by  Adams 
&  Adams,  Architects,  Box  72,  Chatham 

Edwards,  Ont. 

Plans  of  a  school  estimated  to  cost 
$.3,500  have  been  prepared  for  the  School 
Board  by  W.  Herbert  George,  Castle 
Building,  Queen  Street,  Ottawa.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing. 

Fort  William,  Ont. 

The  Board  of  Education  are  about  to 
make  an  addition  of  one  room  to  the 
school  here  and  to  construct  fire  es- 
capes. Work  will  be  superintended  by 
Seaman  &  Pcnniman,  Graham  &  Horne 
Block,    Approximate  cost,  $.-5,000. 

Hull,  Que. 

The  Roman  Catholic  School  Commis- 
sioners contemplate  alterations  and  im- 
provements to  the  schools  on  Riboul 
and  St.  Anne  Streets,  and  the  installa- 
tion of  modern  equipment.  Estimated 
cost,  $10,000.    Chairman,  J.  Charon. 


New  Liskeard,  Ont. 

The  erection  of  a  church  is  c(jntemp- 
lated  by  tlie  Roman  Catholic  Congrega- 
tion. Building  Committee,  J.  W.  Bol- 
ger,  J.  Dclisle,  J.  Gibbons,  H.  O'Grady 
and  A.  .Soucic. 

Parry  Island,  Ont. 

Tenders  on  the  construction  of  Ryer- 
son  .Scho(jl  will  be  received  until  noon, 
June  8lh,  by  Duncan  C.  .Scott,  Depart- 
ment of  Indian  Afifairs,  Ottawa.  Plans 
and  specifications  at  the  Post  Offices, 
Collingwood  and  Owen  Sound,  at  office 
of  A.  Logan,  Indian  Superintendent, 
Parry  Sound,  and  at  Department,  Otta- 
wa. 

South  Woodslee,  Ont. 

Tenders  will  be  received  until  May 
27th  by  J.  C.  Pennington,  Architect,  La- 
belle  Building,  Windsor,  for  the  con- 
struction of  a  town  hall,  estimated  to 
cost  about  $3,000.  Brick  construction, 
concrete  foundation,  slate  roofing. 

St.  Octave,  Que. 

The  .School  Commissioners  have  de- 
cided to  build  the  school  by  day  labor. 
.Secretary-Treasurer,  J.  V.  Martin,  St. 
Octave. 

Toronto,  Ont. 

W.  Smith,  Architect,  580  Jane  Street, 
has  been  commissioned  by  School  Sec- 
tion No.  .32,  York,  to  prepare  plans  for 
a  six-roomed  school.  Brick  construc- 
tion.   Approximate  cost,  $22,000. 

Plans  for  the  Jesse  Ketchum  School 
have  been  prepared  and  tenders  will  be 
called  shortly.  .Secretary-Treasurer  to 
Board  of  Education,  W.  C.  Wilkinson, 
City  Hall.    Approximate  cost,  $185,000. 

Waterloo,  Ont. 

Plans  of  a  heating  system  for  the 
Central  School  are  being  prepared  by 
H.  P.  Elliott,  Sandringham  Apartments, 
London. 

Whitby,  Ont. 

Brown  &  Fryer,  Architects,  304  Clyde 
Block,  Hamilton,  will  receive  tenders  un- 
til June  11th  for  the  erection  of  a  two- 
roomed  school,  estimated  to  cost  $6,000, 
and  for  repairs  to  the  High  School,  es- 
timated to  cost  $8,000.  Plans  and  specifi- 
cations at  offices  of  the  Architects  and 
of  R.  N.  Bassett,  Whitby. 

CONTRACTS  AWARDED 

AUiston,  Ont. 

The  contract  for  the  seating  in  con- 
nection with  Knox  Presbyterian  Church 
being  erected  here  has  been  let  to  Val- 
ley Seating  Company,  Dundas,  Ont. 
Carpentry  will  be  done  by  day  labor. 

Aurora.  Ont. 

The  Department  of  Public  Works,  Ot- 
tawa, have  let  the  contract  for  interior 
fittings  for  the  Post  Office  here  to  Can- 
adian Office  &  School  Fixture  Company, 
King  Street,  Preston,  Ont. 

Clinton,  Ont. 

The  contract  for  cement  and  stone 
work  in  connection  with  extensions  to 
the  library  has  been  let  by  the  Stavely 
Library  Trust  to  A.  Cantleton,  and  for 
l)rick  work  to  R.  Sweet.  Material  will 
be  purchased  by  the  Trust. 

Hanover,  Ont. 

The  contract  for  interior  fittmgs  for 
the  local  Post  Office  has  been  let  to 
Canadian  Office  &  School  Fixture  Com- 
pany, King  Street,  Preston,  Ont. 

Milton,  Ont. 

The  Walker  Bin  &  Fixture  Company, 


Limited,  152  Shanley  Avenue,  Berlin, 
Ont.,  have  been  awarded  the  contract  for 
the  installation  of  interifjr  fittings  in  the 
Post  Ofifice  here. 

Montreal,  Que. 

The  Provincial  Department  of  Public 
Works,  Quebec,  have  let  a  contract  for 
repairs  to  the  Court  House  to  I.  B.  (jrat- 
ton.  Limited,__82  Mercier  Avenue.  C o n - 
tract  for  trimmmg  will  be  let  later.  Ap- 
proximate cost  of  work,  $64,000. 

The  general  contract  for  alterations  to 
the  Carslake  Hotel  has  been  let  by  the 
Department  of  Public  Works,  Ottawa, 
to  R.  E,  Edwards  &  Son.  212  Versailles 
Street.  "    '  ""^  

Richmond  Corner,  N.B. 

IttultTs  have  l)ien  received  for  rc- 
liairs  to  the  Presljyterian  Church  here. 
Chairman  of  Building  Committee,  J.  H. 
Hay. 

Smith's  Falls,  Ont. 

The  Dominion  Government  Depart- 
ment of  Public  Works,  Ottawa,  have  let 
the  contract  for  the  installation  of  in- 
terior fittings  to  the  local  Post  Office  to 
Berlin  Interior  Hardwood  Company, 
Limited,  73  Wilmot  Street,  Berlin. 

South  Gosfield  Township,  Ont. 

Tenders  for  an  addition  to  the  school 
in  Section  No.  II  will  be  received  until 
May  22nd  by  J.  Hickmott.  Kingsville 
P.  O.  Architect,  W.  H.  Hellems,  Kings- 
ville.   Approximate  cost,  $3,000. 

Spruce  Grove,  Alta. 

The  Trustees  of  School  District  No. 
450  have  been  authorized  to  borrow  $;>.- 
500  for  the  erection  and  equipment  of  a 
school. 

St.  Anselme,  N.B. 

The  School  Board  have  awarded  the 
contract  for  the  erection  of  a  school  to 
M.  E.  Leblance,  St.  Anselme.  Contrac- 
tor will  require  brick.  Estimated  cost, 
$13,000. 

Stamford  Township,  Ont. 

The  masonry  contract  in  connection 
with  the  erection  of  a  public  school  in 
Section  No.  5,  has  been  let  to  E.  Bur- 
gar,  Chippewa,  Ont.,  and  the  contract 
for  heating  and  plumbing  to  W'histler  &• 
Hull,  Main  Street,  Niagara  Falls.  In- 
terior fittings  will  be  purchased  by 
Trustees. 

Teeswater,  Ont. 

The  Town  Council  have  let  the  gen- 
eral contract  for  alterations  and  addi- 
tions to  the  Town  Hall  to  Campbell  & 
Donaldson,  Teeswater.  Frame  and  brick 
construction.    Approximate  cost,  $4,000. 

Tilbury,  Ont. 

The  Town  Council  have  let  the  gen- 
eral contract  for  the  erection  of  a  fire 
hall  to  John  McGee,  11  Paterson  Ave- 
nue.   Approximate  cost,  $5,000. 

Tilbury  Township,  Ont. 

The  contract  for  alterations  to  the 
school  in  Section  No.  2  has  been  award- 
ed to  George  Cameron,  \'alette,  Ont.  Es- 
timated cost,  $3,500. 

Toronto,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  Polish  Catholic 
Church  to  be  erected  on  Gillespie  Street: 
masonry,  M.  Manley,  1058  College  St.; 
carpentry,  J.  Simon,  239  \  ictoria  Street; 
steel  work.  Dominion  Bridge  Company, 
\ictoria    Street.      Roofing,  plastering. 
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heating,  painting,  plumbing  and  electrical 
contracts  not  let. 

The  general  contract  for  the  erection 
of  a  hall  on  Malvern  Avenue  for  St. 
John  Roman  Catholic  Church  has  been 
let  to  G.  Fensom,  85  Gledhill  Avenue. 
Brick  construction.    Estimated  cost,  $(>,- 

01)0. 

Tile  general  contract  for  the  erection 
of  a  mission  house  for  tiie  Sisters  of 
St.  John,  28  Major  Street,  has  been  let 
to  _  S.  R.  Hughes,  81  Portland  Street. 
Brick  construction,  shingle  roof.  Esti- 
mated cost,  $7,500. 


Business  Buildings  and  Indus- 
trial Plants 

Ayer's  ClifT,  Que. 

The  erection  or  purchase  of  a  store  to 
replace  that  recently  destroyed  by  fire 
is  being  considered  by  A.  G.  Gough. 

Brighton,  Ont. 

Plans  are  being  prepared  for  an  addi- 
tion to  the  foundry  of  the  D.  J.  Barber 
Foundry  Company,  Limited.  Director, 
L.  D.  Ross,  Brighton. 

Cranbrook,  B.C. 

Tenders  on  the  construction  of  barns, 
etc.,  for  the  Kootenay  Industrial  School, 
Cranbrook,  will  be  received  until  noon, 
June  17th,  by  Duncan  C.  Scott,  Depart- 
ment of  Indian  Affairs,  Ottawa.  Plans 
and  specifications  at  Post  Offices,  Cran- 
brook, Fernie  and  Nelson,  at  office  of 
the  Indian  Agent,  Steele,  B.C.,  and  at 
Industrial  School,  Cranbrook. 

Goderich,  Ont. 

The  North  American  Chemical  Com- 
pany contemplate  an  addition  to  their 
factory  on  Maitland  Road.  Plans  not 
yet  prepared. 

Howard  Township,  Ont. 

Frank  Hiller,  Concession  3,  Ridge- 
town,  contemplates  rebuilding  his  barns, 
which  were  recently  destroyed  by  fire. 

Killaloe  Station,  Ont. 

The  harness  store  of  J.  Stack  will  be 
rebuilt. 

Montreal,  Que. 

W  ork  has  been  started  on  the  erec- 
tion of  a  store  and  flats  on  Sanguinet 
Street  by  David  Crevier,  2524  Chateau- 
briand Street.    Estimated  cost,  $3,500. 

Petrolia,  Ont. 

The  erection  of  a  flax  mill  is  con- 
templated by  F.  A.  Gordon,  Board  of 
Trade,  Sarnia,  Ont.  Owner  will  pur- 
chase material,  machine  power  gas  plant, 
steel,  etc.    Approximate  cost,  $6,000. 

St.  John,  N.B. 

I.  W.  Clayton  is  about  to  erect  a  store 
and  tenement  house  at  Brussels  and 
Waterloo  Streets  by  day  labor,  under  the 
supervision  of  Stanley  Williams,  Prince 
William  Street.  Frame  construction, 
concrete  foundation,  felt  and  gravel  roof- 
ing.   .Approximate  cost,  $7,000. 

St.  Thomas,  Ont. 

R.  H.  cS;  J.  Dowlcr,  289  Talbot  Street, 
contemplate  rebuilding  their  store  re- 
cently destroyed  by  fire. 

Toronto,  Ont. 

Tenders  will  be  received  until  May 
20th  by  H.  S.  Kaplan,  75  McDonnell 
.Avenue,  for  the  erection  of  an  addition 
to  the  store  and  apartments  at  College 
Street  and   Euclid  .Avenue,    for  Louis 


Steinburg,  537  College  Street.  Brick 
construction. 

Windsor,  Ont. 

Tenders  will  be  received  until  May 
33nd,  by  J.  C.  Pennington,  Architect,  La- 
belle  Building,  for  the  erection  of  stores 
on  (.)uellette  .Aa'CUuc  for  Soper  &  Dupis, 
59  (Juellette  Avenue.  Concrete  block 
and  brick  construction,  concrete  founda- 
tion, felt  and  gravel  roofing.  Estimated 
cost,  $5,000. 

Plans  of  a  store  and  flat  to  be  built 
on  Wyandotte  Street  for  A.  Birch,  As- 
sumption Street,  are  being  prepared  by 
J.  C.  Pennington,  Labelle  Building. 
Brick  construction,  concrete  foundation, 
composition  paper  roofing.  Approxi- 
mate cost,  $7,500.  -        ■  ' 

Woodstock,  Ont. 

The  erection  of  a  grand  stand  on  the 
Fair  Grounds  is  contemplated  by  the 
City  Council.    Clerk,  J.  Morrison. 

CONTRACTS  AWARDED 

Denfield,  Ont. 

The  general  contract  for  the  erection 
of  a  cement  silo  has  been  let  by  M.  W. 
Kerr,  Morrow  Farm,  to  Rodgers  Bros. 

Fairbank,  Ont. 

The  contract  for  the  erection  of  four 
stores  and  residences  on  Dufferin  Street 
has  been  let  by  Mrs.  Farr  to  D.  A.  Lowe, 
88  Ennerdale  Avenue.  Smaller  trades 
sub-let.    Brick  veneer  construction. 

The  masonry  contract  in  connection 
with  the  store  and  residence  being  built 
by  O.  M.  Hodson,  496  Vaughan  Road, 
has  been  let  to  G.  Huckle,  Fourth  Ave- 
nue. Carpentry,  plumbing,  heating  and 
painting  will  be  done  by  day  labor.  Es- 
timated cost,  $3,000. 

Gananoque.  Ont. 

W.  J.  Gibson,  Mill  Street,  has  let  the 
masonry  contract  for  the  erection  of  a 
barn  and  garage  on  King  Street  to  R. 
Wilson.  Balance  of  work  to  be  done  by 
day  labor. 

Hamilton,  Ont. 

In  connection  with  the  additions  to  a 
bank  at  King  and  Hughson  Streets  for 
the  Dominion  Realty  Company,  34  King 
Street  West,  Toronto,  the  contract  for 
steel  has  been  let  to  Hamilton  Bridge 
Works,  Bay  Street  N.,  Hamilton.  .A.11 
other  work  will  be  done  by  owners.  Ap- 
proximate cost,  $4,000. 

Hebron,  N.S. 

The  contract  for  the  erection  of  a  store 
for  K.  E.  Crosby  has  been  let  to  G. 
Blewsley.  South  Ohio,  N.S.  Estimated 
cost.  $3,000. 

Montreal,  Que. 

The  contract  for  ornamental  iron  work 
in  connection  with  the  erection  of  an 
hotel  on  Mansfield  Street  for  O.  Du- 
fresne,  45  St.  Elizabeth  Street,  has  been 
awarded  to  Canadian  Architectural  Iron 
Works.  Bellechasse.  Que.,  and  for  heat- 
ing and  plumbing  to  Paquette  &  Fortin, 
79  Cathedral  Street. 

The  general  contract  for  alterations 
and  additions  to  stables  for  W.  Jacobs,  29 
Ilermine  Street,  has  been  let  to  Reid, 
McGregor  &  Reid.  511  St.  Catherine  St. 
West.    .Approximate  cost.  $5,000. 

New  Westminster,  B.C. 

The  contract  for  piling  in  connection 
with  the  elevator  and  warehouse  to  be 
erected  on  Front  Street  for  Brackman- 
Ker  Milling  Company,  has  been  let  to 


W.  Greenlecs,  407  Cordova  Street,  Van- 
couver. Tenders  may  be  called  shortly 
for  superstructure.  Approximate  cost  of 
work,  $50,000. 

Quebec,  Que. 

Tlie  contract  for  roofing  in  connection 
with  the  theatre  being  erected  on  Palace 
Hill  for  the  Victoria  Theatre  Company 
has  been  let  to  J.  A.  Bernard,  31  St. 
Peter  Street,  and  for  electrical  work  to 
Jobin  &  Paquet,  72  Cote  d' Abraham  St. 

Sherbrook,  Sask. 

The  general  contract  for  the  erection 
of  a  store  and  residence  for  W.  Tren- 
holme  has  been  let  to  A.  W.  Haynes,  564 
East  Seventh  Street,  Prince  Albert. 

Springhill,  N.S. 

The  Knights  of  Pythias  have  let  a 
contract  for  the  erection  of  a  store  and 
hall  to  Springhill  Manufacturing  Com- 
pany, Springhill.    Estimated  cost,  $8,000. 

The  Canadian  Bank  of  Commerce 
have  awarded  the  general  contract  for 
the  erection  of  a  branch  bank  here  to 
the  Springhill  Manufacturing  Company, 
Springhill.  Brick  construction,  con- 
crete foundation.  Estimated  cost,  $11  - 
000. 

St.  Augustin,  Que. 

Eugene  Germain  has  let  the  general 
contract  for  the  construction  of  a  store 
and  residence  to  J.  Leclerc,  St.  Augus- 
tin.   Estimated  cost,  $4,000. 

Toronto,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  alterations  to  a  store 
on  Rose  Avenue  for  M.  J.  Martin,  care 
of  J.  M.  Cowan,  65  Adelaide  Street  E.:— 
masonry,  Arthur-  Bell,  5  Fern  Avenue; 
carpentry,  J.  Simon,  239  Victoria  Street; 
heatmg  and  plumbing,  G.  A.  Win^enny, 
care  of  J.  M.  Cowan;  --lastering,  E.  f. 
Curry,  Goody  ear  Building;  roofing,  Re"- 
gin  &  Spruce,  530  Front  ^Street  W.;  wir- 
ing, W.  E.  Sheppard,  345  Grace  Street. 
Painting  not  yet  let. 

In  connection  with  the  store  and  resi- 
dence being  built  at  380  Queen  Street 
W.,  for  W.  Bradshaw  &  Son,  Limited, 
Wellington  Street  West,  the  plumbing 
and  heating  contract  has  been  let  to  S. 
H.  Adamson,  43  Galley  Avenue,  and  the 
contract  for  sheet  metal  roofing  to  G. 
D.  Mathewson,  734  Queen  Street  West. 

D.  C.  Murray,  1441  Yonge  Street,  has 
let  the  masonry  contract  in  connection 
with  the  erection  of  a  store  and  resi- 
dence at  1437  Yonge  Street  to  Brown  & 
Love,  46  Price  Street.  Tenders  have 
been  received  for  all  other  trades.  Es- 
timated cost,  $4,000. 

Welland,  Ont. 

The  general  contract  for  the  erection 
of  two  stores  on  Main  Street  E.,  for 
Dominic  Bruno  has  been  let  to  W.  J. 
Hickey,  93  Main  Street  E.  Brick  con- 
struction, concrete  foundation,  shingle 
roofing.    .Approximate  cost,  $4,000. 


Residences 

Belleville,  Ont. 

.\rthur  Gale,  West  Bridge  Street,  con- 
templates the  erection  of  two  residences 
on  Murncy's  Hill.  Plans  will  be  com- 
pleted shortly. 

Blenheim.  Ont. 

The  erection  of  a  frame  and  brick  re- 
sidence at  an  estimated  cost  of  $3,000  is 
contemplated  by  John  Stevens. 


53 


THE   CONTRACT  RECORD 


May  19,  1915 


Bridgeburg.  Ont. 

The  erection  of  a  residence  on  High- 
land Avenue  is  l)eing  considered  by  B. 
j.  McCormick.    Estimated  cost,  $3,300. 

Caledonia,  Ont. 

'I  he  erection  of  a  residence  is  contem- 
plated by  I'".  Martindale. 

Denfield.  Ont. 

E.  Henry  is  preparing  plans  for  a 
frame  and  brick  residence  estimated  to 
cost  $:!,()0(). 

Fairbank,  Ont. 

Charles  Bansley,  519  Vaughan  Road,  is 
erecting  a  brick  residence  estimated  to 
cost  $3,500. 

Fort  William,  Ont. 

N.  Willcy  has  prepared  plans  of  a  resi- 
flence  for  John  King,  Victoria  Street. 
Work  to  be  done  by  day  labor  under 
supervision  of  the  Architect.  Frame 
construction,  concrete  founchition  Esti- 
mated cost,  $3,000 

Flesherton,  Ont. 

James  Vance,  Durham  Road,  is  pre- 
paring plans  for  a  frame  and  brick  resi- 
dence estimated  to  cost,  $3,200. 

Granville,  N.S. 

Fred  Strong,  Upper  Granvill.  contem- 
plates rebuilding  this  residence  and  barn 
at  an  approximate  cost  of  $4,000. 

Hamilton,  Ont. 

I'lans  have  been  drawn  for  a  residence 
to  1)6  erected  on  Wentwortli  Street  by 
John  McClement,  79  Leeming  Street. 
Smaller  trades  will  be  sub-let.  Brick 
construction,  concrete  foundation,  shin- 
gle roofing.    Approximate  cost,  $3,500. 

Plans  have  been  drawn  by  F.  W.  War- 
ren, Bank  of  Hamilton  Building,  for  a 
residence  to  be  erected  on  .Sherman  Ave- 
nue by  G.  W.  Ellis,  37  Sherman  Avenue 
\V.  Smaller  trades  will  be  let.  Esti- 
mated cost,  $3,000. 

Harrow,  Ont. 

Calvin  Weston  contemplates  the  con- 
struction of  a  residence  to  cost  approxi- 
mately $3,000. 

Hensall,  Ont. 

Plans  of  two  residences  are  being  pre- 
pared by  Thomas  Welsh.  Frame  and 
lirick  construction,  stone  and  concrete 
foundation.    Eastimated  cost,  $5,000. 

Dr.  Bean  is  considering  alterations  to 
his  residence. 

R.  Cudmore  is  considering  the  erec- 
tion of  a  residence.  Brick  construction, 
stone  and  concrete  foundation,  shingle 
roofing.    Estimated  cost,  $3,200. 

Kingsville,  Ont. 

The  erection  of  twelve  residences  on 
Lansdowne  Avenue  is  proposed  by  H. 
Holt  and  O.  Fox.  Work  will  be  started 
shortly  on  several  of  these.  Frame  and 
brick  construction,  shingle  roofing. 

Lambeth,  Ont. 

J.  W.  Woodhull  is  preparing  plans  of 
a  residence  estimated  to  cost  $3,000. 

Lucan,  Ont. 

Plans  of  a  residence  to  cost  about  $3,- 
500  are  being  drawn  by  John  Coursey. 
Brick  construction,  stone  and  concrete 
foundation,  shingle  roofing. 

Montreal,  Que. 

Lafiamme  &  Bedford,  3137  St.  James 
Street,  have  commenced  the  erection  of 
a  residence  on   Melrose  Street.  Brick 


construction,  felt  and  gravel  roofing. 
Estimated  cost,  $8,000. 

S.  Kauffman,  Beaubien  Street,  is  about 
to  start  work  on  the  erection  of  two 
Hats,  estimated  to  cost  $3,000. 

L.  R.  B.  Montbriant,  230  St.  Andre 
Street,  has  prepared  plans  for  five  flats 
to  be  erected  for  O.  Comtois,  188  Beau- 
dry  Street.  Brick  construction.  Ap- 
proximate cost.  $3,500. 

Work  has  been  started  on  the  erection 
of  fifteen  pairs  of  flats  on  Wilson  Ave- 
nue for  Hand  &  Pick,  609  Belmont 
/\venue.     Approximate  cost,  $00,000. 

Henri  Demers,  188  Denormanville 
Street,  is  considering  the  erection  of 
three  flats  on  De  La  Roche  Street,  at  an 
estimated  cost  of  $3,500. 

Oakville,  Ont.  a 

Tenders  have  been  received  by  W. 
Connery,  410  Manning  Chambers,  To- 
ronto, for  the  erection  of  a  residence 
here.  Cut  stone  and  pressed  brick  con- 
struction, shingle  roofing. 

Ottawa.  Ont. 

Prices  are  now  being  received  by 
Louis  Bangs,  18  Glen  Street,  on  the 
painting,  heating,  plumbing  and  electri- 
cal work  required  in  alterations  to  apart- 
ments on  Metcalfe  Street  for  Mrs.  J. 
Cameron,  122  Argyle  Street. 

W.  H.  George,  Architect,  Castle  Build- 
ing, Queen  Street,  has  prepared  plans 
for  alterations  and  additions  to  apart- 
ments on  Gladstone  Avenue  for  Alex- 
ander &  Campbell,  245  Bank  Street. 
Brick  veneer  construction,  felt  and  gra- 
vel roofing.    Estimated  cost,  $4,000. 

Prices  on  heating,  plumbing  and  elec- 
trical work  recjuired  in  the  erection  of 
three  residences  on  Somerset  Street  are 
being  received  by  R.  Cohen,  100  Sweet- 
land  Street. 

Oscar  Beaudry,  103  York  Street,  is  re- 
ceiving prices  on  the  heating,  plumbing, 
and  electrical  work  required  in  the  erec- 
tion of  a  residence  for  H.  Condon,  544 
Rideau  Street. 

John  P.  Yandon,  180  Hopewell  Ave- 
nue, has  prepared  plans  for  a  residence 
to  be  erected  at  an  estimated  cost  of  $5,- 
000.  Brick  veneer  construction,  stone 
foundation,  shingle  roofing. 

The  erection  of  a  residence  on  First 
Avenue  is  being  considered  by  Wilbert 
Beament,  23  Maple  Street.  Brick  veneer 
construction,  stone  foundation,  shingle 
roofing.    Estimated  cost,  $5,000. 

The  erection  of  a  residence  on  Sher- 
brooke  Street  is  contemplated  by  G.  Cad- 
eau,  393  Bank  Street.  lirick  veneer  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing.  Approximate  cost,  $3,- 
800. 

Outremont,  Que. 

Tenders  are  now  being  received  by  L. 
J.  Bigonesse,  Architect,  92  Notre  Dame 
Street,  on  roofing,  plastering,  lathing, 
painting,  heating,  plumbing,  and  electri- 
cal work  required  in  the  erection  of 
two  residences  on  St.  Joseph  Boulevard 
for  A.  Boyer,  1058  Berri  Street.  Esti- 
mated cost,  $4,000. 

Palmyra,  Ont. 

Plans  of  a  frame  and  brick  residence 
estimated  to  cost  $3,200  are  being  pre- 
pared by  Philip  Bieber. 

Port  Dover,  Ont. 

The  erection  of  a  residence  is  con- 
templated by  Norman   Holden,   c/o  M, 


M.  P,uck,  Main  Street.  Estimated  cost, 
$3,000. 

Quebec,  Que. 

V\'ork  has  been  started  on  the  erec- 
tion of  a  residence  on  .St.  Raphael  Street 
for  V.  B.  Guilmet,  180  St.  Therese  Street. 
Material  for  painting,  plastering,  roof- 
ing, plumbing  and  electrical  work  will 
be  purchased  by  owner.  Estimated  cost 
of  work,  $8,000. 

A.  Guilmet,  204  St.  Therese  Street,  is 
building  a  residence  on  St.  Raphael 
Street  by  day  labor,  and  is  in  the  market 
for  material  for  painting  and  plastering. 
Tenders  will  be  called  for  locally  on 
roofing,  plumbing  and  electrical  work. 
Estimated  cost,  $7,000. 

E.  A.  Tremblay,  09  St.  Nazaire  Street, 
has  commenced  the  erection  of  a  resi- 
dence estimated  to  cost  $18,000  Brick 
construction,  concrete  foundation,  metal 
and  asbestos  roofing. 

E.  Belanger,  331  Fourth  Avenue,  Lim- 
oilou,  has  started  work  on  the  erection 
of  a  residence.  Frame  and  brick  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing.    Estimated  cost,  $4,000. 

J.  Lafond,  14  St.  Lazaire  Street,  lias 
commenced  the  construction  of  a  frame 
and  brick  residence.  Estimated  cost, 
$6,000. 

Seaforth,  Ont. 

Thomas  Elder  contemplates  the  con- 
struction of  a  frame  and  brick  residence, 
estimated  to  cost  $3,000. 

Plans  of  a  residence  are  being  drawn 
by  R  Frost.  Frame  and  brick  construc- 
tion, shingle  roofing.  Approximate  cost, 
$3,000. 

Strathroy,  Ont. 

Mrs.  James  Wright,  contemplates  the 
erection  of  a  residence,  at  an  estimated 
cost  of  $3,200.  Brick  construction,  shin- 
gle roofing. 

Thamesville.  Ont. 

Plans  have  been  drawn  for  a  residence 
to  be  erected  on  Anne  Street  for  John 
Vance.  Frame  and  brick  construction, 
shingle  roofing.    Estimated  cost,  $3,000. 

Toronto,  Ont 

J.  T.  Maybee.  1980  DufYerin  Street,  has 
commenced  the  erection  of  a  pair  of  re- 
sidences, estimated  to  cost  $5,000.  Small- 
er trades  will  be  sub-let. 

Work  has  been  started  by  Weller  & 
Passmore,  Hilton  Street  and  Meigund 
Road,  on  the  erection  of  a  pair  of  resi- 
dences to  cost  $0,000.  Smaller  trades 
will  be  sub-IeL 

G.  H.  McLaughlin,  54  Hogarth  Ave- 
nue, has  commenced  the  erection  of  a  re- 
sidence at  51  Jackman  Street.  Brick 
construction,  shingle  roofing.  Estimat- 
ed cost,  $4,000.  Smaller  trades  will  be 
sub-let. 

Tenders  on  the  erection  of  ten  brick 
residences  will  be  received  by  N.  Caplan. 
237  Augusta  .-Vvenue.  Phone  College 
6820. 

Work  has  been  started  by  C.  McKay, 
Roselawn  Avenue,  on  the  erection  of  a 
pair  of  residences  on  Appleton  Avenue. 
Brick  construction,  shingle  roofing. 
Phone  Hillcrest  1689. 

Work  has  been  started  on  the  con- 
struction of  two  pairs  of  residences  at 
6  to  12  Turness  Street  by  F.  C.  Lankin, 
265  Futon  Avenue.  Brick  construction, 
shin.gle,  felt  and  gravel  roofing.  Esti- 
mated cost,  $6,000. 

Plans  have  been  prepared  for  two  re- 
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sidences  to  be  erected  on  Indian  Road 
by  J.  M.  Heale,  61  Oakmount  Road. 
Tenders  have  been  received  for  all  trades 
required.    Approximate  cost,  $5,000. 

Roberts  Bros.,  241  Dovercourt  Raad, 
are  erecting  apartments  at  243  Dover- 
court  Road.  The  smaller  trades  will  be 
sub-let.    Estimated  cost,  $9,000. 

W.  H.  Maton,  1723  Dovercourt  Road, 
has  commenced  the  erection  of  a  resi- 
dence at  933  Dovercourt  Road.  The 
smaller  trades. will  be  sub-let.  Brick 
construction,  stone  foundation.  Esti- 
mated cost,  $3,5090. 

Work  has  been  started  on  the  erec- 
tion of  a  pair  of  residences  on  Metita 
Street  by  J.  W.  Grantton,  486  Clinton 
Street.  Brick  construction,  shingle  roof- 
ing.   Approximate  cost,  $6,000. 

J.  Thorn,  221  Woodbine  Avenue,  has 
started  work  on  the  erection  of  a  pair 
o^  residences  on  Bellefair  Avenue.  The 
smaller  trades  will  be  sub-let.  Approxi- 
mate cost,  $4,000. 

Wabash,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  brick  residence  by  A.  E.  Nor- 
ton.   Estimated  cost,  $3,500. 

Wallaceburg,  Ont. 

J.  L.  Wilson  &  Son,  7  Market  Build- 
ing, Chatham,  are  preparing  plans  of  a 
residence  for  H.  J.  McDougall.  Brick 
veneer  construction,  concrete  founda- 
tion, shingle  roofing.  Approximate  cost, 
$4,000. 

Weston,  Ont. 

Baske'rville  Building  Company,  Mount 
Dennis,  have  started  work  on  the  erec- 
tion of  a  residence  on  Holley  Avenue, 
estimated  to  cost  $4,500.  Brick  con- 
struction, concrete  foundation,  shingle 
rooting. 

Winnipeg,  Man. 

The  erection  of  a  residence  on  Gros- 
venor  Street  is  contemplated  by  L.  H. 
Hall,  87  Lipton  Street.  Approximate 
cost.  $8,000.  9 

L.  L.  Lang,  62  Roslyn  Road,  is  con- 
sidering the  erection  of  an  addition  to 
his  residence  estimated  to  cost  $3,500. 

J.  Sangster,  521  Raglan  Road,  is  con- 
templa:ting  the  construction  of  a  resi- 
dence on  Ethelbert  Street  at  an  approxi- 
mate cost  of  $5,000. 

Plans  have  been  drawu  for  a  residence 
to  be  erected  on  Ashland  Street  for  M. 
Switzer.    Estimated  cost,  $3,000. 

S.  Rackow,  615  Mclntyre  Block,  has 
had  plans  prepared  for  two  residences 
to  be  built  on  Garfield  Street  at  an  ap- 
proximate cost  of  $18,000. 

J.  W.  Parker,  473  Biresford  Avenue, 
has  had  plans  prepared  for  a  residence 
to  be  erected  on  Rathgar  Street.  Esti- 
mated cost,  $3,000. 

Wolfville,  N.S. 

Work  will  shortly  be  started  on  the 
erection  of  a  residence  for  Mrs.  R.  D.  G. 
Harris.    Estimated  cost,  $3,000. 

CONTRACTS  AWARDED 

Carlisle,  Ont. 

[■'..  I'reed  has  let  the  contract  for  the 
erection  of  a  residence  to  Henry  Slater, 
Watcrdown.  Material  will  be  purchased 
by  owner.    Estimated  cost,  .$3,000. 

Chatham.  Ont. 

The  following  contracts  have  been  let 
in  connection  with  three  residences  being 
built  by  John  W.  Spreque,  Willowmac 


Avenue: — masonry  and  plastering,  Frank 
Milburn,  79  Fielden  Avenue;  painting, 
John  Crown,  27  Grey  Street;  plumbing, 
C.  R.  Bowes,  Lecroix  Slip;  electrical 
work,  Chatham  Gas  Company,  307  King 
Street. 

T.  Marshall,  234-248  St.  John  Street, 
Detroit,  has  let  the  contract  for  the  con- 
struction of  five  brick  dwellings  on 
Elizabeth  and  Forest  Streets  to  E.  Prud- 
homme,  48  Gray  Street,  Chatham.  Ap- 
proximate cost,  $1,500  each. 

In  connection  with  the  erection  of 
three  residences  on  Elizabeth  Street  for 
Thos.  Marshall,  248  John-.  Street,  Detroit, 
Mich.,  the  following  contracts  have  been 
let: — general  contract,  masonry  and  car- 
pentry, E.  Prudhomme,  Lorne  Avenue; 
plastering,  A.  C.  Morgan,  20  Cornhill 
Street;  painting,  A.  Burtch,  113  Releigh 
Street;  plumbing,  R.  Mitchell,  185  King 
Street,  and  electrical  work,  Chatham 
Gas  Company,  307  King  Strete. 

Charlottetown,  P.E.I. 

The  general  contract  for  an  addition 
to  the  residence  of  C.  L.  McKay  has 
been  let  to  Gaudet,  Morrison  &  Young, 
Morell  House,  and  the  heating  and 
plumbing    contracts    to    B.    Stewart  & 

Hamilton,  Ont. 

F.  S.  Cooper.  15  Fairholt  Road  West, 
has  let  the  general  contract,  masonry 
and  carpentry,  steel  and  rooting  con- 
tracts for  the  erection  of  a  residence  on 
Fairmount  Avenue  to  Cooper  and  Smith, 
15  P'airholt  Road.  Estimated  cost,  $3,- 
500. 

Ilderton,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  has  been  let  by  James 
Paisley,  Concession  12,  London  Town- 
ship, Ilderton  P.  O.,  to  E.  Douglas,  Il- 
derton.   Approximate  cost,  $3,500. 

Kingston,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  on  Johnston  Street  for 
Martin  James,"  203  University  Avenue, 
has  been  let  to  W.  Randall,  42  Upper 
William  Street.  Brick  construction, 
concrete  foundation. 

Arnold  Squires,  c/o  Queen's  College, 
has  let  a  corttract  for  the  erection  of  a 
residence  at  Kensington  and  Edgehill 
Streets  to  W.  McCartney,  250  University 
Avenue.  Stone  and  brick  construction, 
concrete  foundation.  Estimated  cost, 
$3,900. 

Lindsay,  Ont. 

A  contract  has  been  let  to  G.  H.  Lind- 
say, Box  104,  Lindsay,  Ont.,  for  the 
erection  of  two  residences  at  an  approxi- 
mate cost  of  $7,200.  Brick  construction, 
stone  foundation,  shingle  roofing.  Archi- 
tect, H.  C.  Elliott,  1310  Lansdowne  Ave- 
nue, Toronto. 

London,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  C.  S.  Richardson  has 
been  awarded  to  Northey  &  Tulett,  825 
DufTerin  Avenue,  and  the  plumbing  con- 
tract to  Eggett  &  Company,  Clarence 
Street.    Approximate  cost,  $4,000. 

Montreal,  Que. 

Mrs.  C.  Huot,  136  Quesnel  Street,  has 
awarded  the  general  contract  for  the 
erection  of  six  flats  on  Vinet  Street  to  A. 
Campbell,  190  Selby  Street,  and  the  roof- 
ing, heating  and  plumbing  contracts  to 
E.  Millette,  239  Iberville  Street.  Esti- 
mated cost  of  work.  $7,000. 

New  Westminster,  B.C. 

A  contract  has  been  let  to  Robinson 


Bros.,  for  the  erection  of  a  residence  on 
Third  Avenue  for  Robert  Moir.  Frame 
construction. 

Niagara  Falls,  Ont. 

The  general  contract,  masonry,  carpen- 
try, roofing,  plastering  and  painting  con- 
tracts in  connection  with  the  erection  of 
a  residence  on  Bamfield  Street  for  Henrj' 
Marshall,  Quebec  Street,  have  been  let 
to  Alvin  Smith,  Southend  P.  O.,  Ont. 
Heating  and  plumbing  not  let.  Esti- 
mated cost,  $4,000. 

Orillia,  Ont. 

The  masonry  and  plastering  contracts 
in  connection  with  the  erection  of  a  re- 
sidence for  A.  T.  Reed,  R.  R.  No.  3, 
Orillia,  have  been  let  to  James  D.  Hay- 
wood, and  the  carpentry  contract  to  P. 
C.  Noy.    Approximate  cost,  $4,000. 

Ottawa,  Ont. 

The  general  contract  for  alterations  to 
residences  on  Clarence  Street  for  J. 
Courtemanche,  172  Clarence  Street,  has 
been  let  to  N.  Poirier  &  Son,  193  Cath- 
cart  Street.  Contractors  will  purchase 
a  large  quantity  of  brick. 

Outremont,  Que. 

A.  Cloutier,  810  Durocher  Street,  has 
let  the  brick  work  for  the  flats  being 
erected  at  628  Oxford  Street  to  Louis 
Drescoll,  86  Oxford  Avenue.  Other 
trades  not  let.    Estimated  cost.  $13,000. 

Quebec,  Que. 

The  general  contract  and  masonry 
contract  for  the  erection  of  a  residence 
for  P.  Paradis,  236  d'Aguillon  Street,  has 
been  let  to  Emile  Cote,  358  Richelieu 
Street.  Concrete  foundation,  brick  con- 
struction, metal  and  asbestos  roofing. 
Approximate  cost,  $10,000. 

Sarnia,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  on  Wellington  Street  for 
Dr.  G.  R.  McGregor,  Mitton  Street,  has 
been  awarded  to  A.  McColman,  120 
Mitton  Street.  Plans  have  been  pre- 
pared. Brick  construction,  brick  and 
concrete  foundat  ion.  shingle  roofing. 
Estimated  cost,  $5,000. 

Senneville,  Que. 

In  connection  with  the  residence  be- 
ing built  for  R.  R.  Macauley,  Senneville, 
the  roofing  contract  has  been  let  to  A 
Binette,  52  19th  Avenue,  Lachine,  and 
the  plumbing  contract  to  T.  L.  Bain,  31 
Westminster  Avenue,  Montreal. 

Thorold,  Ont. 

Richard  Warner  has  let  a  contract  for 
the  construction  of  a  residence  on  Carle- 
ton  Street  to  Burley  &  Allan.  Frame 
construction.     Estimated   cost.  .$3,000. 

Toronto,  Ont. 

The  contract  for  the  erection  of  a  re- 
sidence at  2132  Queen  Street  E.  has  been 
let  by  Dr.  W.  F.  Clarke,  2134  Queen 
Street  E.,  to  John  Pay  &  Company,  at 
$4,250.  Brick  construction,  shingle  roof- 
ing. 

In  connection  with  the  residence  be- 
ing erected  at  431  Indian  Road  for  W. 
Grogan,  57  Hewitt  Avenue,  the  masonry 
contract  has  been  let  to  F.  &  A.  E.  Ham, 
83  Salem  Avenue,  the  plumbing  contract 
to  C.  J.  Corner,  43  Conduit  Street,  the 
heating  contract  to  R.  Stevenson,  172 
Western  Avenue,  the  plastering  to  James 
Lennox,  501  Roxton  Road,  and  the  paint- 
ing to  G.  Latimer,  30  Grove  Avenue. 
Carpentry  to  be  done  by  owner. 

The  masonry  contract  in  connection 
(Continued  on  page  55) 


NOTICE 


Ideal  Municipal  Incinerator 


Just  completed  tliis  month  at  I'.ciliii,  Ont. 
Capacity,  25  tons.  This  is  the  most  up-to-date 
plant  of  its  size  in  North  America.  See  this 
plant  in  actual  operation  before  deciding  on  any 
other  make,  and  you  will  gladly  recommend  the 
Ideal  Incinerator  to  your  community. 

Write  for  full  particulars. 

Ideal   Incinerator  &  Contracting  Company,  Ltd., 
.\()    2  Manning  Arcade  Annex, 

Toronto,  Ont. 


CORPORATION  OF  THE  CITY 
OF  WESTMOUNT 


Tenders  will  be  received  for  the  paving  of 
(irosvenor  Avenue,  Belmont  Avenue,  and  Clarke 
Avenue. 

Plans  and  specifications  may  be  obtained  at 
the  office  of  the  City  Engineer  upon  deposit  of 
ijiS.*!!!  whii-li  deposit  will  be  returned  upon  re- 
ceiviiiK  liiTia  lide  tender  and  return  of  plans  and 
speciluatiiiiis. 

Tendei  s  must  be  sent  to  the  Secrelary-Ti  r-.is 
urer  sealt-d  an<I  jdainly  marked  "Tt  inin  s  tin 
Paving,"  iii>t  later  than  12  noon,  May  22nd.  1915. 

The  Council  does  not  bind  itself  to  accejit  the 
lowest  or  any  tender. 

P.   E.  JARMAN. 
20  (.'ity  Engineer. 


Tenders  Wanted 


Sealeil  tenders  addressed  to  the  undersigned 
and  endorsed  on  the  envelope  ''Tender  for  Ryer- 
son  School,  Parry  Island,  Ont.."  will  be  received 
up  to  noon  of  the  8th  day  of  June  next. 

Plans  and  siPt-ri  Ik  at  ions  may  be  seen  at  the 
Post  Offices  at  I  ■illiiif;vvood  and  Owen  .Sound, 
the  oflfice  of  Akx.uidei  Logan,  Esq.,  Indian  Su- 
perintendent, I'airy  .Sound,  Ont.,  and  on  applica- 
tion to  the  Department,  (Jttawa. 

Each  tender  inii>.t  be  accompanied  by  an  ac- 
'III  ,1  (  liartered  bank,  for  ten  per 
i.nnt  of  tlie  tender,  payable  to  the 
II' In  signed,  which  amoimt  will  be 
I'listjn  or  persons  tendering  de- 
ini"  a  contract  when  called  upon 
com])lete  the  work  contracted 


cepted  cIic'iiK 
cent,  of  till  a 
order  of   il  ' 
forfeited   ii    il"  i" 
cline  to  mi'  i  inn 
to  do  so,  "1  fail  t« 
for. 

The  building  to  be  fully  completed  and  ready 
for  occupation  by  the  lirst  day  of  September, 
1!)15. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

The  uirauthorized  insertion  of  this  advertise- 
ment in  any  newspaper  will  not  be  paid  for. 

DUNCAN  C.  SCOTT, 
Deputy  Superintendent  General 
of  Indian  AfTairs. 
Department  of  Indian  Affairs, 

—79562.  Ottawa,  May  ."^rd,  lOl.'i.  I'H 


Tenders  Wanted 


.Sealed  tenders,  marked  "Tender  for  Public 
School  Uuilding,"  will  be  received  up  to  Satur- 
day, May  29th,  by  the  Secretary  of  the  lioard 
of  Education,  Oshawa,  in  wdiole  or  part,  for  the 
different  trades  required  in  the  erection  and  com- 
idetion  of  an  eight-roomed  Public  School  Build- 
ing. 

Plans,  specifications  and  all  particulars  can  be 
had  from  D.  Tod,  Esc;.,  Chairman  of  tlie  Board 
of  Education,  Oshawa;  also  at  the  office  of  the 
.'\rchitects.     No  tender  necessarily  accepted. 

P.  PUNSHON,  ' 

Secretary  I59ard  of  Education, 

Oshawa,  Ont. 

El.I.iS  &  ELLIS,  ■ 
Architects, 

Manning  Chambers, 
20-21  Toronto,  Ont. 


Tenders  for  Auxiliary 
Pumping  Unit 


Sealed  tenders,  endorsed  "Tender  for  Pumping 
Unit,"  addressed  to  S.  R.  Armstrong,  Esq-,  Secre- 
tary, Peterborough  Utilities  Commission,  Peter- 
borough, Ont.,  will  be  received  until  noon  of 
May  31st,  1916.  for  the  construction  and  installa- 
tion ill  idace  of  a  complete  Pumping  Unit. 

Tenders  must  be  accompanied  by  a  marked 
c  lu'ine  a^  ii  'iuiji  'l  by  Spci  ilic  ation. 

Siiecihi  .iti'iiis  may  \h-  "htaiiK'l  from  the  Secre- 
tary;  adiln-ss  as  above. 

\VM.  KENNEDY,  Jr., 
Engineer, 

i;)-20  :{f!4  University  Street,  Montreal. 


School  Tenders 


Department  of  the  Naval  Service 

Tender  for  30  Ton  Steam 
Wharf  Crane  Halifax 
Dockyard 


■Tenders  addressed  to  the  undersigned  at  <)t- 
tawa,  and  endorsed  "Tender  for  Steam  Wliai  f 
Crane,  TIalif.ix  Dockyard,"  will  be  receive. 1  up 
to  noon  "f  tlic  1st  of  July,  1915,  for  the  manu- 
facture. sii|'|  l\  .ind  erection  of  a  .30-ton  Steam 
Wharf  t  laii'  .  "I  tlie  Deriicking  Jib  Type,  for 
the   above   ni'  i'li.nied  Dockyard. 

The  teii'lii  slii.iil'l  be  accompanied  by  an  ac- 
cepted rln'ini  HI  favor  of  the  Deputy  Minister 
of  the  .X.u.il  .-MI  vice,  on  a  chartered  Canadian 
Bank,  for  ^l.tum.  which  cheque  will  be  forfeited 
should  the  successful  tenderer  decline  to  enter 
into  the  contract  as  agreed,  or  fail  to  complete 
the  work  in  accordance  with  the  conditions  of  the 
contract  and  specification. 

Representative*  of  firms  desirous  of  tendering 
are  to  state  in  making  application  for  specifica- 
tion, the  name  of  the  firm  manufacturing  and 
erecting  the  crane  observing  that  sub-Jetting 
any  portion  of  the  contract  is  inadmissable. 

The  specification  and  conditions  of  contract 
may  be  seen  at  the  office  of  The  Consulting  Naval 
Engineer.  Ottawa. 

X,  -ii'l'is  copying  this  advertisement 'with- 
out  auili'niiv  will  not  be  paid  for  same. 

Tlie  Uej.aitment  does  not  bind  itself  to  accept 
the  losvest  or  any  tender. 

G:  J.  DESBARATS, 
Deputy  Minister  of  the   Naval  .Service. 
Dejiartment  of  the  Naval  Service. 
-7949!).  Ottawa,  .\pril  :!0th,  1915.  20-22 


Tenders  will  be  received  ifl  the  office  of  W. 
(irayson- Brown,  Architect,  2fl4  Clyde  Block, 
Hamilton,  Ontario,  until  June  1st,  1918,  for  the 
erection  of  a  public  schrjol  and  alterations  and  ad- 
ditions to  high  school  at  Whitby,  (Jntario. 

Plans  and  specifications  may  be  had  at  the 
above  office.  20 


COUNTY  OF  HALDIMAND 
Good  Roads  Committee 


Tenders  will  be  received  for  the  construction 
of     at     least     ten     reinforced  concrete  highway 
bridges  varying  in  span  from  6  ft.  to  .'»2  ft.,  on 
or  before  the  14th  of  June,  1915.    Plans  and  speci- 
fications may  be  seen  and  forms  of  tender  ob- 
tained   at    the    office    of    the    County  Engineer, 
Dunnville,    Ontario,    any    day    after    the    1st  of 
lune,  mi.'i.     Tenders  to  be  addressed  to 
Mr.  BAIN,  Chairman, 
Good  Roads  Committee, 
21)  2.'!  R.  R.  .No.  1,  South  Cayuga,  Ont. 


CITY  OF  KINGSTON,  ONT. 

Tenders  for  Asphalt 


.Sealed  tenilers  will  be  received  by  the  under- 
signed up  to  3  o'clock  p.m.,  Monday,  May  31st. 
for  12,000  Inqierial  gallons,  more  or  less,  of 
Road  Asphalt,  for  use  in  construction  of  As- 
lihalt  Macadam  Pavement,  delivered  in  barrels 
f.o.b.  Kingston  in  car  load  lots  as  re(|uired. 

Tenderei-s  to  submit  with  their  tender  a  sam- 
|ple  of,  and  analysis  of,  the  asphalt  they  propose 
to  deliver,  duty  paid. 

Tenders  must  be  accompanied  by  a  marked 
elu-que   for  $100. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted 

R.  J.  McClelland. 

City  Engineer. 
.May  15th,  1915.  2ii 


TENDERS 


SUPPLIES 


Tenders  will  be  received  through  registered  post 
only  up  to  noon  on  Tuesday,   May   26th,  1915. 

for  the  supply  of: — 

No.  53.  Cedar  Ties  for   Lansdowne  Avenue  Ex- 
tension, Toronto  Civic  Railway. 

No.  'A.  Five-Million  Gallon  Pump,  driven  by  3- 
[ihase    Induction    Motor,   for   the  River- 
dale   Pumping  Station. 
Tenders   must   be  addressed   to  the  Chairman. 

Board   of  Control,   City   Hall,   Toronto,   and  be 

plainly  marked  on  the  outside  of  envelope  as  to 

contents. 

Specifications  and  forms  of  tender  may  be  ob- 
tained at  the  Works  Department,  City  HalL 

Tenderers  must  comply  strictly  with  conditions 
of  City  By-law  as  to  deposits  and  sureties  as  set 
out  in  specifications  and  forms  of  tender.  The 
lowest  or  any  tender  not  necessarily  accepted. 

T.  L.  CHURCH,  Mayor, 

Chairman.  Board  of  Control. 
Toronto,  May  lllh,  1915.  20 


May  19,  1915 


Road  Machinery 


Large  U.  S.  firm  making  a  special  line  of  road 
drags  desires  to  secure  sales  representatives  in 
both  Eastern  and  Western  Canada  who  liave  good 
connections  with  municipalities  and  public  con- 
tractors. Apply,  Box  201,  Contract  Record  & 
Enfjineering   Review,   Toronto.  19-21 


TOWN  OF  WALLACEBURG 

PROVINCE  OF  ONTARIO 

Tenders  for  Water 
Works  and  Sewers 

Sealed  tenders  will  be  received  by  the  Town 
Clerk  until  8  p.m.  on  Tuesday,  June  1st,  1915, 
for  the  following  works : — 

Contract  "A-1" — Laying  Water  Mains. 
Contract  "A-2" — Laying  Sewers. 
Contract  "O" — Laying   Sewer   Force  Mains. 
Contract  "P" — Constructing     Sewage  Pumping 
Stations. 

Contract  "T" — Constructing     Electric  Transmis- 
sion Line. 

Plans  and  specifications  may  be  seen  at  the 
Engineer's  Office,  Mail  Building,  Toronto,  or  at 
the  Resident  Engineer's  Office,  Wallaceburg,  on 
and  after  May  15th. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

T.  B.   DUNDAS,  Esq., 

Mayor, 

H.  E.  JOHNSON,  Esq., 

Town  Clerk. 

CHIPMAN  &  POWER, 

Engineers, 

Toronto,   May  10th,  1915.  19-20 


The  Quebec  Streams  Commission 

Proposed  Storage  Dam  on 
the  St.  Maurice  River 


Notice  to  Contractors 


Sealed  tenders,  addressed  to  the  undersigned 
and  marked  "Tender  for  Storage  Dam  at  La 
I-outre  on  the  St.  Maurice  River,"  will  be  receiv- 
ed at  the  office  of  The  Ouebec  Streams  Commis- 
sion. Room  264,  Parliament  Building,  Qviebec, 
until  twelve  o'clock  on  Tuesday,  the  15th  of  June 
next.  (1915). 

Plans,  and  specifications  can  be  seen  on  or 
after  this  date  at  the  said  office,  or  at  the  Que- 
bec Streams  Commission's  office.  Room  803,  Mc- 
Ciill  Building,  Montreal. 

Parties  tendering  will  be  required  to  accept  the 
fair  wage  schedule  prepared  or  to  be  prepared  by 
the  Department  of  Labor  of  the  Province  of  Que- 
bec, which  schedule  will  form  part  of  the  con- 
tract. 

Tenderers  are  notified  that  tenders  will  not  be 
considered  unless  made  strictly  in  accordance 
with  the  printed  forms. 

.\n  accepted  bank  cheque  for  the  sum  of  One 
Hundred  and  Fifty  Thousand  Dollars  (.?150,- 
IHHI.OO),  made  payable  to  the  order  of  the  Pro- 
vincial Treasurer,  must  accompany  each  tender, 
which  sum  will  be  forfeited  if  the  party  tender- 
ing declines  entering  into  contract  for  the  work, 
at  the  rates  stated  in  the  offer  submitted. 

The  cheque  thus  sent  in  will  be  returned  to 
the  respective  contractors  whose  tenders  are  not 
accepted. 

The  cheque  of  the  successf-ul  tenderer  will  be 
held  as  security,  or  part  security,  for  the  due 
fulfilment  of  the  contract  to  be  entered  into. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

By  order, 

O.  LEFEBVRE. 

Chief  Engineer. 
The  Quebec  Streams  Commission, 

Montreal,  April  29th,  191.1. 

Newspapers  inserting  this  advcrtiserncnt  with- 
out authority  from  the  Commission,  will  not  be 
paid  for  it.  20 
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Concrete  Bridges 


Tenders   wanted    for  building 

One  40-ft.  concrete  arcli 
One  30-ft.   concrete  arch 
in  Township  of  Waterloo.     For  further  informa- 
tion apply  to 

BOWMAN,  &  CONNOR, 
Civil  Engineers, 
20  Berlin,  Ont. 


Sealed  tenders  plainly  marked  as  to  contents 
will  be  received  by  the  undersigned  up  to  noon 
of  Monday,  June  7th,  1915,  for  the  construction 
of  a  reinforced  concrete  beam  bridge  on  Lansing 
Sideroad,  first  bridge,  about  one  mile  west  of 
Yonge  Street,  in  the  Township  of  York. 

Plans  and  specifications  and  all  necessary  in- 
formation may  be  seen  at  the  office  of  the  under- 
signed, 57  Adelaide  Street  East,  Toronto. 

The  lowest  or  any  tender  will  not  necessarily 
be  accepted. 

FRANK  BARBER, 

Township  Engineer. 
Toronto,  May  18,  1915.  20 


Board  of  Education 


Sealed  tenders,  whole  or  separate,  addressed 
to  the  Secretary-Treasurer  of  the  Board,  will  be 
rceived  rnitil 

Friday,  May  28th,  1915 

for 

Jesse  Ketchum  School  (New 
Building) 

Niagara  St.  School— Terrazzo 

Flooring 
Frankland  School— Electrical 
Work 

Manning  Avenue  School — Col- 
lapsible Gates 
Sundry  Schools— Cabinet  Work 
Sundry  Schools  —  Plumbing 

Sundry  Schools— Local  Tele- 
phones 

Specifications  may  be  seen  and  all  informa- 
tion obtained  at  the  office  of  the  Superintendent 
of  Buildings,  City  Hall,  Toronto.  Each  tender 
must  be  accompanied  with  an  accepted  bank 
cheque  for  five  per  cent,  of  the  amount  of  ten- 
der or  its  equivalent  in  cash,  applying  to  said 
tender  only.  Sureties  for  all  tenders  exceeding 
Four  Thousand  Dollars  must  be  furnished  by 
Surety  Companies.  Tenders  must  be  in  the 
hands  of  the  Secretary-Treasurer  at  his  office  in 
the  City  Hall  not  later  than  4  o'clock  on  the  day 
named,  after  which  no  tender  will  be  received. 
The  lowest  or  any  tender  will  not  necessarily  lie 
accepted. 

MILES  YOKES. 

Chairman   of  Connnittec. 

W.  C.  WILKINSON, 
20  Secretary-Treasiu-er. 


FOR  SALE 


Concrete  Mixer.  12  ft.  cap.  "The  Standard  Low 
Charging  on  truck,  with  high-grade  gasoline  en- 
gine, complete.  New  ;  never  been  used.  In  stock 
at  Montreal.  Extra  low  price.  Write  for  par- 
ticulars. The  Standard  Scale  &  Supply  Com- 
panv.   1."!4."-47   Wabash  .Xvc..  Chicago,  U.S.A. 
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Tenders  Wanted 


Sealed  tenders  addressed  to  W.  C.  Living- 
ston, Esq.,  Brantford,  Ont.,  and  marked  "Ten- 
der" will  be  received  up  to  six  p.m.,  Wednesday, 
June  9th,  for  the  erection  of  four-storey  Depart- 
mental  Store   at    Brantford,  Ont. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  Arcliitects,  the  office  of  Contract 
Record,  Toronto,  or  the  office  of  the  Proprietor, 
on  and  after  May  24,  1915. 

Each  tender  must  be  accompanied  by  marked 
cheque  for  0  per  cent,  of  contract  price  made 
payable  to  Proprietor. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

ANGUS  &  ANGUS, 

Registered  Architects, 
20  North  Bay. 


Residences 

(Continued  from  page  53) 

with  the  residence  being  built  on  Hut- 
chinson Street  by  W.  C.  McQuillan,  110 
Simpson  Avenue,  has  been  awarded  to  J. 
Howard.  Brick  construction,  shingle 
roofing.     Approximate  cost,  .$3,200. 

Westmount,  Que. 

The  general  contract  for  the  erection 
of  a  residence  on  Montrose  Avenue  for 
Walter  Dorken,  Argyle  Avenue,  has  been 
let  to  Hand  &  Pick,  609  Belmont  Ave- 
nue. Concrete  foundation,  brick  con- 
struction, green  slate  roofing.  Approxi- 
mate cost,  $18,000. 

Power  Plants,  Electricity  and 
Telephones 

Blenheim,  Ont. 

A  by-aw  has  been  carried  providing  for 
the  installation  of  a  Hydro-Electric  light- 
ing system  at  an  estimated  cost  of  $14,- 
000.     Town   Clerk,   P.   S.  Shillington. 

Graytown,  Sask. 

B.  Brouillet,  Graytown,  Secretary  to 
West  Graytown  Rural  Telephone  Com- 
pany, Limited,  will  receive  tenders  until 
May  ;32nd  for  (a)  supply  of  material  and 
construction  complete,  and  (b)  labor 
only  for  the  installation  of  a  telephone 
system.  Specifications  at  office  of  De- 
partment of  Telephones,  Parliament 
Buildings,  Regina. 

Toronto,  Ont. 

The  Miller  Manufacturing  Companj^ 
will  shortly  be  in  the  market  ^or  elec- 
tric fixtures  for  their  warehouse  at  44 
York  Street. 

Wawota,  Ont. 

The  Wawota  Rural  Telephone  Com- 
pany are  about  to  issue  debentures  to 
the  amount  of  $7, .300  for  the  construction 
of  a  telephone  system.  Secretary-Treas- 
urer, J.  Birnie,  Wawota. 

Winnipeg,  Man. 

The  Board  of  Control  will  receive  ten- 
ders until  June  5th  for  the  supply  and 
installation  of  one  1.50  kw.  motor  gener- 
ator exciter  set  at  the  Generating  Sta- 
tion at  Point  du  Bois.  Specification  at 
office  of  Engineer,  J.  J.  Glassco.  r>4  King- 
Street. 


Fires 

Chicoutimi,  Que. 

h'ire  has  tlestroyed  a  store  and  resi- 
dences belonging  to  Louis  Boiley.  J.  Du- 
perre  and  A.  Bilodeau,  with  an  approxi- 
mate loss  of  $1!).000.  Owners  will  rebuild. 


Tenders  for 
Bridge  Construction 
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Three  Rivers,  Que. 

Stores  Ijclongiiig  to  V.  N.  Lajoie  have 
been  destroyed  by  fire  with  a  loss  of  $20,- 
000.  The  occupants  sustained  the  follow- 
ing losses: — Cyrille  &  Labcllc  Company, 
hardware,  $20,000,  and  Larne  &  Chaini-, 
dry  goods,  $15,000. 

The  Gres  Falls  Company's  sawmill 
has  been  destroyed  by  lire.  Estimated 
cd  damage,  $100,000. 

Vancouver,  B.C. 

i'ire  has  destroyed  the  Electric  Lanii- 
(hy,  J 7th  Avenue  and  Nootka  Street. 

Victoria,  B.C. 

The   residence   and  garage  A.  J. 

Woodward,  North  Quadra  Street,  have 
been  destroyed  by  fire  with  a  loss  of  ap- 
proximately $12,000,  covered  by  insur- 
ance. 

West  Templeton,  Que. 

The  residence  of  Jos.Oph  Kerr  has 
been  destroyed  by  fire  with  a  loss  of 
$5,000.     Owner  will  relniild. 

Willow  Bunch.  Sask. 

(iayne  Brothers'  store  lias  been  des- 
troyed by  lire.  Loss,  $7,000,  partially  in- 
sured. 


Miscellaneous 

Colborne,  Ont. 

The  Town  Council  contemplate  the 
purchase  o'  a  power  fire  engine.  Clerk, 
II,  .S.  Keyes. 

Deer  Lake,  Ont. 

Cordova  Mines  Company,  Limited, 
Cordova  Mines,  Out.,  contemplate  the 
purchase  of  a  compression  plant  to  re- 
I)lace  that  recently  destroyed  by  an  ex- 
plosion, with  a  loss  o'  $:!0,000.  Man- 
ager, P.  Kirkegaard. 

Edmonton,  Alta. 

Work  is  about  to  start  on  the  erection 
of  a  Roller  Coaster  in  the  Exhibition 
grounds  for  Lynn  Welcher,  c/o  J.  Stark, 
Civic  C)rficcs.  .Approximate  cost,  $1").- 
(100. 

Halifax.  N.S. 

Tenders  will  be  receivetl  until  noon. 
June  1st  by  G.  T.  Bisbarats,  Department 
of  Naval  Service,  Ottawa,  on  the  supply 
and  erection  of  a  30  h.p.  steam  wharf 
crane  of  the  "derricking  type  for  Halifax 
Dockyards.  Specifications,  etc.,  at  of- 
fice of  Consulting  Naval  Engineer,  Ot- 
tawa, Ont. 

London,  Ont. 

Luitweiler  Pump  Company,  291  Dun- 
das  Street,  contemplate  the  purchase  of 
a  plant  for  tlu'  manufacture  of  inimps. 

Niagara  Falls,  Ont. 

The  purchase  of  gravel  screening 
ecjuipment  is  being  considered  by  Stam- 
ford Sand  Company,  Southend  Post  (Of- 
fice, Ont. 

Charles  Connors,  Niagara  Falls  Gar- 
age, Park  Street,  Niagara  Falls,  Ont., 
contemplates  the  purchase  of  a  small  air 
compressor  and  receiving  tank. 

North  Lake.  P.E.I. 

Tenders  will  be  received  until  4  p.m.. 
June  4th  by  I^.  C.  Dcsrochers,  Depart- 
ment of  Public  Works,  Ottawa.  r)nt.,  for 
the  construction  of  a  boat  liarlHiI-  here. 
Plans  and  specifications  at  oftices  of  Dis- 
trict Engineer,  Charlottetown,  and  the 
Postmaster,  North  Lake.  Specifications 
at  office  of  MacLean  Daily  Reports,  Lim- 
ited, 25  Charlotte  Street,  Toronto,  Ont. 


Construction  will  include  a  large  quan- 
tity of  lumber. 

Oakville,  Ont. 

The  Oakville  Basket  &  Veneer  Com- 
pany, Limited,  are  in  the  market  for  one 
40  h.p.  engine  to  couple  direct  to  line 
shaft. 

Owen  Sound,  Ont. 

McQuay  Tanning  Company,  Limited, 
are  about  to  purchase  a  horizontal  high- 
speed steam  engine  of  about  50  h.p. 

Petrolia,  Ont. 

Alfred  Kirkpatrick  will  be  in  the  mar- 
ket shortly  for  a  supply  of  cement. 

Rodney,  Ont. 

The  Town  Council  contemplate  the 
juirchase  of  additional  fire  equipment. 
i<eeve,  H.  IS.  (iraham. 

St.  Mary's,  Ont. 

The  St.  Mary's  Wood  Specialty  Com- 
pany, Limited,  are  receiving  prices  for 
genuine  rock  elm  plank,  ms.  thick, 

in  car  lots. 

St.  Thomas,  Ont. 

The  City  Council  have  ordered  the 
construction  6  ins.  and  4  ins.  gas  mams 
on  various  streets.  Clerk,  W.  B.  Do- 
herty. 

Tilbury,  Ont. 

The  purchase  of  new  lire  equipment  is 
contemplated  by  the  Town  Council. 
Clerk,  W.  Hutton. 

Toronto,  Ont. 

The  Board  of  Control  will  receive 
tenders  until  May  2.")th  for  the  supply 
of  18,000  Hillside  Vitrified  Paving  Block 
and  one  tank  car  of  asphalt  Hux  oil. 
f^lans  at  office  of  Works  Department, 
City  Hall. 

Waterloo,  Ont. 

The  Park  Hoard  of  the  Town  ("ouncil 
are  considering  the  establishment  of  a 
svviimmnn  pool  in  the  park.  Clerk, 
Janus  C.  llaiglit. 

Windsor,  Ont. 

The  City  Council  are  considnin".;  the 
I)urchase  of  one  thousand  feel  wt  :.'i:;-in. 
cotton  rubber-lined  hose  and  couplings, 
automatic  electric  door  closers  and  a  100- 
gallon  gasoline  tank.  Chairman  of  the 
Park  Department,  T.  J.  Eansor. 

CONTRACTS  AWARDED 

Dorval,  Que. 

The  general  contract  for  the  erection 
of  a  green  house  for  R.  J.  Mercur,  20  St. 
Nicholas  Street,  Montreal,  has  been  let 
to  G.  B.  Mitchell,  Jacobs  Building.  St. 
Catherine  Street  West,  Montreal,  and  the 
contract  for  the  mill  work  to  W.  Ruther- 
ford &  Sons  Company,  Limited,  Atwater 
Avenue,  Montreal.  .Smaller  trades  not 
yet  awarded. 

Montreal,  Que. 

A  conservatory  is  being  built  for  W. 
Yuile,  89  Redpath  Street,  by  McRobert 
&  Gibeau,  10  Benoit  Street. 

Ottawa,  Ont. 

The  contract  for  the  construction  of  a 
chain  of  buckets  for  the  dredge  "Masto- 
don" has  been  let  by  the  Department  of 
Public  Works,  Ottawa,  to  Jenckes  Ma- 
chine Company,  Limited,  Sherbrooke, 
Que. 

The  Sunlight  Oil  Company  of  Canada 
have  let  the  contract  for  the  supply  of 
tanks  to  the  Campbell  Iron  &  Steel 
Works,  Carling  Avenue. 


Late  News  Items 

Brandon,  Man. 

in  connection  with  alterations  to  the 
store  here  for  F.  W.  Woolworth  Com- 
pany, Limited,  the  contract  for  steel 
work  has  been  let  to  Brandon  Machine 
&  Implement  Works,  and  the  carpentry 
contract  to  E.  Willows.  .'\pproximate 
cost  of  work,  $1.").000. 

Edmonton,  Alta.  . 

The  City  Council  have  let  the  contract 
for  paving  on  Portage  Avenue  to  Crown 
Paving  Company,  li:j;)l  82nd  Street.  Ap- 
proximate cost,  $131,000. 

Kingston,  Ont. 

1  enders  will  be  received  until  3  p.m., 
May  31st,  by  the  City  Engineer  for  the 
supply  of  12,000  Imperial  gallons  of  road 
asphalt,  delivered  in  barrels  f.o.b.  Kings- 
ton. .Sample  to  be  submitted  with  ten- 
der. 

The  general  contract  for  the  erection 
of  a  residence  at  Kingston  and  Edgehill 
Streets  for  Prof.  S.  F.  Kirkpatrick,  84 
Gore  Street,  has  been  let  to  VV.  McCart- 
ney &  Son,  Earl  Street,  at  $8,.500. 

Lockwood,  Sask. 

Tenders  will  be  received  until  noon. 
May  22nd,  by  M.  H.  Waldron,  Lock- 
wood,  for  (1)  labor  and  material  com- 
plete, and  (2)  labor  only  for  the  con- 
struction of  a  telephone  system.  Plans 
and  specifications  at  the  Department  of 
Telephones,  Parliament  Buildings,  Re- 
gina. 

Montreal,  Que. 

L.  P.  Forest,  347  St.  Joseph  Boule- 
vard, has  started  work  on  the  erection 
of  three  stores  and  apartments  on  Mel- 
rose Street.  Architect,  C.  R.  Gariepy,  2.") 
.St.  James'  Street.  Estimated  cost,  $7.- 
000. 

Oshawa,  Ont. 

Tenders  will  be  received  until  May 
29th  by  P.  Punshon.  Oshawa,  for  the 
erection  of  an  eight-roomed  school  here. 
Plans  and  specifications  at  offices  of  D. 
Tod,  Chairman  of  School  Board,  and  of 
the  .Architects,  Ellis  &  Ellis,  Manning 
Chambers,  Toronto.  Approximate  cost, 
$30,000. 

Quebec,  Que. 

In  connection  with  the  warehouse  be- 
ing erected  on  St.  Andre  Street  for  the 
Harris  Abattoir  Company,  Limited,  Que- 
bec, the  masonry  contract  has  been  let 
to  Sharp  Construction  Company,  Que- 
bec, and  the  roofing  contract  to  E.  Falar- 
deau,  Dorchester  Street.  Other  work  to 
be  done  by  general  contractor.  Approxi- 
mate cost,  $10,000. 

The  contract  for  heating,  plumbing  and 
electrical  work  in  connection  with  the 
residence  being  built  on  Cortier  Avenue 
by  N.  Couchon  has  been  let  to  P.  Para- 
dis,  d'Aguilon  Street.  Estimated  cost, 
$12,000. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  May  25th  for  two  portable 
crossovers,  right  and  left  hand,  complete 
with  15.000  feet  of  60-lb.  T  rail  for  special 
track  work.  Plans,  etc.,  at  office  of 
Works  Department,  City  Hall. 

Tyvan,  Sask. 

J.  Simpson,  Tyvan,  will  receive  ten- 
ders until  May  29th  for  (1)  labor  and 
material  complete,  and  (2)  labor  only  for 
the  construction  of  a  rural  telephone 
system  here.  Plans  and  specifications 
at  Department  of  Telephones,  Parlia- 
ment Buildings,  Regina. 


May  19,  1915 


THE    CONTRACT  RECORD 


PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto.  ] 

T^HIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

W e  make  pumps  of  all  kinds  for  any  service. 
INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office :  Room  509  Canadian  Express  Building 
Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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A  Modern  Warehouse  and  a  Modern  Roof 


llcrc  is  a  picture  of  'I'hc  l-Jarrctt  SpecillcalidP.  Roof  on  the  George 
J.  Foy,  Limited,  warehouse  in  Toronto. 

Cut  through  this  roof  at  any  ])oint  and  you  will  find  alternate  layers 
of  pitch  and  felt,  for  the  method  of  procedure  in  the  laying  of  the 
roof  is  so  carefully  defined  in  The  Barrett  Specification  that,  if  it  is 
followed,  it  is  not  possible  to  find  any  spot  in  the  roof  which  does 
not  have  its  full  quota  of  pitch  and  felt. 

This  type  of  roofing  was  selected  for  the  l)uilding  because  its  first 
cost  is  lower  than  that  of  any  other  ])erniancnt  form  of  roof  cover- 
ing and  the  cost  of  maintenance  is  absolutely  nothing. 
This  combination  of  low  first  cost  and  no  maintenance  cost  explains 
why  there  are  more  Barrett  Specification  Roofs  on  permanent  struc- 
tures than  any  other  kind. 

.\nother  important  feature  is  the  fact  that  Barrett  Specification 
Roofs  take  the  base  rate  of  fire  insurance.  In  case  of  fire  from 
within  they  form  a  continuous  air-proof  fire  blanket. 
All  first-class  structures,  such  as  city  dwellings,  office,  railroad  and 
commercial  buildings  of  all  kinds  should  have  Barrett  Specification 
Roofs  as  a  matter  of  real  protection  and  sound  economy. 

A  copy  of  The  Barrett  Specification,  with  roofing  diagrams,  free  on  request. 


Special  Note 

We  advise  incorpor- 
ating in  plans  the  full 
wording  of  The  Bar- 
rett Specification,  in 
order  to  avoid  any 
misunderstanding. 

If  any  abbreviated 
form  is  desired,  how- 
ever, the  following  is 
suggested : 

ROOFING— Shall  be 
1  Barrett  Specification 
Roof  laid  as  directed 
in  printed  Specifica- 
tion, revised  August 
15,  1911,  using  the 
materials  specified 
and  subject  to  the  in- 
spection requirement. 


THE  PATERSON  MFG.  CO.,  Limited 


Montrea 


Toronto 


Winnipeg 


Vancouver 
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Sales  Offices 
Welland  -  Ontario 

Cobalt  -  Ontario 

7  Bank  Street  Chambers 

Ottawa 
417  New  Birks  Building 
Montreal 


STANDARD  STEEL 


BeamB — Channels 
Angrles — Plates 

Aluays  in  stock    CONSTRUCTION  CO. 

Reinforcing  Bars 

'Self-Seiitering" 

Corrugated 
Sheeting 

Send  for  Stock  List 


LIMITED 
WELLAND      -  CANADA 

Manufacturers  and  Erectors 

Steel  Buildings  and  Bridges 


DUMB  WAITERS 


Roelofson  self  re- 
taining dumb  waiters 
are  fast  replacing  the 
old  styles. 


They  are  so  con- 
structed that  they 
will  hold  the  car 
stationary  at  any 
point  desired  with- 
out the  use  of 
brake  or  rope 
clamp. 

We  will  furnish 
:h-avvings  and  es- 
timates of  cost 
for  special  mach- 
ines to  be  used 
as  wall  hoists, 
freight  or  invalid 
elevators. 

Roelofson 

Elevator 
Works 
Gait,  Ont. 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling— Positively  LEAK  PROOF. 


Wrte  for  1915  Catalogue 


319  Pender  St. 


VANCOUVER,  B.C. 


Steel  Dump  Cars 

Any  Size  or  Design 

Workmanship  Guaranteed 
Prompt  Delivery  Prices  Moderate 


(Car  Dumps  Either  Side) 

Let  us  Quote  on  Your  Requirements. 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 


Water  Supply 

from 

Deep  Wells 

is  obtained  at  a  mini- 
mum cost  by  use  of  our 
deep  well  pumps. 


Write  for 
bulletin  a6 
explaining 
the  use  ot 
Cook's 
Patent 
Brass  Tub. 
Well 
Strainer 


Is 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

iMaiiufacLurer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Diiven 
DEEP  WELL  PUMPS,  Wind  mill  and  Hand  Punip.'^, 
Working  Barrels  and  Valves,  Punij)  Rods  and  Tuniji 
Rod  Joints,  Drill  Rods  and  Drill  Hod  .Toints,  nrilliiig 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


(iO 
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The 


HAMILTON  BRIDGE  WORKS  co 


HAMILTON,  CANADA 


Limited 


FOR  STEAM  RAILWAYS, 

ELECTRIC  RAILWAYS 

HIGHWAYS.  P:TC.,  ETC. 


STEEL  BRIDGES 

AND  BUILDINGS 


FOR  FACTORIES,  OFFICES,  WAREHOUSES 
POWER  STATIONS,  MILL  BUILDINGS 
OR  ANY  OTHER  PURPOSES 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL  BRIDGES  AND  BUILDINGS 


The  Glue  Book 


What  it  Contains: — 

Chapter  i — Historical  Notes 
Chapter  2  — Manufacture  of  Glue 
Chapter  3 — Testing  and  Grading 
Chapter  4 — Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter  6 — Selection  of  Glue 


Price  50  cents. 


Contract  Record 

and  Engineering  Review 
347  Adelaide  St.  West       -  Toronto 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Fig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc^  Castings  of  all  kinds,  Mooring:  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  
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Note  Convenient  High  Lift 


'I'lif  pluitogiaiih  sliows  a  contraclur's  lirowning  crane  with  sleani 
sliovcl  boom.  Note  tlie  high  lift  under  the  dipper  door  which 
cnaljles.  the  contractor  to  keep  his  iiorses  and  wagon  conveniently 
out  of  tlie  way.  This  high  lift  is  a  distinctive  feature  of  the 
.I'rowiiing  crane  and  is  an  advantage  that  is  appreciated  by  men 
experienced  in  exeasation  and  construction.    This  one  feature  of  the 

Browning  Locomotive  Crane 

allows  the  operator  to  perform  operations  possible  with  no  other 
crane — and  this  is  but  one  of  the  distinctive  Browning  features. 
I.et  us  furnish  you  free  of  charge  photographs  and  data  on  work 
-itnilar  to  yours.  Write 

The  Browning  Co. 


New  York 


Cleveland,  O. 

Sales  Offices  : 
Philadelphia  Chicago 


San  Francisco 


Standard  at  the  Exposition 

A  fairly  representative  display  of  Standard 
Wires  and  C'aiiles  and  Cable  Accessories  is  on  ex- 
hibit at  the  Panania-Pacilic  International  Exhibition 
at  San  T^Vancisco. 

If  you  are  there  we  will  lie  glad  to  welcome  you 
at  our  booth  in  the  Palace  of  Machinery  and  would 
request  that  you  give  your  name  to  the  attendants. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Hamilton,  Ont. 

Montreal,  Que.      Winnipeg,  Man.      Seattle*,  Wash. 


1^  A  ¥f   C   New  and  Relaying 

J^O  Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


The  Herringbone  Policy 

On  account  of  its  fireproof  qualities  the  use  of  Metal  Lath  should  be  greatly  extended. 
Two  things  prevent  this — cost,  and  the  possibility  of  corrosion. 

Our  Sherardized  coating  prevents  corrosion  but  increases  the  cost.  Our  cold  ja])anned 
coating  is  economical  and  generally  efficient,  but  leaves  the  steel  unprotected  at  points  where 
it  becomes  scratched.  Our  latest  Herringbone  imi^rovement,  the  use  of  copper  alloy  instead 
nf  steel,  reduces  corrosion  at  scratched  places  to  a  negligible  amount. 

This  inii)r(  i\ement,  adding  greatl}  In  the  uiannfacturing  cost   of    llcrringboue    Lath,  is 
not  being  used  as  the  oC('asi( Ml  for  any  .-KK-ance  in  prices.     l)y  reason  ol  this  generous  policy 
I  U'l-riiigbi  iiif  (  upper  Lath  beco^u■^  the  lin,-il  w  ord  in  the  metal  lath  in(lustr\-. 
AUov 


Clarence  W.  Noble 


General  Sales  Agent 


117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company  Manufacturers 


r.2 
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To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE        -  ONTARIO 

'^Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 


The  "PANAMA  LINE"  of  Road  Machinery,  Road  Graders, 

Levellers  and  Drags 

is  the  most  complete  line  of  practical  Road  Machinery  made  in  Canada 


GRADERS 
Panama  Giant  (traction)  3300  Ibi. 
Panama  Standard  16  horse)  2800  lbs. 
Panama  Boston  (2  or  4  horsel  1000  lbs. 
Panama  Jr.  Improved  (2  horse)  600  lbs. 
CAST  IRON  AND  CORRUGATED  CULVERTS 


The  TOWNSHIP  WINNER 
Road  Drag 

With  the  Anti-Skid  Rear  Truck  Attached 


SCRAPERS 

Panama  Drag  Scrapers    Panama  Wheeled  Scrapers 
DRAGS 

3-Way  Drag  No.  1  3-Way  Drag  No  2 

Township  Winner,  8  ft.        Township  Winner,  7  ft. 
Panama  No.  1        Panama  No  2  Simplex 

A  FULL  LINE  OF  CONCRETE  MACHINERY 

THEY  ARE  ALL  SAYING 
THE  SAME 
"Last  Spring  we  pur- 
chased from  the  Exeter 
Mfg.  Co.,  Limited,  one 
Panama  Jr.  Improved  Grader 
and  one  Township  Winner 
Drag  with  truck.  The  mem- 
bers of  our  Council  Board 
were  all  surprised  that  this 
grader  would  do  the  heavy 
grading  that  we  did  with  it. 
This  is  all  the  road  machin- 
ery we  have  in  our  town 
and  we  have  been  able  to 
keep  our  streets  in  excellent 
condition  with  the  use  of 
these  two  machines." 
(Signed) 
Reeve  of  Teeswater. 

If  you  want  Service,  Get  the 
PANAMA  JR.  IMPROVED. 
Don't  Get  the  "Just  as 
Good." 


Ask  for 
1915  Catalogue 
No.  25 


The  Exeter  Mfg.  Co.,  Limited,  Exeter,  Ont. 

J.  L.  Neilson,  Winnipeg,  Man.,  Western  Agents      T.  E.  Dean,  Ft.  William,  Agent  N.  Ont 


Ask  for 
1915  Catalogue 
No.  25 
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Getting  Your 

Money's  Worth 
In  Pavements 

is  not  determined  by  first  cost  but  by 
performance. 

Suppose  a  Trinidad  Lake  Asphalt 
pavement  does  cost  15  cents  a  yard  more 
than  an  oil  asphalt  pavement. 

What  of  it  ?  So  far  as  experience 
shows,  one  Trinidad  pavement  will  out- 
last three  oil  asphalt  pavements. 

Isn't  Trinidad  worth  the  difference 
in  cost  ? 


ASPHALT 


In  a  sheet  asphalt  pavement  the 
g-rading,  foundation,  stone,  sand  and 
labor  and  other  costs  are  the  same 
whether  you  use  Trinidad  asphalt  or  a 
"cheap"  substitute.  The  asphalt  only 
forms  10  per  cent  of  the  surface  mixture. 

Why  jeopaidize  the  whole  invest- 
ment by  "saving"  a  few  cents  on  the 
asphalt  ? 

The  best  in  the  long  run  is  never 
the  cheapest  in  the  first  instance.  But 
considering  the  service  obtained  per 
dollar  expended  Trinidad  pavements  are 
the  best  as  well  as  the  cheapest.  Their 
record  proves  it.     Ask  for  "Evidence". 

The  Barber  Asphalt 
Paving  ^O. 

Philadelphia,  Pa. 


Make  This 
Simple  Test 


The  Slab 


The  most  per- 
fect concrete  and 
cement  work 
contain  voids. 
Water  naturally 
penetrates  these 
and  carries  a  de- 
posit ^of  foreign 
matter  which 
lodges  in  the 
voids  and  sets  up 
a  chemical  action 
which  causes  dis- 
integ  ratio  n  . 
CERESIT  makes 
l)assage  of  water 
impossible  and 
resists  capillary 
attraction  and 
force  of  gravity. 


Send  for  a  slab  of  Ceresitized  ce- 
ment or  concrete  and  make  the  fol- 
lowing, interesting  test: 

Put  this  test  slab  into  a  tuml^ler  of 
water — keep  it  there  a  week,  a  month 
or  a  year.  Then  take  it  out  and  break 
the  slab  and  note  that  there  has  been 
absolutely  no  penetration  of  water — 
a  result  that  would  be  impossible 
without  effective  waterproofing. 

Or  we  will  send  you  the  difTerent 
materials  separately  and  you  can 
make  your  own  waterproofed  slabs. 


CERESIT 
Waterp  r  o  o  fi  n  g 
Compound  is  a 
plastic  paste  that 
readily  m  ix  e  s 
with  the  water 
used  to  temper 
cement  or  con- 
crete, thus  insur- 
ing uniform  dis- 
tribution through- 
out the  entire 
mass. 

Unlike  water- 
repellant  pow- 
ders, CERESIT 
does  not  retard 
hydration,  there- 
fore, cannot  af- 
fect structural 
strength  of  the 
mass. 


The  Test 


Highly  Instructive 

This  test  will  convince  you  of  the  unusual  merits  of 
CERESIT  for  permanently  waterproofing  all  kinds  of  cement 
and  concrete  work.  Our  own  waterproofing  specialists  co- 
operate with  you  in  every  way. 

Write  for  the  slabs. 

Ceresit  Waterproofing  Company 

983  Westminster  Bldg. 
Chicago 


Absolutely  Bone-dry. 


The  Result 
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STEAM  and  AIR  ENGINES,  HOISTING  £N» 
GINES,  STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging  Engine 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  hghting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,    Oftic«  North  |  [j^,-'      E  veDing:a,  North  210" 


The  contract  for  the  new  Half  Million  Dollar 
Civic  Library  at  Montreal  has 
been  awarded  in 


Queenston  Blue"  Limestone 


Specify  and  get  the  best  Canadian  Stone. 


The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS.  ONT. 

^!>l<>c  \ofn*f  Toronto,  Geo.  W.  Britnell,  Buildem' Exchange, 
aaies  ^genis.  Montreal.  Arthur  S.  FindUy,  10  Phillip.Pl.ce. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutacturers  under  Canadian  and  U.S.  Letters  Patent 

Toronto       '  Canada 


Cawthra  Mulock,  President 


Gordon  F.  Perrv,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  :— TORONTO 


^/t^Wif ON  PIPE 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 
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Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 
Windmills 


Water   supply    outfits   of  every 
description. 

CORRESPONDENCE  SOLICITED 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 

Frost -Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
NEW  YORK  CITY 


Do  your  part — keep  your  money  "at  home" 

Now  of  all  times  the  suggestion  of 
using  only  Canadian-made  building  ma- 
terials should  have  double  force.  ,  Keep 
the  "Metallic"  catalogues  beside  you  and 
correspond  with  us — you'll  find  we  meet 
your  every  need  promptly  and  econom- 
ically with  goods  that  are  CANADIAN 
OR  BRITISH  MADE  THROUGH 
AND  THROUGH. 

Tlie  "Metallic"  line  includes  "Eastlake"  Steel 
Shingles;  "Empire"  Corrugated  Iron;  Steel 
Siding,  Ceiling  and  Wall  Plates;  "Hayes"  Patent 
Lath;  Skylights;  Ventilators;  Galvanized  or 
Copper  Cornices ;  Fire-proof  Doors  and  Win- 
dows;  Well  Curbing;  Culverts;  Conductor  pipe 
and  Eave-troughs. 

Metallic  Roofing  Co.,  Ltd. 


Manufacturers — Toronto  &  Winnipeg 


H I 


■*>-.,•  If  !l!fui<;irii 


lilUlllJIimiMiff 


Galvanized 
Steel  Tanks 


Reservoir  Tanks 
Water  Tanks 
Dipping  Tanks 
Toat  Pans 
Oil  Storage 
Tank  and 
Measuring  Pumps 


Prices  quoted  promptly  on  heavy  gal- 
vanized steel  tanks  for  every  purpose. 

Wayne  Measuring  Systems  for  handling 
your  gasoline  and  oils  will  save  you 
money. 

Wayne  Oil  Tank  &  Pump  Co. 

Limited 

Woodstock,  Ont. 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  BKICK 

Cement — delivered  in  S  banel  lots,  .fl.SO  per  bbl. ; 
with  bags,  $2.25;  car  lots,  $1.50  on  the  track, 
with  pkgs.  $1.90. 

Lime — grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  tlian  1500  lb.  lots.  At  tlie 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17 ;  buff, 
$17  f.o.b.  the  job ;  No.  2,  $14 ;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  lirick  for  foundation  work,  .$8.50  on 
the  cars,  delivered  .$9.50;  "Tapestry"  brick, 
local,  $12  to  $20,  imported,  $20  to  $;50 ;  sand- 
lime  brick,  $7.50;  King  Edward  Siding;  $0.50 
at  the  mill;  $S.50  delivered  on  the  job.  Pav- 
ing brick.  No.  1,  $18  per  M.  f.o.b.  West  To- 
ronto; No.  2  $14;  paving  blocks.  No.  1,  $24 
per  M. ;  No.  2,  $18.  Sun-Tex  face  brick,  $16 
to  $20  per  M. ;  Denison  interlocking  hollow 
tile,  $60  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 

Crushed  stone— 2-in.,  $L05;  1-in.,  $1.10;  H-in., 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER   (BUILDING  MATERIAL) 

Toronto  prices   (wholesale)  delivered : 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$21;  18  ft.,  $23;  1-in.  HemTock  No.  1  $21; 
No.  1  Hemlock  decking  $22;  No.  2  Hem- 
lock, dimension  and  1  in.,  $19  to  $21. 

Pine — 1-in.  by  4-in.  to  6-in.,  $27;  1-in.  by  8-in., 
$29;  1-in.  by  10-in.,  $30;  1-in.  by  12-in.,  $30 
to  $32;  2-in.  by  4-in.  to  13-iii.  white  pine, 
12  ft.  to  16  ft.  long.  $26  to  $31;  7/8  by  6 
and  10-in.  pine  shelving,  $.33  to  $42;  7/8  x 
12-in.  pine  shelving,  $45;  No.  1  wliiie  pine 
flooring,  $34;  No.  1  spruce  flooring,  $27;  No. 
1  pine  decking  D  2  S,  $28;  spruce  decking, 
$27  to  $30;  No.  1  pine  V.  or  beaded  sheeting, 
.$35;  No.  2  ditto,  $32;  pine  trim  4-in.  cas- 
in,  $1.75  per  100  ft.;  5-in.  ditto,  $2;  8-in. 
pine  base,  $3.40  to  $4.50 ;  4-in.  pine,  window 
stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.40;  N.  B. 
extras  $4;  N.  B.  clears  $.3.45;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  X  12,  12  X  12,  12  X  14,  8  x  10,  8  x  12. 
10  X  14,  14  X  14,  8  X  14,  12  x  16,  14  x  16, 
16  X  16,  $32;  10  x  16,  14  x  IS,  16  x  18,  $39; 
8  X  16,  12  x  18,  18  X  18.  .$36;  16  x  18,  14  x 
20,  16  X  20,  $36.50;  8  x  18,  12  x  20,  18  x  20, 
$40 ;  10  X  20,  $37.50 ;  8  x  20,  14  x  22,  16  x  22, 
18  X  22,  20  X  22,  22  x  22,  .$45;  12  x  22,  $.39; 
10  X  22,  $.39.50  ;  8  x  22,  14  x  24,  IS  x  24, 
20  X  24,  22  x  24,  24  x  24,  12  x  24,  10  x  24, 
$45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $2.25  base;  twisted  and  de- 
formed, $2.50;  structural  sections  $2.75  to  $.3. 

Galvanized  iron — 28  gauge  $4.40. 

Cast-iron  pipe — .Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6  in.  to  12- 
in,  $33;  12-in.  up  $.32,50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets — 26  gauge  $4,25  per  s<i„  28 
gauge  $2,50  to  $3  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  proces  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft. ;  6-in.,  40c  ft. ;  8-in., 
55c  ft.;  9  in,,  70c  ft.;  12-in,,  $1  ft,;  15-in,, 
$1,40,;  IS-in.,  $1.90  ft.;  20-in,,  $2,25  ft,;  24- 
in,,  $3,25  ft.;  less  74  per  cent.,  4in  to  12-in., 
70  per  cent.,  15-in.  to  18-in,,  65  per  cent.,  20- 
in.  to  24-in. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
hags  extra;  sanded  $4. .50,  in  car  lots  at  the 
yard. 

Hydrated  lime~$9,.5d  to  $11  in  20-ton  car  lots. 

Plaster  of  Paris — Anclior,  Crown  and  Standard 
white  brands,  $1,50  per  bbl, ;  Shield  brand 
$1,25;  New  Brunswick  $2,50. 

Rope — manilla,  16c  basis,  second  grade  1.3c  basis, 
sisal  rope,  lO'/ic  basis;  African  rope  1.3c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  81c.  per  gal  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  78c.  per  gal. ;  red  lead, 
dry,  $8  per  100  lbs.;  putty  in  bulk,  bbls., 
$.3.50  per  100  lbs.;  in  100-lb.  drums,  $3.85; 
putty  in  25-lb.  tins,  .$4.00  per  100  lbs.  ;  steel 
sash  putty,  .$4.00  per  100  lbs. ;  turpentine,  in 
bbls.,  73c.  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton  ;  lump,  .$9. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  .$20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough). 
$25;  plastic,  .$8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10,50;  all  f,o,b,  Mont- 
treal. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all  f,o,b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  Stone — 2-in.,  .$1.40;  ^^  in.,  $1,65;  Vg  in., 
$1,75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f,o,b.  cars, 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs, 
in  single  case  lots  of  50  lbs,  each ;  50  per 
cent,  at  $19,25;  60  per  cent,  at  .$20,75  f.o,b, 
Montreal.  Blasting  at  .$2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.3 
grs.,  .$8.50  per  1,000;  No.  6,  15,4  grs,,  $11,25; 
No,  7,  23,1  grs,,  $14,50;  No,  8,  30,8  grs,, 
$18.50,  Batteries,  Sfd  Rack  Bar,  "Push 
Down,"  No,  2  capacity  10  shots,  15  lbs,  net 
weight,  $15.00  each;  No,  3.  20  shots,  25  lbs., 
$22.00;  No,  4,  50  shots,  45  lbs.,  .$42.00;  No. 
.5,  lOO  shots,  53  lbs.,  .$70.00.  Leading  wire, 
in  coils  of  500  ft.,  Ic.  per  ft, ;  leading  wire, 
twin  cable,  in  coils  of  250  ft,,  3c,  per  dble, 
ft, ;  connecting  wire  in  coils  or  spools,  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3.50,  double  strength 
$4.10;  6  foot,  single  .$4.04,  double  $4.64;  8- 
foot,  single  $4^8,  double  $5.18;  10-foot, 
single  .$5.12,  double  $5,72;  12-foot,  single 
$5,66.  double  .$6.26;  14-foot,  single  .$6.20. 
double  $6.,80;  16-foot,  single  .$6.74,  double 
$7..34;  18-foot,  single  $7.28,  double  $7.88; 
20-foot,  single  .$7.82,  double  .$8.42;  22-foot, 
single  $8.57,  double  $9.17;  24-foot,  single 
$9..32,  double  .$9.92;  26-foot,  single  $10.07, 
double  $10.67;  28-foot,  single  $10.82,  double 
$11.42;  ,30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2.50;  1  in. 
X  1  in.  x  %  in.,  25c.  extra;  H  in.  xK  in. 
X  %  in.  .50c.  extra.  Boiler  plates — %  in. 
thick  and  thicker.  $2.20.  Circular  plates — 
Flange  quality.  30  in.  dimensions  and  over, 
.$2.45;  luider  .30  in.  dimensions,  $.3.6,5.  Beams 
and  channels— Under  .35  lbs.  per  yd..  $3.00; 
.35  lbs.  per  yd.  and  over,  $2..85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
.$.3.60;  28  gatige,  $.3.25  per  sq.  yd.  net  cash. 
Copper  bearing  sheets — flat,  Apollo  Key- 
stone galvanized,  28  U.  S.  gauge,  .'54.85  per 
100  lbs.  :  Keystone  black,  28  U.  S.  gauge, 
$3.15  per  100  lbs. 

SEWER  PIPE 
Straight  pipe   (per  foot) — 4-in.,  25c;   6-in.,  40c; 
S  in..  5.5c;  9-in..  10c;  10-in..  80c:  12  in..  $1  ; 
24-in.,  $3.25.    Bends,  each,  75c,  $120;  $2  20, 


$2.80,  .$3.20,  .$4.00,  $1.';.  |K„ihle  collar,  75c. 
$1.20,  $2.20,  $2.80,  $3.20,  $4.0(J,  $13.  Single 
branch,  2  ft.,  $1,  $l.(jO,  $2.50,  $3.15,  $3.60, 
$4. .50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $.«,  $26.  Y.  Pipe, 
•2'A  ft.,  $2,  $3,  .$4.12,  $5.25,  $6,  $8.50,  $27.0<J. 
Syphon,  $2.25,  $3.00,  $6.60,  $8.40,  $9.6*^,  $15, 
(12-in.)  liuchan  trap  cesspools,  Qouble 
syphon,  running  trap  and  liand-hole  trap, 
$2.25,  $.3.60,  $6.0,  $8.40,  $9.60,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10.00  per  ton.  Plaster  of 
Paris — $2.35  per  bbl.  Rope — Best  Manilla, 
14^c  basis  per  pound;  British  manilla,  12J^c 
basis;  African  hemp,  12J/2C;  sisal  rope,  lO'Ac 
basis;  lath  yarn,  9J4c.  Boiled  linseed  oil — • 
in  barrels,  82^c  per  gal.  of  9  lbs.  Raw  lin 
seed  oil — in  barrels,  80c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35 ; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick. 
$52.50. 

CRUSHED  .STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
H-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — I'/i  and  2  in.,  $2.65;  M  in.  and 
1-in.,  $2.90;  J^-in.  and  dust,  $3.2(X 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $.33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  x  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16, 
16  X  16,  14  x  18,  16  X  18,  18  x  18,  20  x  20, 
$40 ;  6  x  14,  8  x  14,  12  x  18,  18  x  20,  $42 ;  6 
X  16,  6  X  18,  6  x  20,  8  X  16.  8  X  18,  8  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5J4-in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round   bars,   $2.35  per   100   lbs. ;  square 
twisted,  $2.40  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  68) 
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RAILS  BILLETS 
Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stock*  : 

Sale*  Offices  : 

SYDNEY,  N.  S. 

SYDNEY,  N.  S. 

Mills  and  General 

MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 

Offices : 

SYDNEY,  N.  S. 

WIRE  NAILS    o WIRE  PRODUCTS 


"PiUar  Brand" 

Hardwall  Plaster 

"Pillar  Brand"  hardwall  plaster  is  made  from  the  purest  Nova 
Scotia  Rock,  calcined  and  prepared  by  expert  workmen  under  experi- 
enced supervision. 

"Pillar  Brand"  plaster  is  mixed  with  the  highest  grade  goat  and  cat- 
tle hair,  thoroughly  washed  and  specially  prepared. 

We  also  make  cement  plaster,  whitewall  finish,  plaster  of  paris,  and 
land  plaster.     Shipments  by  rail  or  water. 

Write  us  for  prices. 

The  lona  Gypsum  Co.,  Limited 

Head  Office,  Sydney,  N.  S.  MillSy  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS- continued. 


(Continued  from  page  (Wi) 
SEWER  PIPE 
Sewer  Pipe— Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  0  cents;  4  in.,  11  cents;  5  in., 
10  cents;  6  in.,  IS'/i  cents;  S  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in,, 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton ;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OII.S 

Paints  and  Oils. — White  lead,  ground  in  oil,  $0.40 
per  100  lbs.  ;  boiled  linseed  oil,  in  bbls.,  09 
cents  per  gal. ;  raw  linseed  oil,  in  bbls. ;  60 
cents  per  gal.  ;  dry  red  lead,  $8.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25- 
Ib.  tins,  $3.35 ;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME,  AND  liRICK 
Cement— Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton,  sacks  extra ;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl. ; 
white  Portland  cement,  $7.50  per  bbl.  of  30 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick — Common  red  brick,  $11  f.o.b.  warehouse, 


$10.50  in  car  lots  f.o.l).  Vancouvci  ;  pressed 
red  and  buff  brick,  $35  at  warehouse,  $33  in 
car  lots;  white  enamelled  brick.  No.  1  quality 
$100  to  $120  at  wareliouse ;  tapestry  brick, 
$45  at  warehouse;  impervious  brick,  .$45  f.o.b. 
Iniildings;  lire  brick,  $35;  fire  clay,  $12  jier 
ton. 

CRUSHED    STONE,    SAND,    A,\'l)  (iRAVEl, 

Crushed  stone- 2-in.,  $1.40;  1  in,,  $1,50;  3/8-in., 
$1.50,  all  f.o.b.  scows. 

Sand — Hrick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1,40  per  yard  delivered. 

LUMBER   (BUILDING  MAIEKI.'.L) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr.)— ail  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  x  14,  $11  to  $13;  sizes  from 
IG  X  16  to  20,  8  x  20,  $13  to  $15  s<iuarcs. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  H.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round    and    square    bars)    $2,75  base; 
twisted  and  deformed,  $2,90;   stnictmal  sec- 
tions $3,25  to  $3.75. 

Galvanized  iron — 28  gauge,  $5.35  per  100  lbs. 


Corrugated  iron — 2(;  gauge,  C,  7  and  8  ft.  shee'.s 
.$4,45,  '.)  and  10  ft.  sheets,  !^4.(jt)  per  square. 
I'.lack  steel  sheets,  24  gauge,  $3.40  per  100 
lbs. 

Steel  channels  and  beams,  angles  and  platis — 
$3.25  to  $.3.75  per  100  lbs.,  depending  on 
size,  <|uantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warenousc, 
4  ill,,  I2^c.  per  ft.;  0-in.,  21c.  ft.;  8-in.,  30c. 
ft.;  loin.,  40c.  ft.;  12-in,  50c.  ft.;  15  in., 
$1.05  ft.;  IS-in.,  $1,25  ft.;  20-in„  $1,50  It.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall   plaster — $13.50  to  $15.00,  in  car  lo.s 

f  o  lj.  Vancouver,  bags  e.vtra. 
Hydrated  lime — $13  in  car  lots. 
AIca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  pe;  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 

Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 

Vancouver. 

Rope — Manilla,  full  coil,  16c.  basis;  2nd  grade, 
li'/ic.  basis;  sisal  rope,  12%c.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50  to  $2.75. 
White  lead— ground  in  oil,  $10.50  to  $11  per  100 

lbs. 

Boiled  linseed  oil— in  bbls.,  $1.02  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls,,  $1.00  per  gal. ;  red  lead, 
dry,  $10  to  $11  per  100  lbs.  ;  putty  in  bulk, 
bbls.  3c. ;  putty  in  25-Ib.  tins,  4c. ;  turpentine 
in  bbls.,  90c. 


Canadian  Made  Roofings  for  Canadian  Buildings 

We  maiiiifacturc  in   Canada  roofings  of  all  sorts.    We  make  roofing  for  factories — ready 
roofing    or    built-ni)    roofing,    also    asphalt  shingles. 

NEPDNSET  Paroid  Roofing 

is  one  <if  the  best  known  of  our  brands.    It  is,  however,  only  one  of  a  large  line. 

We  also  make  NEPONSET  Wall  Btjard,  the  most  practical  substitute  for  laths  and  plaster 
that  has  ever  been  put  on  the  market.  It  is  made  in  several  finishes  and  its  surfaces  have 
been  waterproofed,  so  that  it  is  all  ready  to  ajiply  and  needs  no  further  decoration. 


 COUPON  

Bird  &  Son, 

Department  R, 

Hamilton,  Ont. 

Please  send  us  the  following  infonnation  in  regard 
to  your  roofing  and  wall  board: 


NEpIseT 

'  PRODUCTS 


Bird  &  Son,  Hamilton,  Ont. 

Established  1795 


Name  

Address 


Warehouses — Montreal,  St.  John,  Winnipeg 

C  algary,  lulnn niton,  \'anc( uiver. 
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Burlington  Steel  Co. 


(Formerly  Canada  Steel  Co.,  Ltd.) 

Hamilton,  Canada 


Limited 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

3  4  ,  7/8    and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 

Plain  and  Galvanized 

Prompt  Shipment  from  Stock 


"BEATTY  HOISTS" 

Dredging  and  Excavating  Machinery 
Material  Handling  Equipment 

On  work  where  exacting"  and  uninterrupted 
service  is  of  vital  importance,  the  Con- 
tractor who  knows,  uses  BEATTY  Hoists 
because  of  their  proven  RELIABILITY. 

Bring  your  excavating",  dredging  and  ma- 
terial handling"  problems  to  us. 

Send  for  Catalog  TODA  Y. 

M.  Beatty  &  Sons 

Main  Office  &  Works:  Limited 

Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Simcoe  Street 


II.  K.  PLANT  1790  St.  Jame's  Street.  Montreal, Que. 

KOirr.  IIA:\in/ri)X  &  CO   Vancouver,  U.C. 


AOKNTS:— 


K.  LEONARD  &  SONS   St.  .lolin,  N.H. 

KELLV-FOWKLL,  LTD.,  McAithm  Hldk.,  Winniper.  Man 
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Jambs  Thomson,  Preiident. 


J.  G.  Allan,  Vice-Pr«iiid«nt. 


Jamks  a.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO, 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  6o  inches  diameter 

for  Water,  Gas,  Culvert  and  Sewer 


HAMILTON.  ONT. 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "Keith''   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.       Write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO.,  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


INDUSTRIAL  LOCOMOTIVES 


The  designs  of  our  small  locomotives 
are  the  result  of  wide  experience. 

All  details  are  accurately  finished  to 
standard  gauges  and  are  absolutely  inter- 
changeable on  all  locomotives  of  the 
same  class  and  size. 

This  cuts  out  long  delays  when  parts 
wear  out,  as  parts  liable  to  wear  can  be 
kept  on  hand  or  shipped  promptly  from 
our  works. 

MONTREAL  LOCOMOTIVE  WORKS,  LIMITED 

DOMINION  EXPRESS  BUILDING,  MONTREAL.  CANADA 


 LAfHioARO  

makes  houses  warm  in  winter,  cool  in  summer,  dry  and  comfortable  always.  Made  of  heavy  Asphalt- 
Mastic,  surfaced  on  one  side  with  tough  sulphite  fibre  board,  and  re-inforced  on  either  side  with  No.  1 
kiln-dried  lath  uniformly  spaced.  Comes  in  sheets  4  feet  square,  ready  to  be  applied  direct  to  studding 
or  ceiling  joists  in  less  than  half  the  time  of  lathing  and  plastering.    Gives  handsome  panel  effects. 


Write  f*r  samples  and  Bishopric  Products  Booklets  to 


The  Bishopric  Wall  Board  Co.,  Limited,  538  Rankest,  Ottawa,  Canada 


May  19,  1015 


rilE    CONTRACT  RECORD 


71 


RIVETED  TANKS 

RIVETED  PIPES 

PONTOONS 

and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  L  imited 
TORONTO 


"As  Strong  as  the  Pipe" 

Interlock  Welded  Necks 

Will  eliminate  two-thirds  of  your  joint  trouble. 
How?  By  eliminating  two-thirds  of  your  joints 
with  their  bolts,  gaskets  and  liability  to  leak. 
An  Interlock  Neck  is  much  lighter  than  a  cast 
iron  or  steel  fitting,  although  *'as  strong  as  the 
pipe." 

We  design  and  execute  complete  piping 
contracts. 

PinSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 


ATWOOD 


ATWOOD 


ENGINEERS    FOUNDERS  MACHINISTS 

Represented   by  W.  M.  Campbell,  25  Howland  Ave.,  Toronto,  Ont. 


Built  foiC.P.R. 


CANADIAN 
CHICAGO  BRIDGE&  IRON  WORKS 

BRIDGEBURG,  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  To-day  for  Canadian  Illustrated 
Catalogue  No.  15. 
Okkices 

BridKebure.  Ontario,  130  Jnret  Street 

CliicaKO,  Illinois,  KWO  W.  105th  Street 
New  York.  N.Y.,  30  Cliuich  Ptieet 
Shops:  -BridgeburR.  Ont. 

Montreal    Chicago,  111.  Greenville,  Pa. 


Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


z 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection,  Power  Plants,  Hydraulic  Mining,  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe— and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

O.  Box  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  Hifjh  Bridge 

Write  for  Catalogue 

Full  Particulars  and  Estimates  Furnished 


A  Scientific  Pavement 

mu«t  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
UnafFectedby  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 


These  requirements  arc  met  by 

Asphalt  Block  Pavements 


Send  for  Descriptive  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited 


Windsor,  Ont. 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building"  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

Applied  Perspective,  by  William  P.  P.  Longfellow. 
Published  in  1901  by  Houghton  Mifflin  &  Com- 
pany. 98  pages,  illustrated.    Price  $1.00. 

A  Treatise  on  Cement  Specifications,  by  Jerome 
Cochran.  Published  in  1912  by  D.  Van  Nostrand 
Company.    100  pages.    Price  $1.00. 

Building  Stone  and  Clay  Products,  by  Heinrich  Kies. 
Published  in  1913  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
105  pages,  illustrated.     Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 
Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Offices  and  Branch  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 

Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St.,  VANCOUVER. 
Canada  West  Electric,  Ltd.,  REGINA  and  EDMONTON. 
Northwestern   Engineering   &   Construction   Company,  Limited, 
CALGARY. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office -M  4515-M  4516      Residence— P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


A  double  automatic  Brake  Dumbwaiter 
Automatic  two  ways.    UP  and  DOWN. 

Patented  in  Canada 

Chelsea  Elevator  Company 

Hardware  Co.  Can.  Equip.  &  Supply  Co. 


Limited 

26  Adelaide  St.  W.,  TORONTO 


CALGARY.  ALBERTA 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


ARE  YOU  GOING  TO  BUILD? 

Before  erecting  your  new  building  you  should 
consider  the  possibilities  and  many  advantages 
to  be  gained  by  the  use  of 

"AMERICAN"  Enameled  Brick 

Write  for  catalogue,  also  samples,  miniature  or 
full  size. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,   New  York. 


KAHN   ARMOR   PLATES  for  CONCRETE  ROADS 

Write  for  descriptive  pamphle' 


Kalin  Armor  Plate 


.  ,,  ,1.,.      ,         I  .  I  ,hn  A.n  .,.  The  Beveled  Edge  Protects  the  Concrete 

I 'In  I  OS  Willi  li  llir        u  ceil  Lliriii. 

TRUSSED    CONCRETE    STEEL   CO.   OF  CANADA,  LIMITED,  Walkerviile,  Ont. 
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The  Ormsby  Rolling  Steel  Door 

After  many  years  experiertce  in  ROLLING 
STEEL  DOORS  we  have  worked  out  a  door  which 
is  far  superior  to  hhv  uc  i  v(r  used. 

It  takes  up  but  _'  m  '^li.iu  mi  either  side  of 
oiieniug  and  one  fooi  Jmim.  iCasily  operated,  auto- 
matic Heat  Closina.  1  he  only  ROLLING  STEEL 
DOOR  made  in   Canada,   the  best  made  anywhere. 

Let  US  submit  intciesfing  figiues. 

A.  B.  Ormsby  Company,  Limited 

TORONTO 
Associated  with 

The  Metal  Shingle  &  Siding  Co.,  Limited 

Preston    Montreal    Winnipeg     Saskatoon  Calgary 


THE  RELIABLE 
DOOR  HANGER 


IS  A  MOST  SATISFACTORY  HANGER 

Round  Track  ^Easiest  surface  for  sliding. 
Adjustable  Supports— Strongest  principle  for 

supporting. 
Rigid  Frame — The  most  satisfactory. 

Three  Sizes  Track  Three  Sizes  Hangers 

Largest  used  in  our  Fire  Dooi  Fixtures  which  are 
Labeled  by  Fire  Underwriters. 

ALLITH  MFG.  CO.,  LIWITED 

HAMILTON 


For  Surface 

Treatment  of 
Roads  the 

TAROADS 

patent  Machines  are 
far  in  advance  of  any 
other  Tar  Spraying 
apparatus  on  the  mar- 
ket for 

Efficiency 

and 

Expedition 

(penetration  assured.) 
They  are  capable  of 
DOUBLE  the  out- 
put of  all  other  ma- 
chines. 

Write  for  illustrated 
folders. 

EXQUIRIES 
SOL/CITED 


Cables: 
TAROADS  -  LONDON 


TAPOADSk  SYNDICATE,  LTD. 

M,   JL        JL  a>  ^  ^  Mm^^  {Sir  Herbert  A'.  M.  Praed,  Bart.) 


9  VICTORIA  STREET 
WESTMINSTER,  London,  Eng. 
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Warren 
Pipe 


Ask  us  to  quote  on  your  next  order — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  «         NEW  YORK 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse    Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


^  UNIVERSAL  CLAMPS 

to   convert  any  round   rod  into  a  bolt 


Long  bolts — removable  bolts — bolts  extending  through  timber  and 
poured  concrete — these  are  best  for  form  work. 

The  Universal  Form  Clamp  converts  round  rods  of  any  size  into 
threaded  bolts  with  removable  heads  and  adjustable  nuts. 

Fig.  I ,  in  the  column  at  the  left,  shows  the  clamp. 

Fig.  2,  shows  the  cross-section  of  the  clamp,  with  the  oval  hole. 

Fig.  3,  is  a  longitudinal  section,  showing  the  clamp  secured  on  the  rod  by  the  upset  shoulder  and  the  screw. 
In  operation,  rods  are  passed  through  holes  in  forms.    On  one  end  of  each  rod  a  clamp  is  placed  and 
screwed  down. 

Fig.  4,  shows  the  tightening  wrench  which  is  slipped  over  the  opposite  end  of  the  rod,  after  another  clamp 
has  been  put  in  place.  The  wrench  locks  to  the  rod  with  the  cam  (A).  Turning  the  handle  (B)  slides  the 
loose  clamp  along  the  rod,  against  the  form  until  the  adjustment  is  exact.  Then  the  clamp  screws  tightened 
actually  making  a  kink  in  the  rod.  When  the  wrench  is  removed,  you  have  a  long  bolt  securely  holding  forms 
together.    The  rod  will  break  before  the  clamp  will  come  off  either  end. 

Fig.  5,  shows  the  rod-puller  used  in  withdrawing  rods  when  forms  are  wrecked.    The  clamps  are 
loosened  and  the  rods  are  easily  removed. 

Or*!  r  II  I  1       ff.     This  rlniiiD  is  literallv  «'"'r'<«rt/ in  applica- 

ne  tlamp  tor  walls,  columns  and  SOtritS  uon.  with  these  low  cost  cn.^t  iron  clamp.s 


and  various  lengtlis  of  steel  rods,  forms  may  be  held  rigidly  in  place  during  the  entire  process  of 
building.  ,       ,  . 

Write  for  circulars  and  prices.    We'll  tend  a  sample  clamp  for  10c.  to  pay  postage  and  packing. 


Universal  Form  Clamp  Co. 

Sole  Representatives  for  Ontario  and  Eastern  Canada: 

Railway   Contractors    Supply  Company 

504  Standard  Bank  BIdg.,  Toronto  ■^<^' 
Montreal  representatives— Ramsey  &  Kelly,  511  Quebec  Bank  BKli; 
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Civil 

Contractors 

Electrical 

Directory  of  Engineers 

Special 

Mechanical 

Interests 

Chipman  &:  Power 

Civil  Eng-ineers 

TORONTO  WINNIPEG 

Willis    (.'liipman.      (\eo.    II.  I'ovvei. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  ami 
Sewage   I)isi)Osal.  Water  Power  T)evelo|)n.u-nt. 
Tel.   l-on.i;  Distanct-  Cptown  (h4(I  -}1 

New  Birks  Building,  MONTREAL 


E.  G.  M.  CAPE  &  CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  p.  Q.  St.  John,  N.B. 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.,  Ltd. 

Consulting,  Civil  and 

Sanitary  Engineers 

(icnt-ral   Municipal   I'-ii^ineci  int^ 

I  Waterworks,  Sewerage 

Specialties :    <  ,  x-., 

(  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Roiiiforceil  (  oncrcle.  Water  Works.  .Sewers, 
Water    Powers.   Stnutuial   Steel,  I'.riclges, 

lluilflinRs,   t.'(-c.,  i^c. 
ll'i    Gosford   St.  MONTREAL 


Robert  W.  Hunt, 

President 
Tlios.  C.  Irving,  Jr. 

Vice- Pres. 


Jas.  W.  Moffat, 
.Secretary 
Clias.  C,  Whittier, 
Treas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
'.)(ir>  McGill  Bldg.        -        Montreal,  Que. 
Branches 

Traders  Bank  Building,  Toronto,  Ont. 
Standard   Bank   Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


H.  B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.  C.   Ford,  Cb.  E.  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

Pavements,     Roails,     Walcrprnotiiigs,  Floors, 
Sidewalks.     Tars,     .Xsphalt^.     I'.ituinens,  Oils, 
I'.aints,    lliliimiiious  Spcrialtirs. 
A  new  plan  for  Efficient  Road  andPaving  Inspection 
378  Woodward  Ave.,  DETROIT,  MICH, 


LIMITED  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


ALL  BUILDING  WOfiK 
l-ARGE  OR  SMALL.' 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

.\Liiiufaclui  CM  S  <ii 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

Phone   '  Oliice  and  Works: 

Main  1III4  i»(i."i  (i'J  lisplanade  F,.,  Toronto. 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
yoltagclransmission  lines,  industrial  electrical 
installations,  rpports,  specifications,  tests,  etc. 

POWER    BLDG.    -  MONTREAL 


STEEL  &  RADIATION  LIMITED 

Products   all    Made   in  Canada 


Toi  onto 
Ont 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


M  ontreal. 
Que 


Steelcrete 

Steel 

Lockers 


Crushed 
Stone 
Roman 
Building 
Stone 


Milton 
Pressed 
Bricks 
Get  Our 
Prices. 


T.  A.  MORRISON  &  CO. 

204  St.  James  St.,  MONTREAL 


STANLEY  LIGHTFOOT 

REG  O  PATENT  SOLICITOR  AND  ATTORNEY 

LUMSDEN   BLDG.(^'J  y^^£")  TORONTO. 

NEW  BOOKLET  O^  COMPLETE  INFORMATION  rniC 

M.i^T.ON  TM,,  M.  3713 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


H.  J.  Griswold, 
Montreal. 


B  ,W.  Seton, 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 
Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

BR.WCIl  OFFICES: 
L'4  .\(lelaide  .Street   East,  Toronto. 
Ill0;i   LJnion  Trust   Building,  Winnipeg. 

Cement    Testing   and  Reinforced 
Concrete  Inspection. 
Mill,   Shop  and   Field  Inspection 
of  Steel  Structures  and  Bridges. 

Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

Expert  Examinations  &  Reports. 

Represented  at  New  York,  Pittsburgh  and 
Chicago;  Clasgow  and  I.ondon,  Eng. 
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The  Canadian  Bridge 
*  Company,  Limited 

WALKERVILLE,  ONTARIO 


Manufacturhbs  of 


steel  Buildings 
Roof  Trusses 

RailwsLy  *nd  HigKwaLy 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 

Successors  to 

Wm.  P.  McNeil  &  Company,  Limited 

Manufacturers  of 

Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,   NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 
Co..  Ltd. 

50,000  gallone.  149  feet  totop 
120,000      "  100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives :  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds :    Ten  Acre. 

Capacity:    18,000  Ton*  Annually 

We  build  and  erect  all  kinds  of  Struciural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Offic.  and  Worlu:  Hillcre.t  I614-161S.1616 
Private  exchanse  connectins  all  deparlm.nlt. 
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T  I  I  E   CON  T  R  A  ( ■ ' I'    \i  ] C  C )  R  D 


May  10,  1915 


"Canadian"  Long-Service  Tools 


No.  228  Forge- Size,  :i2  x  44  inches- 


No.  S  Puncii  and  Shear.  Punches 
up  to  '  I  X     inch.  Cuts 
Flats  6  .\  5  :  inch. 


Made 
in 

Canada 


Send  for 
Catalog 
179-12. 


Built 
for 
Jervice 


Largest 
Manufacturers 
of 

Blacksmith 
Tools 
in 

Canada 


No.  10  Bar  Cutter.  -Cuts  twisted  and 
corrugated  bars  up  to  1  inch.  Cuts 
round  bars  up  to  1!.>  inches. 


Canadian  Blower  and  Forge  Co.,  Limited 

BERLIN,      -  ONTARIO 

St.  John         Montreal  Toronto  Winnipeg  Vancouver 


No.  62.5— Rivet  Forge- 
ts inch  diameter 
fire  pan. 


No.  12.5E  Drill -Capac- 
ity up  to  1 I'nches. 


"Dull"  Sand  and  Gravel  Plants 


We  are  prepared  to  design 
and  furnish  complete  plants 
for  handling,  washing  and 
storing  sand  and  gravel — 
special  plants  for  special 
conditions.  The  illustration 
shows  a  Dull  plant  with 
sand  and  gravel  being  ex- 
cavated and  conveyed  to 
plant  by  a  Dull  drag  line 
excavator.  Dull  improved 
conical  screens  are  arranged 
to  make  two  sizes  of  sand 
and  two  of  gravel. 

Write  us  for  our 
illustrated  catalogue. 


The  Raymond  W.  Dull  Co.,  in  Washington  St.,  Chicago 


Mills  Bros.,  215  Ryrie  Building,  TORONTO 
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Burrs 


We  are  in  a  position  to  supply  buff  pressed  brick 
of  a  most  attractive  and  uniform  colour. 

Superior  Quality  Prompt  Service 

Interprovincial  Brick  Co.  of  Canada  Limited 

Goodyear  Building,  154  Simcoe  Street,  TORONTO 

Plant  near  Montreal  Agents 

Cheltenham,  Ont.  M>ner  Co..  Umited 

Coristine  Bldg. 


Made  in  Canada 

XCELADUCT 


(Galvanized) 
AND 


ORPENITE 


(Enamelled) 


Conduits 

Orpen  Conduit  Company,  Limited 

Toronto 


THE   CONTRACT  RFXORI; 


May  19,  1915 


"DOMINION  WIRE  ROPE" 

Made  In  Canada 
Stocked  in  Montreal,  Winnipeg  and  St.  Catharines 

"YY^HEN  your  work  is  severe  you  need  a  Wire  Rope 
that  will  withstand  it,  otherwise  you  will  lose 
much  time  in  putting  on  new  Ropes. 

JF  you  are  experiencing  any  Wire  Rope  trouble,  pro- 
bably either  the  construction  or  the  quality  is  not 
suited  to  your  particular  work.     We  will  gladly  give 
you  the  benefit  of  our  long  experience. 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  MONTREAL 

CONTRACTORS'  AND  MUNICIPAL 

Equipment 

of  all  descriptions 


We  furnish  Wagons  of  all  sizes  and  styles,  Horse  and  Steam  Rollers,  Sprinklers,  Sweepers, 
Scrapers,  Dump  Carts,  Plows,  etc.  When  interested  in  equipment  of  this  description  it  will 
surely  pay  you  to  let  us  have  your  inquiry.   Let  us  send  you  our  "Road  Equipment"  Circular. 

Prompt  Shipments 

"  Ransome  " 
Concrete  Mixers 

All  Sizes  and  Styles 

"  Reliance  " 
Rock  Crushers 

All  Capacities 

Engines  —  Boilers 

M^rife  for  General  Catalogue  No.  101. 

F.  H.  HOPKINS  &  CO.,  MONTREAL 

Branches:— St.  Catharines,  Ont.         1206  union  Trust  eidg.,  Winnipeg         Vancouver,  B.  C. 


Vol.29  Toronto,  May  26,  1915  No.  21 


LACKAWANNA 

STEEL  BARS  FOR  SHRAPNEL  SHELLS 


SABEN  EXTRA 

HIGH  SPEED  STEEL 

The  most  economical  and  efficient 
steel  for  macliining  stiells. 

H.  A.  DRURY  CO.,  LTD. 

MONTREAL  and  TORONTO 
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Fig.  1 
Hoist  showing  lower 
block  in  position  for 
regular  or  slow  speed. 


Spiedel  Chain  Hoist 

One  man  with  an  eight-ton   hoist  can  lift 
i6,ooo  lbs. 

These  hoists  are  best  from  the  standpoint 

of  efficiency,  speed  and  price. 
When  used  to  only  half  capacity,  speed  is 

doubled  by  locking  one  of  the  lift  chains. 
Made  in  various  sizes,  with  safe  working 

capacity  of  i,ooo  to  40,000  lbs. 

Store  open  Saturdays  till  5  p.m.  other  days  till  6  p.m. 

Aikenhead  Hardware  Limited 

17  Temperance  St.,  TORONTO,  Can. 


Fig.  2 
Hoist  showing  lower 
block  in  position  for 
fast  speed. 


Builder^s  Paints 

and  Supplies 

We  make  a  specialty  of  paints  and  painting  supplies 
for  builders  and  dealers  in  paint  supplies.  "Lion  Brand" 
white  lead  and  dry  colors  are  known  and  specified  by  archi- 
tects everywhere  for  their  uniformly  good  quality.  "Lion 
Brand"  goods  also  include  flat  brick  paint,  pure  colors  in 
oil,  etc. 

GET  OUR  PRICES 

The  Ottawa  Paint  Works 

Ottawa,  Ont. 
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MINIO 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"  GET  THE  HABIT  " 


Buy  Rubber  Goods 

(Tires,  Hose,  Belting,  Packing,  Etc.) 

Made  In  Canada 


GET  ANOTHER  HABIT 

Buy  Them  From  Us 


Our  line-up  is  complete,  our  quality  is  unexcelled, 
and  our  prices  are  right.  Let  us  show  you 
what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 
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THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 


'lift' 


i 


C.  p.  R.  OFFICE  BUILDING 

Darling  &  Pearson,  Architects 


DOMINION  BANK  BUILDING 

Darling  G?  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 

Chicago       -  Illinois 

Agencies  in  all  the  large  cities  of  Canada. 
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Johns-ManviUe  Service  is  an  evohiiion — the  growlh  of  Jialf  a  ceulurys 
endeavor  to  insure  permanent  satisjaction  to  users  of  J-M  Products^  of 
whatsoever  kind.  The  sale  of  an  article  is  not  /he  end,  it  zs  really  the 
beginning  of  J-M  Responsibility. 


The  noise  nuisance  in  buildings  is  effectively  eliminated 
by  the  use  of  J-M  Keystone  Hair  Insulator 


This  material  has  proven  indispensable  in  buildings  where  the 
localizing  of  noise  is  paramount.  Such  as  in  apartments, 
hotels,  residences  and  office  buildings. 

It  is  easy  to  apply  and  its  cost  is  such  as  to  make  it  a  practical 
improvement  to  any  structure. 

J-M  Keystone  Hair  Insulator  is  made  of  chemically  treated 
cattle  hair  quilted  between  layers  of  insulating  felts. 
It  is  just  as  effective  when  used  as  a  weather  sheathing  in 
walls.    Absolutely  inodorous  and  vermin  proof. 


Note  its  construction 


The  Canadian  H.  W.  Johns-Manville  Company,  Limited 


Manufacturers  of  Asbestos  Roofings;  Pipe  Coverings;  Conduit:  Metallic 
Hose;  Waterproofing;  Mastic  Flooring;  Stack  Lining;  Packings;  Etc. 


TORONTO 


MONTREAL 


WINNIPEG 


VANCOUVER 


307-2-r) 


"Kingston"  Dredges  and  Grabs 


The  "Kingston"  requires  but  one 
man  to  operate  it.  Can  be  worked 
in  deep  or  shallow  water.  Stiff, 
sticky  or  other  difficult  material 
easily  handled.  Low  running  and 
maintenance  cost.  Can  be  oper- 
ated m  congested  quarters,  close  to 
piers  and  amongst  shipping. 


WKiTi-:  rs  c.\TAi.()c;i'K. 


Manufactured  by 

ROSE,  DOWNS  &  THOMPSON, 

LIMITED 

HULL,  ENGLAND 

Designers  and  Manufacturers  of 
Dredging  and  Oil  Mill  Machinery. 


CANADIAN  REPRESENTATIVES  : 


The  R.  E.  Cleaton  Co.,  227  Coristine  Bldg.,  Montreal 
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Adamantine  Steel 

Hull  Iron  &  Steel  Foundries 

Air  Compressors 

Can.   IngersoU  Rand  Co.,  Ltd. 
Smart-Turner  Machine  Company. 

Architects'  Instruments 
Stanley  Company,  W.  F. 

Architectural  Iron  Work 

Aikenliead      Architectural  Iron 
Works 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  McInVyre 
Steel  &  Radiation  Limited 

Architectural  Terra  Cotta 

Northwestern  Terra  Cotta  Co. 
Toronto  Plate  Glass  Imp'tg  Co. 

Ash  Hoists 

GiUis  &  Geoghegan 
Uerhert  Morris  Crane    &  Hoist 
Company 

Asphalt 

Asphalt  &  Supply  Company 
Barber  Asplialt  Paving  Co. 

Auto  Accessories 

Can.  Consolidated  Rubber  Co. 

Bathroom  Fittings 

Can.  Consolidated  Rubber  Co. 

Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  Belting  Company 
Goodyear  Tire  &  Rubber  Co. 

Belting  (Conveyor,  Thresher,  etc.) 
Can.  Consolidated  Rubber  Co. 

Blast  Hole  Drills 

Armstrong   Manufacturing  Co. 
Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 

Can.  IngersoU  Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  H.  F. 

Turbine  Equipment  Company 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed   Brick  Co. 
Hydraulic  Press  Brick  Co. 
Interprovincial  Brick  Co. 
Maloney,  John. 

Nortli-Western  Terra  Cotta  Co. 

Brick  Dryers 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Buckets 

Beatty  &  Sons,  M. 
Browning  Company 
Cleaton  Company  R.  E. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Sudbury  Construction  &  Mach- 
inery Company 


Brick  Machinery  and  Supplies 
rros<;ley  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth  Ilowland  Co. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton   Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Sarnia   Bridge  Company 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Builders'  Hardvvare 

Aikenliead  Hardware  Limited 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Britnell  Sc  Company 
Interprovincial  Brick  Co. 
Maloney,  John. 
Morrison  &  Co.,  T.  A. 
Rogers  Supply  Company 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceresit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 

De  Laval  Steam  Turbine  Co. 
E.  Laurie  Company. 
Turbine  Equipment  Company 

Ceresitol 

Ceresit   Waterproofing  Co. 

Chains 

Woodhouse  Chain  Co. 

Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Chimneys  (Reinforced  Concrete) 

Laurie  Company,  E. 
Turbine  Equipment  Company 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 

Concrete    Block  Machines 

Lonilon   Concrete   Machinery  Co. 

Concrete  Mixers  and  Appliances 

Canadian    Fairbanks-Morse  Co. 
Goold.  Shapley  &  Muir  Co. 
Hopkins   &  Co.,  F.  H. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway  Contractors  Supply  Co. 

Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen   Conduit   Co..  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Wellt  &  Gray 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Browning  Company 
Can.    Fairbanks-Morse  Company. 
Canadian  Equipment  Company 
Dake  Engine  Company 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Macliine  Works 
Montreal  Locomotive  Works 
Railway  Contractors  Supply  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Company 

Contractors'   Flare  Lights 

Sudbury   Construction    &  Mach- 
inery Company 

Conveying  Machinery 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.   IngersoU  Rand  Co.,  Ltd. 
Corrugated  Iron 

Can.  H.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar  People  Limited 

Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  Travelling  and  Locomotive 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Pollard  Mfg.  Company 

Crushed  Stone  and  Granite 

Canadian  Equipment  Company 
Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 
Smyth  &  Ryan 

Crushers  (Stone  and  Rock) 

American  Road  Macliine  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm 
Lecky  &  Collis 

London  Concrete  Macliinery  Co. 

Culverts 
Pedlar  People 

Damp  Proof  Coating 

Ceresit   Waterproofing  Co. 

Derricks  and  Derrick  Fittings 
Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 
Pollard  Mfg.  Company 

Door  Hangers 

Allith  Mfg.  Company 

Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
('anadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian    IngersoURand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Drill  Steel  Sharpeners 

Canadian    IngersoURand  Co. 

Dump  Cars,  Wheels,  etc. 

Canadian  Equipment  Company 

Hopkins  &  Co.,  F.  H. 

Manitoba  Bridge  &  Iron  Works 

Marsli  &  Henthorn 

National  Steel  Car  Company 

Sheldons  Limited 


Dump  Carts  and  Wagons 

Canadian  Equipment  Company 
iJeere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 

Drying  Apparatus 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Fans 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F 

Electric  Air  Rock  Drills 

Canadian  IngersoU  Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Steel  Castings 
Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Urmsby  Company,  A.  B. 

Elevators 

Chelsea  Elevator  Company 
Roelofson  Elevator  Works 
Turnbull  Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 

Excavators 

Beatty  &  Sons,  M. 
Dull  Company,  Raymond  W. 
Hopkins  &  Co.,  F.  H. 
Pawling  &  Harnischfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Engines 

Canadian  Blower  and  Forge  Co. 
Can.    Fairbanks-Morse  Company 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait  Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 
Pullar,  H.  U. 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filters 

American  Water  Softener  Co. 

Filtration  Plants 
verMehr  Engineering  Co.,  John 

Fire  Brick 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Worki 
McGregor  &  Mclntyre 

^Continued  on  page  12) 
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Drive  to  Firm  Footing  and 
Bond  to  the  Soil 


THE  SIMPLEX  SYSTEM  comprises  three  methods  which  are  adapted 
to  any  soil  conditions.  Tlie  distinguishing  feature  of  all  of  them  is 
penetration.  Vou  can  get  your  piling  down  to  bed-rock  or  solid  foot- 
ing. Simplex  Piles  are  straight  piles  and  compress  the  soil  uniformly 
from  ground  surface  to  pile  point. 

The  illustrations  show  the  cabinet  shop  building  of  the  Victor 
Talking  Machine  Company,  at  Camden,  N.  J.  ;  493  Simplex  Standard 
Piles  support  this  building.  When  the  plant  was  extended  in  1912, 
Simplex  Piles  were  used  again.  The  excavation  made  for  the  new 
building  furnished  another  evidence  of  the  bond  developed  between  the 
Standard  SIMPLEX  Pile  and  the  surrounding  soil.  Simplex  Piles 
have  been  in  service  11  years. 

For  docks,  wharves  and  other  waterfront  work  the 
SIMPLEX  MOLDED  PILE,  a  strongly  reinforced  con- 
crete pile,  is  set  on  a  couple  of  feet  of  fresh  concrete 
placed  in  the  bottom  of  the  driven  Simplex  shell.  SIM- 
PLEX MOLDED  PILES  require  no  driving  or  jetting. 


Over  half  the  concrete  piles  in  the  world  are  SIMPLEX  PILES. 

The  Simplex  does  not  depend  upon  skin  friction  for  its  strength. 
It  drives  to  a  firm  footing  first,  then  it  takes  full  advantage  of  the 
skin  friction  developed  by  cementing  itself  to  the  surrounding  soil. 

The  STANDARD  Simple-x  Pile  which  is  adapted  to  most  soil 
conditions  and  is  generally  used,  comprises  a  heavy  steel  shell  with  a 
(letachable  point  which  is  driven  preferably  with  a  drop-hammer.  This 
shell  drives  quickly  and  easily.  It  stands  the  strain  of  heavy  driving. 
When  it  finally  brings  up,  the  form  is  filled  with  soft  concrete  and 
then  pulled  out,  leaving  the  point  in  the  ground.  The  concrete,  forced 
down  at  the  bottom  by  its  own  weight,  completely  fills  the  hole  and 
cements  itself  to  the  evenly  Compressed  ground  all  the  way  down. 

The  "Composite"  Pile  is  designed  to  cheaply  meet 
soil  conditions  requiring  great  penetrations. 

There  is  a  SIMPLEX  PILE  for  every  job. 

Write  for  the  useful  illustrated  reference  book,  "Sim- 
plex Concrete  Piling." 


Simplex  Concrete  Piling  Company  of  Philadelphia 

Canadian  Representatives 

Simplex  Construction  Company,  Limited 

Coristine  Building,  MONTREAL 

Simplex  Piles  Drive  to  Firm  Footing" 
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Fig.  C  21.    Mantel  Clock 

ARTISTIC  MERIT 

as  well  as  accuracy  in 
Time-keeping  is  embodied 
in  all  Pulsynetic  Electric 
Clocks.  No  matter  wheth- 
er they  are  to  be  fixed  in 
the  Residence,  Office,  Fac- 
tory, Warehouse,  or  Tower, 
we  have  the  corre(5t  design 
at  the  right  price. 

One  ma^er  transmitter  con- 
trols any  number  of  dials, 
irrespedive  of  size  or  posi- 
tion and  never  wants 
winding. 

Architedls,  Engineers  and 
all  interested  in  Corredt 
Time  should  send  at  once 
for  our  Book  Five,  or  full 
particulars  and  prices  may 
be  obtained  from: — 


W.  Ashall 
442  Sherbourne  St. 
TORONTO 

Gent  &  Co.,  Ltd. 

Leicester,  Eng. 
Cables,  Lodestone 


KERR 

Gate  Valves 


an( 


Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quahty  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  fuU  value 
in  return. 

Write  for  our  Catalogue  No.  S. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 


May  30,  \'.}\r, 
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Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 


THEY  COST  LESS 

YOU  SELL 

8  X  8  X  24  inch  Granite  Rock  Face  Block 

By  a  new  process,  which  protects  the  facing,  while  tlie  block  is  being  cast,  we  eliminate  all  traces 
and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 


■  '.'1 


8  X  8  X  24  inch  Granite  Smooth  Faced  Block 


THEY  SELL  FOR  MORE 
MORE  OF  THEM 

of  cement  from  the  face  of  block. 

These  cuts  show  blocks  just  as 
they  came  from  the  molds ;  they  are 
not  treated  with  acid  or  scrubbed 
with  brush,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
Ijy  any  other  system,  at  any  cost, 
tliat  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
r.LOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  the  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 


Cast  Stone  Block  &  Machine  Co.,  Limited    (Zageimeyer  System) 

298  Howard  Avenue,  WINDSOR,  ONTARIO 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:   Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,   Condensers,  Elevators.   Engines,    Filters,   Forgings,  Hydraulic 
Machinery.    Pumpi.    ccririfugal    and    reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants. 


Lachine  Water  Worki 
Three  milliou  sallons,  eighty  pound*  domestic,  160  Ibi.  fire. 


10 


THE  CONTR 


ACT  RECORD 


May  2r,,  loi.' 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE        -  ONTARIO 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42  in.  pipe 
in  a  trench  ready  for  filling. 


High  Calcium  Lime 

Manufactured  by 

The  Dominion  Lime  Company, 

SHERBROOKE,  -  -  PROVINCE  OF  QUEBEC 

^        Its  Special  advantages  are  : 

Strength, 

Whiteness, 

Purity 

Builders  admit  that  our  Lime 
takes  more  sand  and  is  therefore 
cheaper  to  use. 


Shipped  in  Bulk  or  Barrels. 


Will  give  25%  better  results  to  CONTRACTORS,  PAPER  MANUFACTURERS  and 

OTHERS,  than  the  ordinary  lime. 


May  26,  1915 
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Hull  Iron  &  Steel  Foundries,  Limited 

Head  Office  and  Works       -       HULL,  QUEBEC 

Manufacturers  of  Steel  Castings 

Chrome,  Manganese  and  Nickel  Steel  Castings 


Annealed  and  Unannealed 


Repair  parts  for  Stone  Crushing  Plants, 
Machinery  and  Cement  Mills  our  specialty. 


Mining 


Machine  Moulded  Gears 

any  size  up  to    1 8  feet  m  diameter  made  without 
patterns. 

We  solicit  your  patronage  and  prompt  attention  will  be  given  to  any  orders. 


London  Tile  and  Sewer 
Pipe  Moulds 


Made  in  all  sizes  from  4  inches  to  1 0  feet 
in  diameter  and  in  lengths  and  designs  to 
meet  every  requirement. 
The  best  moulds  are  the  cheapest.  Write  for  catalogue  N.2B. 


^^Dunn  Cement  Drain  Tile  Machine 

There  are  large  profits  in  the  Cement  Drain  Tile  Business.  We  make  three  sizea 
chines  and  entire  equipment  for  the  plants.    Send  for  Catalogue  No.  2. 

LONDON  POWER  DIAPHRAGM  PUMP~^ 

This  Pump  will  do  as  much  work  as  8  men  can 
on  a  hand  operated  pump  at  a  cost  of  I  5c  per  day 
for  fuel. 

W'c  make  all  kinds  of  Contractors'  Pumps. 
Write  for  Catalogue  No.  115. 

London  Concrete  Machinery  Co. 

LONDON,  ONT.  Limited 

Branches  and  Agencies  in  every  large  city  in  Canada. 

World's  Lnrgcit  Manufacturers  •f  Concrete  Machinery  and 
Cement  Workins  Tools. 


of 
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Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
Ormsljy  Company,  A.  ]'. 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed  Concrete  Steel  Co. 

Floor  Hardener 

Ccrcsit   Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 

Sturtcvant  Co.  of  Can.,  Ltd.,  R.  F. 

Furnaces, 

Toronto   Furnace   &  Crematory 
Company 

Fuse  (Safety  Blasting) 
Lecky  &  CoUis 

Forges 

Canadian  Rlower  and  Forge  Co. 
Slieldons  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  Shapley  &  Muir  Co. 

Gasoline  Engines 

Canadian   Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 

Generators,  Turbine  Driven 

De  Laval  Steam  Turbine  Co. 

Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer   Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Gravel  Washing  Plants 

Dull  Company,  Raymond  W. 


Hammer  Drills 

Canadian    Ingersoll  Rand  Co. 

High  Pressure  Pipe  Lines 

Pittsburgh   Valve,   Foundry  & 
Construction  Company 

Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.,  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian   IngersoU-Rand  Co. 
Gillis  &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
Lecky  &  Collis 

London   Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert 

Pollard   Mfg.  Company. 
Pawling  &  Harnischfeger. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thompson  Pipe  Co. 
Kerr  Engine  Company 

Incinerators 

Ideal   Incinerator   &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 

Insulating  Compounds 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 
Hopkins  &  Co.,  F.  H. 

Interior  Finish  and  Doors 

Canada  Office  &  School  Fur.  Co 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  ("ompany 

Lath  Board 

Bishopric  Wall  Board  Co. 

Lime 

Dominion  Lime  Company 

Maloney,  John 

Standard  White  Lime  Co. 

Lighting  and  Pumping  Installations 
Can.  H.  W.  Johns-Manville  Co., 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal  Locomotive  Works 

Marble  Working  Machinery 
Pollard   Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Meters,  Water 

MclJougall  Caledonian  Iron  \Vk». 
Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil  Tank  &  Pump  Co. 

Ornamental  Moulds 

London   Concrete  Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Packing 

Can.  Consolidated  Rubber  Co. 

Paints  and  Varnishes 

Dominion    Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 

Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Company 
Dunn  Wire-Cut-Lug  Brick  Co. 
National  Paving  Brick  Manufac- 
turers' Association 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 
Canadian   Pipe  Co. 
Dominion  Concrete  Co. 
Gartshore-Thomson  Pipe  Co. 
National  Iron  Works 
Pacific  Coast  Pipe  Co. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver    Wood    Pipe  &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 
(Continued  on  Page  14) 


Another  Letter — 

And  Another  Installation 

Messrs.  Saxe  &  Archibald  whose  letter  to 
our  Montreal  agents  is  here  reproduced, 
specified  the  G  &  G  Telescopic  Hoist  for 
the  La  Sauvegarde  Building. 


SAUVECAEDE  BUILDING. 

In  Montreal  alone. a  number  of  the 
most  prominent  buildings  are  e(|\iip- 
ped  with  the  fi  &  G  Telescopic  Hoist 


Raises  a  maximum  load  of  500  lbs.  at  a 

speed  of  30  feet  per  minute,  operated  from 

sidewali^.    Clean,  safe  and  noiseless  in  operation. 

Only  ash  hoist  with  which  it  is  practical  for  one  man  to  perform 

entire  removal  of  ashes.  i    •  >  >, 

made  in  Canada 


Write 
to 
nearest 
agent  for 
illustrated 
Booklet 
and  Prices 


GILLIS  &  GEOGHEGAN,   Sherbrooke,  Que. 

Black  Building  Supply  Co.,  Ltd.  B.  &  S.  H.  Thompson  &  Co.,  Ltd.  Wm.  N.  O'NeilCo..  Ltd. 

Ascents  for  Ontario  Agents  for  Quebec  Agents  for  Briti.sh  Columbia 

Toronto  Montreal  Vancouver 

W.  T.  Grose,  Agent  for  Manitoba,  Saskatchewan,  Alberta,  Winnipeg 


May  3').  1015 
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MADE   IN  CANADA" 

CHAMPION 

ROAD  LEVELER 

As  a  simple,  durable,  convenient 
and  complete  appliance  for  level- 
ing and  truing  country  roads,  it 
would  be  hard  to  imagine  a 
more  satisfactory  machine  than 
the  CHAMPION  Road  Level- 
er  as  shown  in  the  accompaning 
illustration.  This  machine  is 
used  and  endorsed  by  road 
makers  who  demand  the  best 
and  most  practical  tools. 

Write  for  Descriptive  Bulletins 
and  Our  Prices. 

CHAMPION  "  - 

CHAMPION  ROAD  AND  STREET  MACHINERY 

A  most  complete  line  of  all  Machines  for  the  Road  Contractor  as  well  as  for  towns,  townships,  and  municipalities  in  general 

Manufactured  by 

American  Road  Machine  Company  of  Canada,  Limited,  Goderich,  Ont. 


SHOWING  MACHINE  IN  OPERATING  POSITION 


Macadam  Roads 


must  be  built 
of  a 

Tough 
Stone 

that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 

Pile  Driving  Machinery 
Heatty  &  Sons,  M. 
Hrowning  Company 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Co.,  F.  II. 
Lecky  &  Collis 
Marth  &  Henthorn,  Limited 

Pipe  Fittings  and  Flanges 

I'iltsburgli  Valve,  Foundry  & 
Construction  Company 

Plaster  Bond 

Ceresit  Waterproofing  Co. 

Plumbing  Supplies 

Mueller  Mfg.  Co..  H. 

Planing   Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Slieldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Plate  Glass 
Excelsior  Plate  Glass  Company 

Plug  Drillers 

Canadian   IngersoU  Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian  IngersollRand 


Power  Engines 

Inglis  Company,  John 

Pressed  Brick 

Interprovincial  Brick  Co. 

Pump  Valves 

Can.  Consolidated  Rubber  Co. 

Pumps  and  Pumping  Machinery 
Beatty  &  Sons,  M. 
Canadian  Blower  and  Forge  Co. 
Canadian  Fairbanks-Morse  Co. 
Canadian   IngersollRand  Co. 
Cook,  A.  1). 

De  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.   Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
■   Morris  Machine  Works 
Smart-Turner  Machine  Co. 
Turbine  Equipment  Company 

Quarry  Machinery 

American   Road   Machine  Com- 
pany of  Canada 
Canadian   Ingersoll  Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Bavsby  &  Company 

Railway  Supplies 

Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Gartsliore,   John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collii 

Refrigeration  Machinery 
Keitlis  Limited 

Road  Asphalt 

Asphalt  &  Supply  Company 


Reinforcements,  Concrete  &  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

.Xmcrican  Road  Machine  Co. 
Exeter  Mfg.  Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Morrison  &  Co.,  T.  A. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Roof  Glazing 

Hope  &  Song,  Henry 

Roofing  Material 
Bird  &  Son 

Bishopric  Wall  Board  Co. 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar  People  Limited 

Rubber  Covered  Rolls 

Can.  Consolidated  Rubber  Co. 

Rubber  Cement 

("an.  Consolidated  Rubber  Co. 

Rubber  Mats 

Can.  Consolidated  Rubber  Co. 

Sand  and  Gravel 

Rogers  .Supply  Company 

Sand  Washing  Plants 

Dull  Company,  Raymond  W. 

Safes  and  Vaults 

(  .111.  Fairbanks-Morse  Company. 
Taylor,  J.  &  J. 

Scales 

Can.   Fairbanks-Morse  Company. 


Screens 

American    Road    Machine  Com- 
pany of  Canada 
Canada  Wire  &  Iron  Goods  Co. 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Company 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London   Concrete   Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  &  Collis 

Sheathing  Board 

Bishopric  Wall  Board  Co. 

Shovels  (Steam) 

Browning  Company 
Beatty  &  Sons,  M. 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Montreal  Locomotive  Works 

Silo  Moulds 

London  Concrete  Machinery  Co. 
Skylights 

Hope  &  Sons,  Henry 

Pedlar  People  Limited 
Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 

DesMoines  Bridge  &  Iron  Co. 

Hamilton  Mfg.  Co.,  Wm. 

MacKinnon,  Holmes  &  Co. 

Manitoba  Bridge  &  Iron  Works 

Pittsburgh-DesMoines  Steel  Co. 

Pedlar  People  Limited 
Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co. 

Pittsburgh  Valve,  Foundry  anu 
Construction  Company 

Slieldons  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 


ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

A/^C/Z/r^CrS  .—Patronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  5539 — Connecting  All  Departments 

MONTREAL 


May  26,  1915 


THE   CONTRACT  RECORD 


15 


Crushed 
Stone 


All  Sizes 

Large  stock  of  clean 
stone  on  hand  ready 
to  ship 

Best  by  Test  for  road 
and   concrete  work 

Storage  Bins,  Capacity  2000  Tons 

Canada  Crushed  Stone  Corporation,  Limited 

Dundas  Ontario 


PENSTOCK  PAINTS 

must  stand  hard  service,  from  submersion,  acids 
and  alkali  in  the  ground  and  water,  as  well  as  ex- 
posure to  the  elements. 

"SPECIAL  PENSTOCK  PAINTS" 


AS   MADE   BY  THE 


DOMINION  PAINT  WORKS,  LTD. 

stand  all  these  conditions  and  have  been  success- 
fully used  for  years  on  the  largest  penstocks  in 
the  world,  not  only  in  Canada,  but  in  the  United 
States,  South  America,  Mexico, — in  fact,  the 
world  over.  Their  PROTECTIVE  VALUE  and 
ULTIMATE  ECONOMY  has  been  proven  time 
and  time  again,  and  they  are  chosen  on  their  merits  by  the  leading  Hydro- 
Electric  Engineers. 

May  we  tell  you  something  about  "D.P.W.  SPECIAL  PENSTOCK  PAINTS?"    It  will  be  valuable. 

DOMINION  PAINT  WORKS,  LIMITED 


Penstock  at  plant  <levelopin(r  !)6,0(Kl  h.  p.,  painted  wM 
"I).P.\V.  Special  Penstock  Paint." 


Montreal 
Toronto 


WALKERVILLE,  ONT. 

Made  in  U.  S.  A.  by  DETROIT  GRAPHITE  CO.,  Detroit.  Mich. 


Winnipeg 
Vancouver 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS— Continued 


Sprinkler  Systems 
Keiths  Limited 

Steam  Engines  ,    t.  tt 

Sturtevant  Co.  of  Can.  Ltd.,  B.  t. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 

Steel 

Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Steel  Pipe  . 

Factory  Products  Limited 
Page-Ilersey  Iron  Tube  &  Lead 
Co.,  Ltd. 

Sound  Deadening 

Can    H    W.  Jobns-Maiiville  Co., 
Ltd. 

Stair  Builders 

McGregor  &  Mclntyre 

Stair  Treads 

Can.  Consolidated  Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metals  Co. 

Stone  Backing 

Ceresit  Waterproofing  Co. 

Stone 

Britnell  &  Company 
Haeersville   Contracting  Co. 
Maloney,  Jolin 
Morrison  &  Co.,  T.  A. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 

Stone  Saws 

Anderson,  Geo. 


Stone  and  Sand  Elevators 

American  Road  Machine  Co. 

Stone  Working  Machinery 
Pollard   Mfg.  Company 

Steel  Sash 

Hope  &  Sons,  Henry 

Structural  Iron  and  Steel 

Burlington  Steel  Company 
Chicago  B.idge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid   &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Submarine  Drills 
Lecky  &  Collis 

Stucco  Board 

Bishopric  Wall  Board  Co. 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh   &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind   Engine   &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Vancouver  Wood  Pipe   &  Tank 

Company 

Tarring  Machinery 

Taroads    Syndicate  Ltd. 


Telescopic  Hjists 

Hlack  Building  Supply  Co. 
f;illis  &  G'^oghegan 

Terra  Gotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 

Tile  Moulds 

London   Concrete  Machinery  Co. 

Tiling 

Can.  Consolidated  Rubber  Co. 

Tires  (Auto,  Bicycle,  Motor-cycle, 
Carriage) 
Can.  Consolidated  Rubber  Co. 


Toncan  Metal 

Stark  Rolling  Mil 


Co. 


Towers 

Goold,  Shapley  &  Muir  Co. 

Track   Systems   (Hand,  Power  and 
Electric) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.  Consolidated  Rubber  Co. 

Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

Turbine  Equipment  Company 

Vacuum  Cleaners 

United  Electric  Company 
Valves 

Canada  Iron  Corporation 
Can.    Fairbanks-Morse  Company. 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
Pittsburgh  Valve,  Foundry  & 
Construction  Company 
Ventilating  &  Heating  Apparatus 
(^anadian  Blower  and  Forge  Co. 
Slieldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F, 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 

Wall  Board 

llirci  &  Son 

Bishopric  Wall  Board  Co. 

Water  Level  Apparatus 

Gent  &  Company 

Waterproofing 

Can.  H.  W.  Johns-Manville  Co.. 
Ltd. 

Ceresit  Waterproofing  Co. 
Trussed  Concrete  Steel  Co. 
Wadsworth  Howland  &  Co.,  Inc. 

Waterproofing  Compound 

(  eresit  Waterproofing  Co. 

Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks 

Weather-Wear  Roof  Coating 

Ceresit  Waterproofing  Co. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Standard  Underground  Cable  Co 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Canada  Wire  &  Cable  Co. 
Dominion  Wire  Rope  Co.,  Ltd. 


<iTTLUX PH ALTE"  is  a  heavy  road  oil  containing  80%  of  solid  pure  bitumen  com- 
-[^         bined  with  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  "FLUXPHALTE"  has  been  placed  on  the  Canadian  market 

"FLUXPHALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 
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Bank  of  Toronto  Building,  King  and  Bay  Streets,  Toronto— All  TennesseeMarble"backod  "  with  No.  110  K.l.W. 


MANUFACTURED  IN  CANADA  BY 


No.  110 


Tt.r.Tvr 

Damp  -  Resisting 
Paint 

Excludes  dampness 

and  prevents  discoloration  by 
cement  mortar. 

Extensively  used  for  "back- 
ing" Limestone,  Granite,  Mar- 
ble and  other  building  stones. 
As  a  finish  coat  on  structural 
steel  imbedded  in  masonry. 
No.  110  "R.  I.  W."  is  a 
positive  protection  against 
electrolytic  corrosion. 


"R.  I.  W."  DAMP-RESISTING  PAINT  COMPANY 

[Toch  Bros.,  Est.  1848] 

Office:  202  Mail  Bldg.,  Toronto  Factory:  Oakville,  Ont. 

DISTRIBUTORS: 

Black  Building  Supply  Company,  Limited,  Toronto  Western  Paint  Company,  Winnipeg 

Dartnell,  Limited,  Montreal  Canadian  Equipment  &  Supply  Company,  Limited,  Calgary  and  Edmonton 

WRITE  NEAREST  DISTRIBUTOR  FOR  COPY  OF  "RED  BOOK." 


Built  of  Sackville  Freestone 


r 


fill 


Provincial  Parliament  Buildings,  l  orcmln.  North  Knlrancc 


Quarried 

in 

Canada'* 

Block  Stone 
Random  Stone 
Dimension  Stone 
Head  Sills 
Shoddy 
Stone  Sawing 

Get  our  prices 


Sackville  Freestone  Company,  Limited 

Sackville,  N.  B. 

Toronto  Agent:   A.  W.  Steward,  Builders'  Exchange 


IS 


T  III',  r  o  N  T  R  \  r  1-  R  V.  r  n  r  i  ) 


M;iy  I'll.- 


ALPHABETICAL  LIST  OF  ADVERTISERS 


Aikcnhead  Arcliiteclinal  Metal  Work.s  .  .  . 

Aikcnhcad  Hardware  Company  

All)crt  Manufacturing  Company  

Allitli    Manufacturing  Company   

American  Road  Macliine  Co.  of  Canada  . . 
American  Enameled  Brick  &  Tile  Co.  .  .  . 
Anderson  &  Co.,   Limited,   George    .  . . 

Anglins  Limited  

Asphalt  &  Supply  Company  

Ault  &  VViborg  Company  


Electric  Steel  &  Metals  Conipaiiy 

Estey  liros  

Exeter  Manufacturing  Company 


liarbcr  Asphalt  PaviiiK  Company  . 

Heatty  &  Sons,  Limited,  M  

Bechtel,  B.  E  

Berlin  Mills  Company   

Bird  &  Son  

liishopric  Wall  Board  Company  .  . 
Black  Building  Supply  Company  . 
Bradford  Pressed  Brick  Company  . 
Britnell  &  Company,   Limited    . . . 

Browning  Company  

Burlington  Steel  (  ompany   


y.i 
m 
m 

72 
1(1 

00 


C!) 


Canada  Crushed  Stone  Corporation   

Canada  Iron  Corporation  T^imited   

Canada  Wire  and  Cable  Company  

Canada  Wire  &  Iron  Goods  Company    .  .  . 

Canadian   Bridge  Company   

Canadian   Blower  and   Forge  Company    .  .  . 

Canadian  Consolidated  Rubber  Co  

Canadian  Equipment  C^ompany  

Canadian  Fairbanks-Morse  Co  

Canadian   IngersoU-Kand  Company   

Canadian  H.  W.  Johns-Manvillc  Co.,  Ltd. 

Canadian  Office  School  Furniture  Co  

Canadian  Stewart  Company  

Cape  &  Company,  Ltd.,  E.  G.  M  

Carreau,  J.  E  

t;ast  Stone  Block  &  Machine  Co  

Cement  Gun  Company  

Ceresit  Waterproolng  Company   

Chelsea  Elevator  Company  

Chicago  Bridge  &  Iron  Works   

Clupman  &  Power  

Cleaton,  R.  E  

Conduits  Company,  Limited  

Cook,  A.  D   ... 

Crossley    Machine  Company   

Crushed  Stone  Limited  


Dake  Engine  Company  

Deere  Plow  Company,  John  

DeLaval   Steam  Turbine   Company    .  .  . 

Dennis  Wire  &  Iron  Company  

DesMoines  Bridge  &  Iron  Company  .  .  . 

Dickson  Bridge  Works  

Dominion  Bridge  Works  

Dominion  Concrete  Company   

Dominion  Engineering  &  Inspection  Co. 

Dominion  Iron  &  Steel  Company  

Dominion  Lime  Company  

Dominion  Paint  Works  

Dominion  Sewer  Pipe  Company  

Doty  Mariije  Engine  &  Boiler  Co  

Drury,  H.  A  

Dull  Company,  Raymond  W  

Dunn  Wire-Cut  Lug  Biick  Co  


G4 
25 
(ill 


15 
02 
GO 
71 
7o 
74 
3 


00 


H 
'J 


71 
71 
72 
5 
04 


00 


04 

63 
72 
73 

26 
10 
72 
07 
10 
15 
20 


Factory  Products 
Fraser  W  


Gait  Engineering  Company,  John   ...  . 

Gartshore,  John  J  

Gartshore-Thompson    Pipe    &  Furnace 

Gent  Company  

Gillis  &  Geoghegan  

Goodwin-Barsby  &  Company  

Goold,  Shapley  &  Muir  Company  ...  . 


Co. 


22 


20 


72 

70 
8 
12 
70 
01 


Ilagersville  Contracting  Company   13 

Hamilton  Bridge  Works  Company   02 

Hamilton  Company,  Wm   fil 

Hamilton,   S.   W   T2 

Hope   &   Son  of   Canada,    Ltd.,    Henry  .... 

Hopkins  &  Company,  F.  11   7(i 

Hull  Iron  &  Steel  Foundries   11 

Hunt  &  Company,  Robert  W   72 

Hydraidic  Press  Brick  Company  

Ideal   Incinerator  &  Contracting  Company..  70 

Inglis  Company,  John    50 

Interi)rovincial  Brick  Company   

lona  Gypsum  Company   07 

Kfillis  Limited   22 

Kerr  Engine  Company,  Limited   S 

Laurie  &  Lamb  

Lea,  R.  S   72 

Lecky  &  Collis  

Lightfoot,  Stanley   72 

London   Concrete    Machinery    Company  ....  11 

Luxfer  Prism  Company  

Mac  Lean  Daily  Reports  

MacKinnon  Holmes  &  Company   75 

Manitolia  Bridge  Works  Co   2() 

Maritime   Bridge  Company   73 

Marsh  &  Henthorn,  Limited   61 

McDougall,  Geo.  K   72 

McDougall  Caledonian  Iron  Works  Co.    ...  ".) 

McGregor  &  Mclntyre    73 

Metallic  Roofing  Company   05 

Miller  &  Company,  Geo.  M  

Montreal  Locomotive  Works,  Limited  ...  . 

Morris  Crane  &  Hoist  Co.,  Herbert   20 

Morrison  &  Company,  T.  A   72 

Mueller  Mfg.  Company,  H   68 

National  Iron  Works  Limited   04 

National  Steel  Car  Company   19 

Neptune  Meter  Company   05 

Noble,  Clarence  W  

Northwestern  Terra  Cotta  Cotnpany    4 

Nova  Scotia  Steel  &  Coal  Co  

Ontario  Asphalt  Block  Co.,  Ltd   71 

Ontario  Sewer  Pipe  Company   21 

Ontario  Wind  Engine  &  Piunp  Co   0.! 

Orpen  Conduit  Company  

Ormsby  Company,  A.  B  

Ottawa    Paint   Works   2 


Pacific  Coast  Pipe  Company   7] 

Page-Hersey  Company    c,.; 

Paterson  Manufacturing  Company  .  . 

Pawling  &  Harnischfeger   iii 

Pedlar  People   2:{ 

Peerless  Form  Clamp  Company   75 

I'ittsburgh-DcsMoines  Steel  Co   73 

Pittsburgh  Valve,  Foundry  &  Construction 

Company   7j 

Pollard  Manufacturing  Company  

Power  &  Son  

Priestman  Brothers  

Pullar  Company,  H.  ]i   -2 


Queenstown    Quarry  Company 


Railway  &  Contractors  Supply  Co   J-J 

Rcid  &  Brown  

Ric-wit^  Underground  Pipe  Covering  Co.   ...  70 

R.  I.  VV.  Damp  Resisting  Paint  Co   17 

Roelofson   Elevator  Works  

Rogers  Supply  Company  

Sackville  Freestone  Company   17 

.Sheldons  Limited   

Simple.K  Construction  Company    7 

Smart-Turner  Machine  Company  

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   25 

Standard  Underground  Cable  Co.  of  Canada 

Stanley  &  Company,  VV.  F  

Stark  Rolling  Mills  Company   25 

Steel  &  Radiation   72 

Structural  Steel  Company   

Sturtevant  Co.  of  Canada,  Ltd.,  13.  F   23. 

Sun  Brick  Company  

Taroads  Syndicate  Limited   

Taylor,  J.  &  J  

Tiffin  Wagon  Company  

Toronto  Plate  Glass  Importing  Co  

Trussed  Concrete  Steel  Company   0*1 

Turnbull  Elevator  Company  

Tuec  Company  


L'nited  States  Cast  Iron  Pipe  Company 


\  ancouver  Wood  Pipe  &  Tank  Company  ...  25 

verMehr  Engineering  Co.,  John   02 

Warren  Foundry  &  Machine  Co   05 

Watson  Wagon  Company  

Wayne  Oil  Ttank  &  Pump  Co  

Woodhouse  Chain  Works   G5 

Woodstock  Concrete  Machinery  Company  . .  74 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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National  Dump  Gars 

The  Best  and  "Made  in  Canada" 


From  a  standpoint  of  business,  patriot- 
ism, and  value,  why  should  you  even 
consider  the  purchase  of  a  foreign-made 
dump  car?  You  can  Iniy  a  "National"' 
"Made  in  Canada"  car  equal  or  even 
superior  to  the  best  on  foreign  markets 
and  not  be  charged  37  per  cent.  dutJ^ 
We  invite  a  comparison  of  the  "Nation- 
al" with  any  dump  car  made — the  more 
detailed  the  comparison  the  better  for 
the  "National."  Our  policy  is  "Made  in 
Canada"  purchasing  when  the  goods  are 
equal  or  superior  to  importations.  The 
National  hand  dump  car  is  made  in  all 
sizes  up  to  8  yards.  Larger  capacities 
are  air  dumped. 

Get  Our  Prices 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  B'L'D'G. 


I       It's  the  All-Steel 
I     Machine  With  the 
I        Cut-Steel  Gears! 

B  Cut-steel  gears — every  high  speed  gear  cut  from  solid  steel  blanks 

M  — are  only  one  of  the  features  of  this  many-featured  machine,  ll 

B  you  have  ever  been  up  against  the  kind  of  a  job  that  strips  gear 

g  teeth  and  holds  up  the  work,  you  will  recognize  the  value  of  the 

I  -P  &  H." 

I  THE  MACHINE 

I  "BUILT  BY  THE  CONTRACTOR" 

I 

m  1  his  is  the  machine  Iniilt  to  meet  and  overcome  the  obstacles  that 
S  have  been  the  contractors'  problems 

for  j'ears.  This  is  the  machine  with 
cast-steel  buckets  with  double-ended ' 
tool  steel  teeth — steel  chains — man- 
Ljanese  steel  bushings — and  a  structur- 
al steel  boom  of  the  box  girder  type 
which  insures  maximum  rigidity  and 
strength.  Get  a  "P  &  H"  and  get  the 
machine  with  the  sure-clean  buckets, 
and  the  conveyor  that  will  dump  on 
either  side  as  desired! 


Gita"P&H" 
—  says  Cassidy 


Let  us  send  you  a  copy  of  Bulletin  240  X 

—It  wil!  tell  you  all  about  the  "P  &  H  "  All  Steel  Excavator. 

Pawling  &  Harnischfeger  Co.,  Milwaukee,  Wis. 

Herbert  A.  Dickson,  Wallaceburg,  Ont. 

iiiiiiiii 
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MORRIS  FOLDING 
TUBULAR  STEEL 
TRIPOD 


in  stock,  any  load,  any  heigrht. 

This  is  a  strong,  light,  portable 
"shear"  which  has  replaced  the 
old-type,  heavy  timber  derrick  for 
laying  sewer-  and  water-pipe,  sett- 
ing stones  and  monuments,  erect- 
ing poles  and  columns,  loading 
cars,  hoisting  materials  on  new 
structures,  and  for  many  other 
purposes. 

Each  leg  is  fitted  with  a  pointed 
foot  for  hard  ground  and  a  broad 
flange  for  soft  soil. 

WRITE  FOR  BULLETIN  Y  17. 

Bulletin  A7  deals  with  the  Morris 
Worm-Gear  Chain-Block. 


THE  HERBERT  MORRIS  CRANE 
&  HOIST  COMPANY.  Limited. 

EMPRESS  WORKS,  Peter  Street,  TORONTO. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  stock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Linings 
Wall  Copingr 
Culvert  Pipe 
Inverts 

TeIephone(Toronto  Connection) 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


For  Water  and  Gas  Mains 

Diams.  12  in.  to  30  in. 

The  Chemical  Analysis  of 

Matheson  Joint  Pipe 

is  especially  designed  to  resist  corrosion 
and  with  the  additional  protection  of 

National  Textile  Coating 

offsets  the  excess  thickness  of  cast  iron 

Quick  Shipment 

FACTORY  PRODUCTS  LIMITED 

Steel  Department 

TORONTO 
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Sewer 
Pipes 

High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with  us.  We  also  manufacture  culvert  pipes, 
inverts,  flue  linings,  stove  linings,  fire  bricks,  locomotive  blocks, 
gulley  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :   St.  Johns,  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Round  Pipe  and  Square  Dealings 


Build  Your  Sewers  Now 


And  Save  Money  To  Ratepayers 

ompetition  is  very  keen  in  all  lines  right  now  and 
las  not  escaped.     Contractors  need  work  and  are 
•ing  closer  to  rock-bottom  than  they  have  for  many 
All  material  has  dwindled  in  price.    So  has  labor. 

''ou  can  save  20'Yo  to  30%  of  normal  cost  by  building 
sewers  now.    The  extra  i7o  that  money  costs 

illowed  up  by  the  saving  on  work. 

— Buy  Now — 

and  keep  the  wheels  of  progress  turning. 

The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONT. 
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Electric  Steel  Castings 

We  can  supply 

Carbon,  Manganese,  Alloy,  Steel  Castings, 
Forging  Ingots,  Etc. 

Write  for  prices  and  particulars. 

The  Electric  Steel  &  Metals  Co.,  Limited 

Welland      «  Ontario 


Universal  Form  Clamp 

Secured  to  the  ends 
of  round  rods  passed 
through  your  forms, 
these  inexpensive 
clamps  hold  the  cen- 
tering rigid,  resist- 
ing a  strain  ex- 
ceeding the  tensile 
strength  of  the  steel 
rods  themselves. 
Clamps  are  easily  applied,  adjusted 
and  tightened.  A  wrench  releases 
them.  Pull  the  rods  out  of  the  con- 
crete with  our  Rod  Puller. 

Write  today  for  Circulars  and  Prices 

Railway  Contractors  Supply  Co. 

Standard  Bank  Building,  Toronto 

Agents  for  Ontario  and  Eastern  Canada 

— Montreal  representatives— 
RAMSEY  &  KELLY,  511  Quebec  Bank  Building 


DUMP  CARS 

Sides,  ends  or  all  around.    Ail  sizes  and  designs. 
Steel  Construction. 


Mine  Cars 


Industrial  Cars 


The  side  dump  car,  U  or  V  shaped,  or  constructed  as  shown  above, 
offers  many  advantages  over  other  styles  for  brickyards,  contracting 
work,  sand  pits,  mines,  and  industrial  purposes.  Made  with  chilled 
semi-steel  wheels,  cold  rolled  steel  axles,  high  carbon  roller  bearings  in 
dust  proof  boxes. 

BRICK  M.XKING  M.XCHINERY  of  all  kinds.  Special  attention 
paid  to  AL'TOMATIC  CL'TTERS  and  the  equipment  of  brickyards 
with  ARTIFiri.M.  DRYERS. 

B.   E.   BECHTEL,    Waterloo,  Ont. 

(Successor  to  Bechtels  Limited) 


SAFETY  FIRST 

being  interpreted  means 

Associated  Automatic  Sprinklers 


and  spells 

Conservation  of  LIFE,  PROPERTY  and  CASH 
Automatic  Sprinkler  Protedion  provides  Pradical  Immunity  from 
Fire  Loss  and  a  Saving  on  Insurance  Premiums  of  40  to  60%. 

Our  address  is 

Head  Office :  297  Campbell  Ave.,  Toronto 
Quebec  Office:  707  New  Birks  BIdg.,  Montreal 


Associated  Automatic 
Sprinkler  Head. 
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FRESH  AIR  IS  CHEAP 

In  factory  and  large  building  construction  it  is  necessary  to  consider  the 
lic.ilth  of  the  inmates,  if  maximum  of  efiiciency  is  expected.  This  means 
iluit  an  abundance  of  pure,  fresh  air  is  essential. 

PEDLAR'S  "Perfect"  VENTILATORS 


will  meet  these  requirements. 

No  dangerous  down-draughts  or  noxious  gases  where  these  are  installed, 
but  a  large  volume  of  fresh  air  is  kept  constantly  moving  at  a  low  ve- 
locity. 

Operate  eciually  well  in  calm  or  rough  weather  and  positively  will  Jiot 
admit  rain  or  snow. 

Special  types  to  specification.     We  invite  enquiries,  and  can  furnish  the 
most  suitable  ventilator  for  any  style  of  building. 

Write  for  fully  descriptive  booklet  "C.R." 

ADDRESS  NEAREST  BRANCH 

THE  PEDLAR  PEOPLE,  Limited 

Established  1861 

Executive  Office  and  Factories :  OSHAWA,  ONT. 

Branches:    Montreal    Ottawa    Toronto    London  Winnipeg 


The  right  temperature  in  factory  or  office  will  raise  the  capacity  of  your  working  force. 

Electric  Propeller  Fans 

will  keep  a  room  cool  and  well-ventilated — they  pay  for  their  original  co^  in  a  short  time. 

Bulletin  208-Z  will  explain. 

B.  F.  Sturtevant  Company  of  Canada,  Limited 

Gait,  Ontario,  Canada 

MONTREAL  TORONTO  VANCOUVER  WINNIPEG 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale; 

Applied  Ir'erspective,  by  William  P.  P.  Longfellow. 
Published  in  1901  by  Houghton  Mifflin  &  Com- 
pany. 98  pages,  illustrated.    Price  $1.00. 

A  Treatise  on  Cement  Specifications,  by  Jerome 
Cochran.  Published  in  1912  by  D.  Van  Nostrand 
Company.    100  pages.    Price  $1.00. 

Building  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple, 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  354  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
165  pages,  illustrated.    Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Soine  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 

Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 
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His  first  order  occurred  as  follows;  he  had  contract- 
d  to  excavate  a  sewer  job  at  22c.  per  yard,  his  own 
ost  by  hand  to  be  15c.  per  yard.     He  learned  that  by 
"comotive  crane  his  costs  would  be  11c.  per  yard,  or  a 
■I  ofit  of  11c.    He  bought  a  Browning  Locomotive  Crane 
•  ir  $5,000,  his  freight  was  $150,  and  9  months  upkeep 
•SlOO,  a  total  of  .$5,750.    The  Browning  gave  him  a  cost 
per  yard  of  Sc. — his  profit  was  14c.  per  yard.     After  9 
months'  work  on  this  large  job  he  sold  the  crane  for 
$5,000.     Hence  for  9  months'  use  of  this  Browning  Lo- 
comotive Crane  his  actual  cost  was  but  $750 — his  profits 
doubled  from  7c.  by  hand  to  14c.  per  yard.    A  Browning 
is  true  economy. 

THE  BROWNING  CO. 

CLEVELAND,  OHIO 

Sales  Offices  : 

4ew  York        Chicago        Philadelphin        San  Francisco 


Sales  Offices 
Welland  •  Ontario 

Cobalt  Ontario 
7  Bank  Street  Chambers 

Ottawa 
417  New  Birks  Building 
Montreal 


\"X:-?Me:''    STANDARD  STEEL 

AUvay  in  stock      CONSTRUCTION  CO. 


Reinforcing  Bart 

'Self-Seiitering" 

Corrugated 
Sheeting 

Send  for  Stock  List 


LIMITED 
WELLAND      -  CANADA 

M.\NTF.\CTURER.S  AND  ERECTORS 

Steel  Buildings  and  Bridges 


VANCOUVER  WOOD  PIPE 


&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  OUT  new  patented  Wood  Pipe  Coupling— Positively  LEAK  PROOF. 
Wrtc  for  1915  CataloKue 

319  Pender  St.  VANCOUVER,  B.C. 


Bend  It! 

Form  It! 

Seam  It! 

SHEETS 

Will  withstand  all  of  this  better  than  any 
other  sheet  metal  made  from  iron  ore. 

The  ab  ove  photograph  shows  a  piece  of 
No.  16  gauge  TONCAN  METAL  which 
was  subjected  to  the  severe  and  unusual 
strain  of  hydraulic  hammering  without 
breaking. 

Besides — 

Resists  Rust  and  Corrosion 

The  durability  of  Toncan  Metal  has  been  proven  by 
years  of  service  under  conditions  that  would  rapidly 
destroy  ordinary  sheet  metal. 

There  is  no  purer,  no  more  durable  ormore  econom- 
ical sheet  metal  mad*  from  iron  ore  than  Toncan 
Metal. 

Get  Prices  From 

The  Pedlar  People,  Ltd. 

Oshawa,  Ont. 

CANADIAN  DISTRIBUTORS 

The  Stark  Rolling  Mill  Company 

Canton,  Ohio 

Sole  Manufacturers 
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Manitoba  Bridge  &  Iron  Works 

Limited 

—  MANUFACTURERS— 

Roofs,  Steel  Buildings  and  Structural  Iron  Work 

of  all  descriptions 

Railway  and  Highway  Bridges 


6,000  tons  of  Beams,  Channels,  Angles,  Plates,  Flats  and   Bars  always  in  stock  at 
our  works  for  QUICK  DELIVERY,  plain  or  fabricated. 
Designs  and  estimates  promptly  furnished. 

We  also  operate  a  Large  Grey  Iron  Foundry,  Annual  Capacity  5,000  tons 

Tank,  Forge  and  Machine  Shops. 


Office  and  Works 


WINNIPEG,  MAN. 


DOMINION  BRIDGE  COMPANY,  LIMITED 


Head  Office  and  Works, 


Branch  Offices  and  Works, 


Montreal,  P.  Q.  Toronto,  Ottawa  and  Winnipeg 

Engineers,  Manufacturers  and  Erectors  of  Steel  Structures 

Capacity  135,000  Tons 


Railway  and  Highway  Bridges, 
Swing  and  Bascule  Spans, 

Buildings  of  all  kinds. 
Hemispherical  Bottom  and 
other  Tanks, 
Transmission  Poles  and  Towers, 
Riveted  Pipe,  Caissons, 
Barges, 

Turntables,  Electric  and  Hand 

Power  Cranes, 
Hoisting  Appliances,  Lift  Locks, 
Hydraulic  Regulating 
Gates,  etc., 
Gear  Cutting  and  General 
Machine  Work. 


New  Work  Shop — Canadian  Vickers  Limited,  Montreal 

View  23  working  days  after  award  of  contract — Weight  Tons. 


LARGE  STOCK  OF  STANDARD  STRUCTURAL  MATERIAL  AT  ALL  WORKS. 
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J                J           csTABLisHto  .886  A  Period  of  Watchful  Acting 

m                \            m^U     U  ^^^^^^\.W^^m  nr'-'      ^        ^^'^  from  old  London  to  Edmonton  in 

■  #^m~l  I  I  I              ^1.             "M   ■  1|   I  I  I      the  Canadian  West,  but  distance  sometimes  in- 

^^^M  1  1  ^4                     M^^^^^^^l  tensifies  tlie  things  we  have  in  common.  Points 

^^^^                                                    ^  of  common  agreement  will  be  found  in  the  letters 

P'r|/\|'p^^|»|riA|    fc/^'Vl^'IAr  '^^y  Messrs.  Gorman,  Clancey  &  Grindley  and  Mr.  W. 

V  L^ii^lliV^\^l  111^    JNVYIV^T?  ^    Mountstephen,  of  London,  England,  published  in 

 —   this  issue.    The  outstanding  principle  to  which  they 

Published  Each  Wednesday  By  both  subscribe  is  the  ecomDmy  and  general  wisdom 

HUGH  G.  MACLEAN,  LIMITED  of  putting  constructional  work  in  hand  now,  at  a  time 

'  when  conditions  are  more  favorable  to  the  building 
HUGH  C.  MacLEAN,  Winnipeg,  President.  owner  than  they  have  been  for  years. 
THOMAS  S.  YOUNG,  General  Manager.  We  are  too  prone  to  surrender  our  ambition  and 
HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  enterprise  to  the  idea  that  this  is  a  period  of  "watch- 
Telephone  A.  2700  ful  waiting-;"  rather  should  it  be  a  period  of  watchful 

 —   acting.    This  is  a  strenuous  day,  in  which  the  whole 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  world  is  undergoing  a  process  of  remodelling.    Li  the 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  very  nature  of  things,  conditions  can  never  be  the  same 

VANCOUVER    -    Tel.  Seymour  2013    -    Hutchison  Block  again,  and  we  must  adapt  ourselves  to  the  require- 

NEVV  YORK  -  Tel.  3108  Beekman  -  1226  Tribune  Building  ments  of  the  hour.    Many  there  are  who  are  watching 

CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg.  and  waiting  without  contributing  a  turn  of  their  energy 

LONDON,  ENG.    -------    16  Regent  St.  S.W.  and  resources  to  the  wheels  of  the  Empire's  business. 

_  —   Supposing  Great  Britain  had  committed  herself  to  a 

SUBSCRIPTION  RATES  period  of  watchful  waiting  when  the  Kaiser  and  his 

_      ,        ,  ^     ^  -D  ,  ■     oo  nr,    TT   c         p^i-^irrn   «-?  nn  hordes  swept  over  Belgium  and  made  for  Paris — the 

Canada  and  Great  Britain,  $2.00.    U.  S.  and  l-oreign,  $3.00.  i  a         r                           ,  ,           u    n  ^■ 

,        ■     1A      4-  national  nag  of  the  Devil  would  now  be  floating  over 
Single  copies  10  cents  tj    r             -d   mj-          ^  r-i^^ 
  the  Parliament  Buildings  at  Ottawa. 

Authorized  fiy  the  Postmaster  General  for  Canada,  for  transmission  as  TllOSC    who    CaUllOt    fight    should    at    leaSt    take  ail 

•""Ent'e'red  a's'"eTond  class  matter  July  18th.  1914,  at  the  Postoffice  a.  aCtivC— yeS     and   a   StrCnUOUS— part   in   promoting  the 

RufTalo,  N.V..  under  the  Act  of  Congress  of  March  3,  1879.  activities   of   the    COUlltry.      Ill   OUr   field   WC   are  COm- 

—  "  mitted  to  constructional  activity,  and  each  one  of  us 

Alphabetical  Index  of  Advertisers  ^^.^^.^       influence  which  will  tend  to  encourage 

 _^  .  building  rather  than  to  discourage  it.    At  the  risk  of 

Vol.  29                         May  26,  1915                       No.  21  weary  reiteration,  let  us  remind  the  man  with  money 

 ^  to  build  that  materials  are  at  rock-bottom,  that  labor 

_  .     .     .  ^  is  plentiful,  and  that  contractors  are  tumbling  over 

rrincipal  UontentS                   Page  themselves  to  get  work.    Let  us  bear  in  mind  that 

.\  Period  of  -Watchful  Acting                                      549  every  undertaking  put  in  hand  at  a  time  like  this 

provides  employment  for  those  to  whom  employment 

Engineers  as  \  ic\ved  by  Contractors                                550  jg  vitally  necessary,  and  that  it  exerts  an  upward  iii- 

By  Richard  W.  Sherman  fluence  tending  to  encourage  others  to  follow  the  same 

example;  while,  on  the  other  hand,  every  contract 

Letters  to  the  Editor   cancelled,  every  constructional  undertaking  postponed, 

Coleman  Roads— Their  History,  Location  and  Construe-  contributes  to  the  sum-total  of  unemployment  and  ex- 

  552  ercises  the  minds  of  others  unfavorably.    Great  though 

g        -P  Routly  ^^^^  ^^^"^^  through  which  we  are  passing,  there  must 

^     ■  come  an  end  to  this  hateful  conflict,  and  the  ensuing 

Dust  Prevention:  Method  of  Application  and  Use  of  days  will  be  days  of  prosperity — marked  prosperity  for 

the  \'arious  Oils                                                  556  those  who  have  hung  on — for  those  who  have  counted 

.  optimism  and  confidence  more  worth  while  than  pessi- 

Currosion  ol  Iron  and  Steel  Water  Mains                        oo7  ^^^-^^^  ^^^^  ^^^j^  despair. 

Features  of  Park  Improvement  Work                            559  The  call  to-day  in  the  business  world,  as  in  the 

military  world,  is  for  the  best.   Always  we  need  strong 

Testing  and  Handling  Concrete  Aggregates                      561  ^^y^^y^ — j^eii  strong  in  brain  and  brawn,  strong  in  de- 

liy  11.  S.  Mattimore  votion  and  principle,  in  confidence  strong,  and  in  work 

strong. 

The  N'ancouvcr  Cliil).  \  ancouvcr   563   

Advantages  in  Use  of  Commercial  Hydratcd  Lime  Over 

Ordinary  Lime                                                     ...    504  Out    OI  the  WlldemeSS 

By  E.  W.  Lazell  A'  |      I  ERE  was  a  man  of  a  philosophical  turn  of 

.    .      r        ,          .  T.  T-£t   ^      .1          I  I       nfind  wfio  oucc  made  quite  a  reinitation  for 

Irregularity  of  Employment:  Its  Effect  on  the  Workman  J_                          ^               j.  1^^^  ^^.^^^^.1^ 

and  on  the  Contractor                                                 .(.0  ^^^^^^^  .^^  ^j^^  ^^^-^^^  ^.  ^^.j^.^,,^ 

New  Immigration  Buildings  at  \  ancouvcr                      567  thing  to  the  eft'ect  that  if  a  man  could  make  something 

which  the  public  wanted,  and  make  it  a  little  better 

Sir  John  Jackson,  M.P.  (Biographical)                          569  ^i^^,^  anyone  else,  the  world  would  make  a  beaten  path 

Personal  Mention                                                    571  to  his  door,  even  though  he  lived  in  a  wilderness. 

This  is  a  pretty  sort  of  a  statement,  but  it  does 

Mainly  Constructional  •              572  not  work  out  in  practice.    If  you  have  made  some- 
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tiling  which  the  world  wants,  and  made  it  a  little  bet- 
ter tiian  any  one  else,  you  are  still  a  long  way  from 
getting-  the  world  to  use  it.  You  must  get  upon  the 
house-tops  and  shout  aI)out  it  so  long  and  so  loud 
as  to  make  the  public  curious.  Unless  you  do  they 
will  not  buy.  They  will  not  make  any  beaten  path 
to  your  door,  even  though  it  be  located  at  the  most 
expensive  corner  in  your  town,  but  they  will  go  to 
the  merchant  in  a  back  .street  for  a  substitute  ma- 
terial, if  he  has  been  wise  enough  to  understand  that 
the  general  public  not  only  want  goods  to  fill  their 


requirements,  but  at  the  same  time  want  to  be  per- 
suaded by  argument  and  oft-repeated  announcement 
that  they  are  getting  the  best  value  for  their  money. 

The  facts  of  the  case  as  regards  the  actual  merits 
of  the  goods  have  much  to  do  with  securing  and  hold- 
ing the  trade,  but  no  matter  how  good  your  wares  may 
l)e  they  will  not  bring  you  sufficient  trade  to  keep  the 
bailiff  away  unless  you  let  the  consumer  know  about 
them  and  do  something  in  the  way  of  educating  the 
consumer  to  a  proper  appreciation  of  their  merits  for 
fulfilling  his  particular  requirements. 


Engineers  as  Viewed  by  Contractors 

By  Richard  W.  Sherman' 


COMPLETE  harmony  cannot  exist  between  en- 
gineers and  contractors,  as  each  represents  op- 
posing interests.  The  engineering  graduate 
starts  with  an  educated  prejudice  against  con- 
tractors, whom  he  believes  to  be,  in  the  main,  deter- 
mined to  get  the  best  of  engineers ;  and  therefore  he 
is  on  his  guard,  and  purposes  not  only  to  take  care 
of  himself  but  to  get  the  best  of  the  contractors. 

Contractors  dread  the  "boy  engineer"  just  from  col- 
lege. These  young  engineers  are  extremely  technical. 
They  expect  a  literal  compliance  with  every  iota  of 
the  contract  ol^ligations  by  the  contractor. 

With  rare  exceptions,  men  greatly  improve  in  learn- 
ing, wisdom,  and  disposition  as  they  grow  older.  After 
twenty  or  thirty  years,  a  man  is  surprised  to  find  how 
little  he  knew  when  he  started  his  professional  or  busi- 
ness career.  He  has  grown  riper  in  judgment,  and  has 
developed  greater  caution,  discretion,  and  justice  to- 
wards others.  He  grows  considerate,  amiable,  and 
kind. 

Contractors  are  largely  influenced  by  their  opinions 
of  engineers.  The  engineer  who  has  a  reputation  for 
ability,  honesty,  fairness,  and  good  disposition  will  at- 
tract l)idders  for  any  work  of  which  he  has  charge ; 
and  the  desire  to  do  work  under  him  would  be  an  in- 
centive to  reasonably  low  prices.  It  is  a  feature  of 
contracting  to  size  up  the  engineer  with  as  mucli 
accuracy  as  possible. 

In  bidding  for  work,  contractors  are  almost  as  sen- 
sitive as  weather-vanes.  It  may  be  possible  to  make 
a  profit  at  a  given  bid  under  one  engineer,  and  im- 
possible to  avoid  a  loss  under  some  other  engineer, 
with  all  other  conditions  similar,  and  the  quality  and 
the  merits  of  the  work  constructed  being  equally  good 
at  the  same  cost  to  the  owner  in  each  case. 

A  majority  of  bids  are  too  high.  The  highest  bid 
is  often  twice  as  much  as  the  lowest,  even  when  the 
lowest  is  sufficient.  Over-anxiety  to  secure  the  con- 
tract is  the  commonest  cause  of  low  bidding.  Low 
bids  are  often  made  to  keep  a  contractor's  organization 
together  for  future  work  on  which  he  hopes  for  better 
l)rices. 

Contractors  who  do  not  care  for  the  contract  often 
bid  fairly  high  up,  without  any  expectation  of  secur- 
ing the  contract,  but  merely  to  avoid  a  reputation 
among  contractors  of  being  low  bidders,  and  with  the 
bare  chance  of  getting  the  work  at  good  prices.  Ex- 
cessively high  bids  are  usually  the  result  of  lack  of 
knowledge  of  the  value  of  the  work  and  lack  of  time 
to  become  familiar  with  it. 

♦  Chief  Engineer  of  the  New  York  State  Highway  Commission. 


If  an  engineer's  i)reliminary  estimate  is  believed  to 
be  too  low,  it  drives  away  bidders  and  tends  to  indif- 
ferent, high  bidding.  Some  over-anxious  contractors 
may  be  influenced  thereby  to  bid  too  low.  They  may 
secure  the  work,  in  which  event  the  engineer  has  an 
unpleasant  task  during  construction.  There  is  almost 
sure  to  be  a  disposition  on  the  part  of  the  contractor 
to  save  himself  from  loss,  and  he  is  thus  tempted  to 
slight  the  quality  of  the  work.  Both  contractor  and 
engineer  are  in  some  degree  injured  by  the  work  hav- 
ing been  done  at  less  than  cost. 

y\n  engineer  who  can  make  reliable  i)reliminary  es- 
timates will  find  his  services  in  demand  by  municipali- 
ties, corporations,  and  other  owners  ;  or,  if  he  chooses 
to  practise  as  a  contractor's  engineer,  he  will  find  his 
services  of  great  value  in  that  field.  Some  prominent 
engineers  of  my  acquaintance  would  not  under  any 
circumstances  do  engineering  work  for  contractors, 
confining  their  services  entirely  to  the  owners.  I  know 
of  other  engineers  who  confine  themselves  wholly  to 
engineering  for  contractors,  and  who  do  a  large  busi- 
ness as  engineering  experts  for  contractors,  in  litiga- 
tions. 

These  two  fields  of  engineering  are  becoming  more 
and  more  distinct,  and  it  is  my  opinion  that  an  engi- 
neer is  wise  who  makes  his  choice  and  adheres  strictly 
either  to  the  one  line  of  practice  or  to  the  other. 

The  contracts  and  specifications  on  very  large  and 
important  works  are  usually  models  of  perfection.  In 
smaller  works,  such  as  may  amount  to,  say,  not  over 
$200,000,  contractors  are  often  confronted  with  bid- 
ding papers,  contracts,  specifications,  plans,  etc.,  which 
are  a  disgrace  to  the  engineer  who  drew^  them. 

There  are  a  few  engineers  who  are  sometimes  called 
"specification  fiends."  They  write  to  many  places 
where  work  is  advertised,  for  specifications,  etc.  They 
read  them  eagerly  and  often  clip  such  paragraphs  as 
catch  their  fancy — usually  those  which  are  harsh,  se- 
vere, and  unreasonable  from  a  contractor's  standpoint. 
With  these  clippings  to  aid  them,  they  draw  up  speci- 
fications, etc.,  which  often  deserve  the  name  of  "crazy- 
quilt"  specifications.  Such  papers  are  full  of  contra- 
dictions, useless  paragraphs,  and  ambiguities  which 
are  almost  sure  to  cause  contention  and  trouble  dur- 
ing the  construction  and  in  tlie  final  settlement,  or 
lead  to  litigation.  Such  engineers  are  apt  to  insert 
severe  conditions  such  as  excessive  cash  deposits  with 
the  bids,  unreasonably  short  time  in  which  to  con- 
struct the  work,  excessive  per  diem  licpiidated  dam- 
ages for  overtime,  excessive  bonds,  and  sometimes  ex- 
cessive retained  percentage  where  monthly  payments 
are  provided.    About  all  they  can  think  of  is  to  make 
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tlie  work  nn(lcsiral)le  and  objectionable  to  contractors. 
Sucli  engineers  and  their  work  are  often  avoided  by 
the  best  class  of  bidders,  and  the  conti-acts  are  apt 
to  g'o  to  rather  undesirable  contractors. 


before.  It  is  not  necessary  to  commit  oneself  to  buying;  let 
him  ask  for  prices  on  material  and  lal^or,  and  see  to  what  a 
low  level  the  dollar  sign  has  descended. 

Yours  very  truly, 
GORMAN,  CLANCEY  &  GRINDLEY,  LIMITED, 


LETTERS 


Chlorination  of  Water 

Ottawa,  May  14th,  1915. 

l'"(li!nr,  The  t'ontract  Record: 

i  wish  to  point  out  that,  although  the  short  abstract  on 
-Chlorinalion  of  Water"  appearing  in  the  May  5  issue  of 
your  paper  is  generally  correct,  there  is  one  misstatement. 
I  am  credited  with  the  opinion  that  hypochlorite  treatment 
uilh  calcium  hypochlorite  is  the  most  practical  method  of 
purifying  the  Ottawa  River.  This  is  quite  contrary  to  my 
present  opinion,  however,  and  to  all  that  I  have  said  in  the 
past,  as  1  believe  that  chlorination  should  be  regarded  mere- 
ly as  a  temporary  expedient  when  used  alone,  though  it  is 
of  great  utility  when  used  as  an  adjunct  to  other  forms  of 
purification  for  increasing  the  factor  of  safety. 

The  point  under  discussion  in  Montreal  was  "the  most 
economical  and  efficient  method  of  chlorination."  and  I  gave 
reasons  for  the  oi)inion  I  hold  that  calcium  hypochlorite, 
when  properly  applied  and  thoroughly  mixed  with  the  sup- 
ply by  mechanical  methods,  is  just  as  efficient  as,  and  mucli 
more  economical  than,  liquid  chlorine.  As  I  pointed  out, 
many  of  the  plants  using  bleach  arc  not  using  the  material 
on  hand  to  the  full  advantage,  whereas  newer  installations 
of  liquid  chlorine  are  so  designed  as  to  reap  the  advantage 
of  the  past  failures  of  others. 

Hoping  that  you  will  give  publicity  to  this  correction. 
Yours  truly, 

JOSEPH  RACE, 
City  Bacteriologist  and  Chemist. 

*      *  * 

Western  Contracting  Firm  Find  "Much  to  be  Thankful  For" 

Edmonton,  May  17th,  1915. 

Editor,  The  Contract  Record: 

In  reply  to  your  inquiry  as  to  building  prospects  in  this 
locality,  we  may  tell  you  that,  while  general  business  con- 
ditions are  not  normal  by  any  means,  there  is  still  much 
to  be  thankful  for  in  the  West.  Last  year  we  had  good 
crops,  which  realized  good  prices;  and  the  prospects  for  the 
present  season  are  good. 

In  this  section  of  the  country,  particularly,  the  building 
trades  arc  not  in  a  very  promising  condition — that  is  to  say, 
as  far  as  houses  and  speculative  blocks  are  concerned;  but 
just  the  same  there  are  hundreds  of  people  who  will  see 
the  wisdom  of  building  now,  and  benefit  accordingly.  The 
farming  proportion  of  our  community  is  the  most  envied. 
The  farmers  arc  in  the  best  position  to  improve  their  houses 
and  build  new  ones. 

.\s  you  say  in  The  Contract  Record,  this  is  the  time 
to  build.  Of  course,  nothing  is  cheap  unless  needed;  but 
one  can  tell  the  townspeople  that  if  they  have  been  paying 
rent,  and  have  any  money,  they  should  BUILD  NOW,  and 
own  their  own  home.  One  can  give  the  "BUILD-NOW" 
advice  to  the  farmer  who  has  been  living  in  a  shack  and  hous- 
ing his  family  less  comfortably  tiian  his  stock. 

\Vc  know  of  nothing  entering  into  the  constructional 
business  tliat  is  imi  ilu-aiver  now  than  it  has  been  for  years 


An  Old  Country  Viewpoint 

10  Regent  Street,  London,  England. 

May  12,  1915 

Editor,  The  Contract  Record: 

I  have  followed  with  much  interest  recent  discussions 
in  your  paper — notal>ly  the  one  on  trade  development,  but 
there  is  one  subject  which  of¥ers  great  and  useful  possibilities, 
particularly  in  such  an  issue  as  your  forthcoming  Annual 
Number.  The  subject  may  be  summed  up  in  two  words 
which  it  is  in  the  interests  of  the  constructional  field  to  im- 
press upon  the  public — BUILD  NOW.  It  would  be  impos- 
sible to  devote  too  much  attention  to  such  a  campaign,  and 
if  a  number  of  your  influential  readers  were  to  submit  their 
views  for  editorial  comment  the  discussion  could  not  fail  to 
carry  much  weight. 

It  is  not  sufficient  to  tell  the  financial  interests  that  build- 
ing materials  are  cheap,  that  labor  is  plentiful,  and  that  con- 
tractors want  work.  These  things  are  true,  but  there  are 
even  more  compelling  reasons.  It  is  estimated  that  in  the 
United  Kingdom  the  contracts  suspended  on  account  of  the 
war  represent  some  hundred  million  pounds.  When  the  war 
is  over  this  work  will  go  forward,  and  the  demand  for  ma- 
terial will  be  enormous.  In  addition  there  will  be  the  re- 
building of  the  ruined  towns  and  villages  of  Belgium,  France, 
Poland,  and — shall  we  say? — Germany.  The  cost  of  living- 
will  be  higher  after  the  war,  and  as  labor  will  be  greatly  in 
demand  it  will  undoubtedlj''  be  an  important  factor  in  the 
situation.  Not  only  this,  but  everyone  will  be  looking  for 
capital,  and  the  rate  of  interest  will  be  high. 

The  "Build-Now"  policy,  put  into  effect,  will  stir  up 
business,  release  some  of  the  money  that  is  tied  up,  and 
ease  the  great  pressure  which  otherwise  will  ensue  upon 
the  declaration  of  peace. 

Yours  very  truly, 

W.  A.  MOUNTSTEPHEN. 


The  Passing  of  a  Type 

HANDLING  men,  as  opposed  to  driving-  them, 
is  rapidly  replacing  the  old-fashioned  meth- 
od of  doing  work.  The  bullying,  blustering, 
foul-mouthed  walking  boss  of  but  a  few  years 
ago  is  rapidly  disappearing  from  construction  work, 
and  the  quiet-spoken,  tactful  superintendent,  quite 
frequently  an  engineer,  is  taking  his  place.  The  change 
marks  the  passing  of  a  type,  says  The  Engineering- 
Record.  The  laborer  of  today  is  a  different  kind  of 
man  from  the  laborer  of  ten  years  ago  :  the  increasing 
proportion  of  plant  and  mechanical  cc|uipment  on  con- 
struction work  has  brought  about  the  change.  The 
proportion  of  skilled  workmen  to  the  kind  whose  in- 
telligence is  equal  only  to  the  wielding  of  a  pick  and 
shovel  and  the  use  of  a  wheelbarrow  has  been  greatly 
increased.  The  old  type  of  workman  expected  brow- 
beating and  even  brutality.  But  the  new  type  resents 
it,  even  to  the  point  of  refusing  to  work.  The  think- 
ing contractor  realizes  the  change  that  has  taken  place 
and  adapts  his  methods  to  suit.  Llis  aim  is  to  get  the 
maximum  output  from  each  man  and.  to  accomi)lish 
it,  he  devotes  his  efforts  toward  developing  a  s])irit  of 
co-operation,  of  enthusiasm  and  of  interest  in  the  work. 
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Coleman    Roads — Their    History,  Location 

and  Construction 

Specially  contributed  by  H.  T.  Routly,  D.  L.  S  ,  A.  M.  Can.  Soc.  C.  E.' 


COLEMAN  township  was  named  in  honor  of 
Prof.  A.  P.  Coleman,  of  Toronto  University, 
it  Hes  on  the  Temiskaming  and  Northern 
Ontario  Raih-oad,  three  hundred  and  thirty 
miles  north  of  Toronto.  Within  its  boundaries  are  the 
famous  Cobalt  mines,  which  produce  about  seventeen 
million  dollars'  worth  of  silver  and  pay  ten  million  dol- 
lars in  dividends  annually,  it  has  been  estimated  by 
competent  authorities  that  they  have  produced  twot  .  ns 


4 


Grade  improvement  on  Hailcybury  road.    Grade  reduced  from  18  percent, 
to  6  per  cent. 

of  pure  silver  for  every  working  day  since  they  began 
to  operate.  The  township  has  the  highest  assessed 
value  of  any  township  in  the  province  with  the  excep- 
tion of  York.  The  bulk  of  its  revenue  is  derived  from 
its  proportion  (one-half)  of  the  provincial  tax  of  three 
per  cent,  of  the  profits  of  all  mining  companies  in  ex- 
cess of  ten  thousand  dollars  per  annum.  Of  Ontario 
municipalities  the  city  of  Toronto  alone  has  a  greater 
revenue  from  income  tax.    Its  municipal  organization 

*  Of  Routly  &  Summers,  engineers  and  contractors,  Huntingdon,  Que. 


is  similar  to  that  (>{  other  townships,  but  in  the  prac- 
tical administrati(jn  of  its  affairs  it  has  attained  a  near 
approach  to  the  commission  basis.  It  was  organized 
in  April,  1906,  with  Mr.  P.  J.  Finlan  as  Reeve,  but  on 
the  incorporation  of  the  town  of  Cobalt  Mr.  Finlan 
resigned  to  become  its  first  Mayor,  and  Councilman 
Arthur  Ferland  was  elected  Reeve.  Mr.  Ferland  has 
beet!  Reeve  by  acclamation  continuously  since  that 
time,  there  having  been  no  municipal  election  iti  the 
township  for  eight  years.  The  personnel  of  the  Coun- 
cil has  changed  slightly,  but  two  of  the  members  have 
also  served  continuously  since  its  incorporation.  Mr. 
Ferland,  who  is  a  man  of  wealth  and  leisure,  devotes 
a  great  deal  of  time  to  the  township's  affairs,  occupy- 
ing a  position  analagous  to  that  of  General  Manager 
of  a  company — minus  the  salary. 

The  township  of  Coleman  is  unique  in  other  re- 
spects. In  outline  it  is  very  irregular,  owing  to  the 
prior  location  of  the  Temagami  Forest  Reserve  and 
the  Gillies  Timber  Berth.  It  has  practically  no  agri- 
cultural lands,  the  mining  areas  being  very  rough  and 
rocky,  and  the  more  level  portions  mostly  swamp  lands 
or  sand  plains.  It  has  no  fixed  road  allowances,  but 
five  per  cent,  of  each  lot  is  reserved  for  highway  pur- 
poses, and  the  roads  may  be  made  wherever  desired  by 
the  municipal  authorities.  Throughout  the  township 
road  material  in  a  natural  state  is  exceedingly  scarce, 
but  this  lack  is  compensated  for  by  an  almost  un- 
limited supply  of  the  finest  trap-rock  in  the  waste 
dumps  of  the  various  mines,  and  this  trap-rock  is 
most  plentiful  where  mines  are  thickest  and  roads  most 
required.  In  the  early  days,  when  rock  containing 
under  40  ozs.  (about  twenty  dollars'  worth)  of  silver 
to  the  t(in  was  considered  "waste,"  some  of  the  roads 
were  built  of  this  material  which  may  eventually  be 
recovered  and  run  through  the  concentrating  mills 
for  the  value  it  contains.  Now  all  dumps  containing 
10  ozs.  or  over  are  reserved,  and  waste  rock  is  not  so 
plentiful,  but  in  the  meantime  the  roads  have  been 
built,  so  that  it  makes  little  difference. 

To  the  highway  engineer  Coleman   township  is 
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The  Sciuare,  Cobalt.    Laid  with  Rocmac  in  1911. 


Typical  section  on  Latchford  road,  built  with  boulders  on  boulder  bottom. 


most  interesting,  as  it  offers  unlimited  difficulties  in 
both  location  and  construction.  The  writer,  as  Engi- 
neer and  Superintendent  of  Construction  from  May, 
1909,  to  July,  1913,  had  charge  of  all  road  work,  and 
during  this  time  practically  all  the  roads  were  located 
and  opened  up,  and  the  principal  ones  macadamized. 
During  this  period  approximately  one  hundred  and 
sixty  thousand  dollars  was  expended  by  the  township 
on  its  own  roads  and  on  roads  in  the  adjoining  muni- 
cipalities of  Cobalt,  Latchford,  Bucke.  Firstbrook,  and 
Lorrain.  The  choice  of  location  for  the  various  roads 
was  the  most  important  and  most  difficult  feature  of 
the  work.  The  general  location  was  determined  by 
the  position  of  the  various  mines  to  be  served,  and 
these  mines  are  located  without  regard  to  latitude, 
longitude,  or  altitude.  Several  of  the  main  roads  had 
been  located  and  received  considerable  treatment  in 
1907  and  1908,  and  the  foreman  in  charge  followed 
the  ridges,  with  their  innumerable  ups  and  downs,  and 
avoided  flat  places  or  ravine  bottoms.  This  was  a 
costly  error,  and  in  many  cases  the  roads  had  later  to 
be  rebuilt  in  order  to  secure  uniform  grades  at  per- 
missible cost.  No  theoretical  limits  could  be  estab- 
lished for  grade  or  curvature,  but,  having  established 
the  general  location,  each  portion  was  so  treated  as 


to  make  the  best  of  the  possibilities,  having  due  re- 
gard to  cost  and  traffic  requirements. 

Immediately  after  assuming  charge  of  the  work  the 
township  was  urged  to  purchase  a  road-building  plant. 
For  various  reasons  this  was  postponed  until  the  sec- 
ond season,  but  the  good  results  were  so  immediately 
apparent  that  the  plant  has  been  operated  continu- 
ously each  season  since,  and  all  the  main  roads  in  the 
township  have  now  been  macadamized.  The  principal 
streets  in  the  town  of  Cobalt  and  a  trunk  road  from 
Cobalt  to  Haileybury  have  also  been  constructed. 
Plans,  profiles,  and  estimates  were  also  prepared  in 
1912  for  extending  this  road  five  miles  further  to  the 
town  of  New  Liskeard.  The  plant  consists  of  a  ten- 
ton  Buffalo  Pitts  roller  (a  most  excellent  piece  of  ma- 
chinery), a  Champion  portable  rock  crusher  with  bin 
and  screens,  sprinkler,  dump  wagons,  etc.  Note  the 
entire  absence  of  grader  and  scraper ;  these  imple- 
ments, so  necessary  in  the  ordinary  road  construction, 
Avere  out  of  place  in  Coleman.  The  plant  was. always 
kept  in  thorough  repair,  and  the  best  men  available 
secured  for  its  operation.  During  1912  the  roller  was 
operated  twelve  hours  a  day,  and  part  of  the  time 
seventeen  hours.  This  was  an  exceedingly  wet  sea- 
son ;  3^et  this  roller  operated  one  hundred  and  seventy- 


Switchback  road  located  and  built  on  their  property  by  the  .^lcKinley-Darra?h  The  Coleman  roller.  Cobalt^l.akc.  shown  m  lln  pu iuic.  is  now  being  di 

Mining  Company.  watered  to  permit  the  mining  of  bottom. 
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Rock  cut  on  Maileybury  road. 


five  ten-hour  days.  Much  of  the  work  was  on  the 
heaviest  grades,  but  the  amount  of  coal  used  was  only 
347  lbs.  for  a  ten-hour  day.  The  original  grates  were 
in  first-class  condition  at  the  end  of  the  third  season, 
as  were  also  the  cylinders  and  other  working  parts, 
'i'hc  crusher  was  also  subjected  to  very  hard  usage,  as 
chunks  of  solid  ore,  steel  bits  of  machine  drills,  sledge 
hammers,  and  such  things,  were  quite  common  in  all 
dumps,  and  often  found  their  way  to  the  crusher.  As 
much  as  three  wheelbarrow  loads  of  such  material  has 
been  picked  out  at  a  single  set-up.  In  spite  of  this 
and  the  tough  nature  of  the  rock,  the  total  cost  of 
maintenance  and  repairs  (including  jaw  and  check 
])lates)  was  only  thirty  per  cent,  of  the  original  cost, 
including  thorough  overhauling  at  the  end  of  the  third 
season.  It  was  driven  by  a  20  h.p.  electric  motor  at  a 
cost  of  from  fifty  to  sixty  dollars  a  month.  This  was 
made  up  by  a  flat  charge  f)f  twenty  dollars  a  month, 
three  cents  a  kilowatt-hour  for  power  used,  and  the 
cost  of  erecting  and  dismounting  transformers  and  con- 
necting wires.  Prior  to  macadamizing,  all  revisions  of 
alignment  and  other  improvements  to  the  subgrade 
were  made,  where  possible,  during  the  previous  sea- 
son. (Jf  the  original  main  roads  of  1907  and  1908  sev- 
eral sections  were  re-located,  and  in  many  cases  the 
ridges  were  abandoned  and  the  roads  laid  in  the  ra- 


A  fine  piece  of  road  near  the  Culonial  mine,  built  in  1909. 


\ines.  In  s(^me  cases  the  new  road  was  ])laced  jur^t 
at  the  edge  of  the  ravines,  the  outside  being  hand  laid 
retaining  wall  high  enough  to  form  a  shelf  of  sufficient 
width  for  a  road  with  the  least  amount  of  material, 
(iuard  rails  were  at  first  vetoed  by  the  Council,  but 
were  finally  adopted.  The  posts  were  built  into  the 
wall  during  construction,  and  afterwards  finished  with 
two  2x6  railings.  Many  sections  of  road  are  along 
the  sides  of  steep,  rocky  hills,  and  these  dry  rock  walls 
are  ten  feet  or  twelve  feet  high.  They  are  built  for 
strength ;  the  largest  stones  are  used,  and  are  not 
faced,  but  bedded.  In  a  few  instances  the  side  hills 
on  which  they  are  constructed  are  so  steep  that  a 
place  for  footings  had  to  be  blasted  out,  and  in  one  in- 
stance a  rock  bolted  concrete  footing  was  necessary. 
On  steep  slopes  retaining  walls  were  necessary  for 
economy  of  material,  and  strength  was  necessary  to 
permit  of  rolling.  The  inferior  walls  built  at  first  fre- 
c|uently  had  to  be  rebuilt  before  rolling  was  possible. 
The  lines  were  given  by  erecting  and  bracing  1x5 
templates  every  fifty  feet  on  straight  walls,  and  closer 
on  curved  walls.  They  were  usually  battered  about 
three  inches  a  foot,  but  this  varied  according  to  local 
conditions.  The  best  walls  were  built  at  a  cost  of 
$1.50  to  $1.65  a  square  yard  for  laying.  This  included 
hand-laying  the  backing  to  a  total  thickness  of  from 
two  to  five  feet.  Owing  to  the  saving  in  the  material, 
the  fine  and  finished  appearance  was  generally  ob- 
tained at  no  extra  expense  over  the  cost  of  rough  rock 
fill.  Many  of  the  ravines  and  other  low  sections  which 
were  avoided  by  the  earlier  locators  proved  excellent 
roadbeds,  usually  being  underlaid  by  coarse  open 
boulder  formation,  and  readily  drained.  Some  of  them, 
however,  were  so  deep  and  soft  at  first  that  horses 
could  not  be  used,  but  when  opened  up  they  have  sup- 
ported stone  roads  under  the  heaviest  traffic  without 
settlement,  although  the  vibration  or  tremor  under 
traffic  can  be  felt  to  a  considerai)le  distance. 

The  difficulties  did  not  cease  with  the  location  and 
construction  of  the  subgrade.  During  macadamizing 
it  was  seldom  possible  to  divert  traffic,  some  of  which 
was  heavy  hauling  of  ore,  coal  supplies  and  machin- 
ery, in  addition  to  the  more  troublesome  light  fast 
driving.  Trap  rock  does  not  re-cement  or  bind  of  it- 
self, and  no  amount  of  rolling  will  consolidate  it. 
Good  lime  rock  of  the  two-inch  size,  can  be  rolled 
dry  until  it  ceases  to  "weave,"  because  it  crushes  and 
binds  together.  Granite  will  also  become  "sett"  be- 
cause of  its  gritty  fracture.  Trap  rock  will  not  crush 
together  under  the  roller,  and  is  of  such  fine  grain 
and  smooth  fracture  that  even  small  sizes  can  be  rolled 
on  a  solid  foundation  and  will  remain  perfectly  loose 
indefinitely  and  continue  to  weave  or  move  during  roll- 
ing. The  ordinary  macadam  specifications  are  not  ap- 
plicable to  this  material.  There  is  no  lime  stone  in 
Coleman,  and  the  cost  of  lime  stone  grit  brought  from 
the  Southern  Ontario  quarries  was  prohibitive.  In 
some  parts  of  the  township  a  cementing  clay  gravel 
was  obtainable  where  mining  companies  had  carried 
on  deep  surface  trenching,  and  this  was  used  with  good 
results.  The  general  method  adopted,  however,  was 
to  cover  the  top  course  of  two-inch  stone  with  an  inch 
or  so  of  screenings,  and  \^y  continuous  rolling  and 
sprinkling  wash  this  into  the  macadam,  filling  the  in- 
terstices from  the  bottom  upwards,  always  keeping  a 
considerable  (piantity  of  screenings  on  the  surface  to 
protect  the  top  layer  of  stone  from  being  ground  by 
the  excessive  rolling.  The  upward  progress  of  the 
filling  action  was  indicated  by  the  water.  For  some 
time  this  would  run  through  the  road  instantly,  no 
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matter  how  fast  it  was  applied,  but  as  the  lower  por- 
tion became  filled  and  consolidated  less  water  was 
required,  and  by  digging  into  the  road  with  the  heel 
the  water  level  and  stage  of  construction  could  be 
determined  readily.  The  top  stones  remained  perfect- 
ly loose  until  the  filling  action  caught  them  from  be- 
low. Presently  the  water,  instead  of  rushing  down 
through  the  road,  began  to  flood  off  to  the  sides,  the 
surface  became  filled  and  "set,"  and  the  road  was 
bound.  No  wave  of  mud  or  slurry  was  ever  obtainable. 
Trap  rock  will  not  produce  mud  vmless  ground  ex- 
ceedingly fine,  and  hence  these  roads  are  perfectly 
clean  and  free  from  mud  in  wet  weather.  The  wearing 
surface  consists  of  1  in.  to  2  ins.  of  screenings,  which 
on  this  impervious  foundation  can  be  bound  hard  and 
smooth,  resembling  sheet  asphalt,  but  not  slippery. 
In  wet  weather  this  surface  is  clean,  producing  no 
nuid,  but  on  hot  dry  days  it  disintegrates  and  rapidly 
blows  away,  producing  considerable  dust.  The  cost 
of  macadamizing  after  the  preparation  of  the  subgrade 
ran  between  eighteen  hundred  and  two  thousand  dol- 
lars a  mile.  As  so  much  of  the  township  has  been  en- 
tirely denuded  of  trees,  and  as  the  roads  are  usually 


Road  around  Kerr  Lake. 

elevated  above  adjoining  lands,  the  sun  and  wind  have 
maximum  effect.  In  addition  to  this,  motor  buses 
and  cars  were  found  destructive,  and  to  meet  these 
conditions  many  experiments  were  tried  with  various 
kinds  of  road  oils.  Nothing  gave  satisfactory  results 
inilil  Tarvia  "B"  was  tried.  The  first  tank  car  was  pur- 
chased and  apj)lied  in  June,  1913.  The  writer  severed 
his  connection  with  the  township  shortly  after,  but 
recommended  the  continuation  of  Tarvia  treatment, 
and  during  the  seasons  of  1913  and  1914  the  sum  of 
$7,lUi.32  was  expended  in  applying  33,349  gallons  to 
14.35  miles  of  road,  or  at  the  rate  of  about  $500  for 
2,400  gals,  a  mile.  The  quantity  is  about  right,  but 
the  cost  should  not  have  exceeded  $400  a  mile. 

Another  patent  road  binder  used  was  Rocmac.  In 
June,  1911,  990  scpiare  yards  of  this  was  laid  on  Co- 
balt Square — "the  busiest  spot  in  New  Ontario" — at 
a  cost  of  93  cents  a  scpiarc  yard.  Although  sui)jectcd 
U)  severe  flooding  during  several  big  fires,  it  has  proved 
very  satisfactory,  being  at  its  best  where  the  traffic 
is  the  heaviest. 

Wages  varied  from  $2  for  laborers,  $2.50  for  fore- 
men, and  $5  for  teams,  in  1909  to  $2.25  for  laborers, 
$4  lor  foremen,  and  $0  for  teams,  in  1913.  Dynamite 
was  in  almost  daily  use  by  nearly  all  the  gangs,  but 


no  serious  accident  occurred  to  either  persons  or  pro- 
perty. Several  hundred  cubic  yards  of  rock  were  taken 
out  in  the  Cobalt  streets,  and  in  the  township  we  were 
'always  close  to  electric  transmission  lines,  telephone 
lines,  compressed  air  pipe  lines,  or  other  unprotected 
structures.  This  immunity  from  accidents  was  due 
to  the  employment  of  skilled  workmen,  to  careful 
supervision,  and  to  the  fact  that  the  foremen  and  men 
were  constantly  reminded  that  the  township  was  will- 
ing if  necessary  to  pay  a  little  more  a  cubic  yard,  but 
that  they  wanted  no  accidents,  and  that  carelessness 
meant  dismissal.  It  is  most  difficult,  however,  to  get 
capable,  experienced  rock  men  to  take  reasonable  pre- 
cautions for  the  safety  of  themselves  and  their  fellow 
workmen,  and  a  large  proportion  of  the  accidents  that 
occur  with  explosives  are  due  solely  to  the  deplorable 
recklessness  of  the  workmen  themselves. 

The  results  obtained  locally  by  the  use  of  Cole- 
man trap  rocks  as  road  material  have  attracted  much 
attention,  and  many  have  investigated  the  feasibility 
of  supplying  this  material  to  Southern  Ontario  muni- 
cipalities. In  1912  a  trial  shipment  of  twenty  carloads 
was  made  to  Toronto,  part  being  used  on  the  Kennedy 
Road,  near  Scarboro,  and  the  balance  on  Dundas  Street 
in  the  city.  At  the  latter  place  a  short  but  strenuous 
"stampede"  was  engineered  by  an  ex-Cobalt  prospect- 
or, who  "salted"  the  rock  piles  on  the  street  with  rich 
silver  speciments  from  his  cabinet  and  allowed  him- 
self to  be  discovered  finding  them.  Much  of  the  rock 
contained  showings  of  pyrites,  white  iron,  or  smaltite, 
and  some  "rich  stakes"  were  carried  off  by  the  lucky 
first  locators. 


Concrete  Blocks  on  the  Original  Panama 
Canal  Contract 

CONCRETE  blocks  made  by  the  French  Canal 
Company  in  1886  have  been  used  extensively 
in  beach  protection,  and  their  use  appears  to 
be  well  warranted  by  the  endurance  of  the 
material.  Although  the  concrete  was  formed  in  blocks 
like  cut  stone,  and  not  made  monolithic  as  in  all  re- 
cent works,  its  endurance  under  severe  weather  con- 
ditions is  remarkable.  The  materials  used  were  Port- 
land cement,  Bohio  rock,  and  Panama  beach  sand.  In 
quoting  the  sjiecification  under  which  this  concrete 
was  made,  Col.  Goethals  says : — 

"The  Bohio  rock  is  volcanic  agglomerate  of  rather  low 
specific  gravity  and  medium  hardness,  but  very  resistant  to 
atmospheric  weathering.  During  severe  "northers,"  the 
breakers  have  sometimes  been  strong  enough  to  roll  tlie 
blocks  upon  the  beach." 

The  French  records  of  the  contract  of  1880,  under 
\vhich  these  blocks  were  made,  contain  the  following- 
specifications  : 

".Stone  to  pass  through  a  ring  0.00  m.  (2.30  in.)  diam- 
eter, and  to  be  washed  and  screened  to  eliminate  all  particles 
smaller  than  0.03  m.  (.78  in.)  diameter.  The  cement  mortar 
til  1)0  composed  of  800  kilogrammes  of  cement  mortar  to  1 
cu.  meter  of  sand.  These  materials  to  be  mi.xed  dry  upon  a 
wooden  platform  under  a  roof,  antl  water  to  be  added  by 
means  of  sprinkling  hose,  talcing  care  to  use  only  as  nuich 
water  as  may  be  necessary  to  produce  a  homogeneous  mor- 
tar which  will  slick  to  the  shovel.  The  concrete  to  be  com- 
posed of  3  parts  of  mortar  and  '.I  of  stone.  After  the  mortar 
shall  have  been  mi-ved  as  specified  above,  add  the  stone,  and 
mix  with  an  iron  hoe,  until  all  of  the  stone  shall  be  com- 
pletely covered  with  mortar;  the  mi.xing  to  be  accomplished 
without  further  addition  of  water;  the  stone,  however,  to  be 
watered  carefully  in  the  pile,  at  least  one  hour  before  using." 
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TITE  method  of  application  and  the  amount  of  oil 
that  should  be  applied  will  depend  upon  the 
kind  of  oil  used,  the  condition  of  the  surface  of 
the  road  on  which  it  is  to  be  used,  and  other 
local  conditions.  The  li^ht  oils  should  l)e  applied  more 
frecjuently  and  in  smaller  quantities  than  the  heavy 
oils.  The  crude  or  the  refined  oil  may  be  applied  either 
cold  or  hot,  according  to  its  quality.  Most  crude  oils, 
;iii(l  some  refined  nils,  have  been  applied  cold;  but  it  is 
necessary  to  heal  tlie  heavier  oils  l)efore  they  are  ap- 
plied. 

The  oil  is  shipped  either  in  l)arrels  containing  from 
about  30  to  5i>  l;;iK.  each,  or  in  steel  tank  cars  contain- 
ing from  6,000  l(j  10,000  gals.  each.  If  a  heavy  oil  is 
used,  it  is  necessary  that  the  tank  car  be  equipi)cd 
with  steam  coils  in  order  to  heat  the  oil,  that  it  may 
be  drawn  or  pumped  from  the  tank. 

When  the  material  is  shipped  in  barrels  it  is  cus- 
tomary to  heat  it  on  the  roadside  in  heating  kettles 
holding  from  4  to  10  bbls.,  from  which  it  is  applied  to 
the  road  surface  by  the  use  of  hand  pouring  pots  of 
about  4  gals,  capacity.  It  is  important  that  these  pots 
l)e  provided  with  spouts  that  will  spread  the  oil  in 
such  a  way  as  to  produce  an  even  distribution,  as  in 
this  lies  the  secret  of  the  success  of  its  application. 
The  ordinary  water  sprinkling  spout  with  the  holes 
punched  larger  with  an  8  d.  or  20  d.  wire  nail,  depend- 
ing upon  the  grade  of  material  being  used,  will  usually 
give  very  satisfactory  results. 

When  the  oil  is  shipped  in  tank  cars,  it  is  usually 
a])plied  to  the  road  from  tank  wagons,  holding  from 
400  to  800  gals.  Tank  wagons  used  for  this  purpose 
may  be  classified  under  two  heads:  (1)  Gravity  tanks, 
which  allow  the  oil  to  flow  by  gravity  through  a  per- 
forated pipe,  which  sprinkles  the  oil  onto  the  road.  (2) 
Pressure  tanks,  which  spray  the  oil  under  pressure 
onto  the  road  through  perforated  pipes,  or  a  series  of 
nozzles,  or  a  single  large  hose  and  nozzle.  The  pres- 
sure is  produced  either  by  steam  or  compressed  air  in 
the  tank  itself,  or  by  pressure  in  the  distributing  pipes 
only,  induced  by  some  form  of  pump. 

When  the  oil  is  applied  to  the  road  surface  in  the 
form  of  a  fine  spray,  which  can  be  done  with  the  pres- 
sure tank  wagon,  a  more  even  distribution  and  better 
penetration  is  secured.  The  pressure  tank  wagon  is 
particularly  valuable  when  it  is  desired  to  use  a  very 
light  application  of  oil.  By  the  use  of  such  a  wagon, 
so  light  an  application  as  Ys  gal.  per  square  yard  can 
be  evenly  spread,  while  about  1-3  gal.  per  square  yard 
is  as  small  a  quantity  as  can  be  uniformly  distributed 
with  a  gravity  tank.  The  use  of  the  pressure  tank  has 
an  additional  advantage ;  when  the  oil  under  pressure 
comes  into  contact  with  the  stone  with  some  force,  it 
blows  the  dust  from  the  surface,  and  thus  by  cleaning 
the  stone  secures  a  better  adhesion  of  the  oil.  This  is 
very  beneficial  with  the  heavier  asphaltic  oils  where  it 
is  absolutely  essential  that  the  surface  of  the  large 
stones  be  exposed  and  clean  in  order  to  insure  a  good 
bond.  However,  if  the  oils  are  not  too  heavy,  and  the 
road  is  gone  over  several  times  with  the  gravity  tank 
and  a  very  light  application  given  each  time,  a  very 
even  distribution  can  be  secured  and  fairly  good  re- 
sults obtained.  The  tank  wagon  is  sometimes  provid- 
ed with  a  heating  arrangement  either  in  the  form  of  a 


lire  box  underneath,  or  in  the  form  of  steam  coils  to 
be  attached  to  the  roller  boiler.  With  such  an  equip- 
l)cd  tank,  the  heavier  grades  of  materials  may  be  ap- 
])lied. 

In  general,  it  is  better  to  give  the  middle  of  the 
road  a  heavier  application  than  the  sides.  This  is  es- 
pecially true  in  the  case  of  the  lighter  oils  and  emul- 
sions, and  calcium  chloride  solution,  owing  to  the  ten- 
dency of  these  materials  to  being  carried  to  the  sides 
of  the  road  by  gravitation  and  running  water.  While 
in  the  case  of  the  lighter  oils,  no  cover  is  necessary 
after  the  oil  is  applied,  yet  better  results  are  usually 
sectn-ed  by  covering  the  oil  with  a  layer  of  coarse 
sand.  When  the  heavier  oils  that  require  heating  are 
used,  it  is  essential  that  they  be  covered  with  either 
screenings  or  coarse  sand.  Stone,  slag  or  gravel 
screenings  are  best  suited  for  this  purpose.  The 
screenings  should  be  dry  and  clean  and  free  from 
dust,  and  of  a  fairly  hard  material.  A  size  that  will 
])ass  a  J^-in.  circular  mesh  and  be  retained  on  a  yi-in. 
mesh  is  usually  very  satisfactory.  A  size  that  will 
])ass  a  ■}4-in.  screen  and  even  a  1-in.  screen  is  some- 
times used  with  perfect  satisfaction.  The  heavier  the 
grade  of  oil  that  is  being  used,  th  coarser  the  screen- 
ings may  be.  If  the  surface  is  afterwards  rolled,  larg- 
er screenings  can  be  used  than  where  traffic  alone  com- 
pacts them.  Unless  a  heavy  oil  that  stif¥ens  quickly 
upon  exposure  to  the  air  is  being  used,  it  is  best  to  al- 
low the  oil  from  5  to  36  hours'  time  to  be  absorbed  by 
the  road  surface  before  applying  the  screenings.  It 
often  happens,  however,  that  the  road  cannot  be  closed 
to  traffic  so  long,  in  which  case  the  screenings  are  put 
on  immediately  after  the  oil  is  applied,  with  very  good 
results.  If  the  oil  stands  in  little  pools  on  the  surface 
after  it  is  applied,  it  should  be  gone  over  with  hand 
brooms  and  the  puddles  of  oil  broomed  evenly  over 
the  surface  before  the  screenings  are  spread.  This 
will  aid  in  producing  a  more  uniform  surface,  and  uni- 
formity of  surface  is  not  only  one  of  the  essentials  in 
buiding  a  road,  but  it  is  also  one  of  the  essentials  in 
maintaining  a  road. 

Dust  prevention  is  so  closely  associated  with  road 
preservation  that  the  two  should  usually  be  consider- 
ed together,  for  any  method  of  preserving  the  surface 
will  invariably  reduce  the  dust.  It  might  be  well  to 
state,  however,  that  such  surface  treatments  of  oil  do 
not  constitute  the  building  of  a  road.  At  its  best,  it 
constitutes  merely  a  maintenance  proposition.  It  is  a 
false  notion  to  hold  that  an  old  worn-out,  rough  road 
surface  can  be  made  good  by  the  application  of  a  little 
oil.  In  order  to  maintain  a  good  surface,  it  is  essen- 
tial that  the  surface  be  put  in  a  good  condition  pre- 
vious to  the  application  of  the  oil.  Therefore,  unless 
it  is  merely  intended  to  temporarily  allay  the  dust, 
the  holes  and  ruts  should  be  eliminated  from  the  sur- 
face before  any  oil  is  applied.  The  depressions  in  the 
road  should  be  cleaned  of  all  dirt  and  foreign  material, 
the  edges  cut  vertical  and  the  bottoms  loosened  by 
picking.  The  depressions  shauld  then  be  filled  with 
stone,  slag  or  gravel  of  the  same  quality  and  size  as 
the  remainder  of  the  road  surface,  and  this  material 
thoroughly  compacted  by  hand  ramming  or  rolling. 

Poor  result  s  in  the  use  of  oil  treatments  frequentlv 
come  from  the  fact  that  the  surface  had  not  been  pre- 
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viously  cleaned  in  a  proper  manner.  The  practice  of 
some  small  villages  of  putting  oil  on  a  road  surface 
already  covered  with  several  inches  of  dust  and  hlth, 
cannot  be  too  severely  condemned.  When  such  prac- 
tice is  followed,  the  street,  after  every  rain,  will  be 
covered  with  a  black,  oily  mud,  which  may  be  as  ob- 
jectionable as  the  dust  itself.  Before  the  lighter  oils, 
such  as  are  put  on  cold,  are  applied,  the  surface  shuold 
be  comparatively  free  of  all  loose  dust  and  foreign 
material.  Before  the  heavier  materials,  such  as  re- 
quire heating,  are  applied,  it  is  very  important  that  the 
surface  be  cleaned  of  all  matted  dirt,  dust  and  foreign 
material,  so  as  to  expose  the  large  stones  in  the  sur- 
face of  the  road.  If  possible,  the  surface  should  be 
swept  with  horse  sweepers,  and  afterwards  with  hand 
brooms  so  as  to  remove  the  dust  from  between  the 
stones  to  a  depth  of  from  y^-in.  to  }'4-in.  The  heavier 
the  grade  nf  dil  used,  the  mure  important  it  is  to  have 
a  clean  surface  on  which  to  apply  it.  l"he  surface 
should  1)0  dry  and  the  warmer  the  air  temperature  the 
better. 

There  has  been  considerable  discussion  during  the 
past  year  concerning  sprinkling  of  the  stone  with 
water  before  applying  the  bitumen,  this  information 
is  likely  to  be  misleading;  for  it  is  be;lieved  that  it  is 
not  the  presence  of  water  that  might  cause  the  better 
results,  but  the  effect  the  water  has  in  cleaning  the 
dust  from  the  stone  which  gives  a  better  adhesion  of 
the  oil.  Hence,  we  would  conclude  that  if  sprinkling 
with  water  before  applying  the  oil  is  done,  it  should 
be  on  only  hot,  dry  days,,  and  then  sufficient  time 
given  after  the  sprinkling  for  the  water  practically 
all  to  evaporate  before  the  oil  is  applied.  Therefore 
we  are  still  warranted  in  saying  that  bitumens  should 
be  applied  only  to  dry,  warm  surfaces.  During  June, 
July  and  August  is  the  best  time  of  the  year  to  apply 
sucii  materials  to  the  road  surface. 

The  amount  of  oil  that  should  be  applied  to  the 
mad  at  any  one  time  will  depend  upon  the  condition 
of  the  road  surface,  the  quality  of  the  oil  used,  and 
the  nature  of  the  traffic.  In  general,  it  may  be  said 
that  a  couple  of  light  applications  during  the  year  will 
give  better  results  that  a  single  heavy  application  for 
the  same  amount  of  oil.  For  the  lighter  oils,  on  a 
comparatively  smooth  surface,  an  application  of  not 
to  exceed  %  gal.  per  square  yard  may  be  all  that 
should  be  applied  at  one  time,  while  on  a  rough,  pit- 
ted surface  with  the  binder  swept  from  the  top  sur- 
face of  the  road  to  a  depth  of  from  '4-in.  to  ;'4-in.,  as 
much  as  }i  gal.  per  square  yard  of  the  heavier  oils 
might  give  more  satisfactory  results.  Precaution 
should  be  taken,  however,  that  there  is  not  an  excess 
of  oil  applied,  as  too  hea\y  a  coat  of  the  lighter  oils 
is  ol)jcctionable  because  of  the  formation  of  a  black, 
frothy  mud  after  a  rain,  while  an  excess  of  the  heavier 
oils  will  form  a  thick  mat  >  the  surface  which  will  be 
peeled  and  picked  up  by  the  horse-drawn  traffic.  The 
heavier  the  automobile  trafhc,  the  greater  the  amouul 
of  oil  that  can  be  applied  up  to  a  certain  limit.  The 
aim  should  be  to  put  on  just  sufficient  oil  (and  sci-ccn- 
ings)  to  form  a  thin  mat  awr  the  surface  of  the  road. 
Tills  mat  should  noi  be  of  any  appreciable  depth  (n'er 
the  surface  of  the  larger  stones,  but  sufficient  to  well 
seal  up  the  voids  between  them.  This  will  hold  tiic 
hinder  in  the  stones  and  nial<e  the  i-i.ad  surface  water 
tight. 

The  cost  ol  oils  \  aries  accordin;^  to  the  i|ii;ihi\  of 
the  oil.  Also  the  price  of  the  same  oil  lliictnales  from 
time  to  time.    The  cost  .if  a|)pl\iiig  the  cold  varies 


from  Yic.  to  Ic.  per  gallon,  while  the  cost  of  applying 
the  hot  oil  will  vary  from  Ij^c.  to  3c.  per  gallon. 

The  preceding  information  is  abstracted  by  Engi- 
neering and  Contracting  from  a  bulletin  on  Dust  Pre- 
vention, issued  by  the  Highway  Department,  State  of 
Ohio. 


Corrosion  of  Iron  and  Steel  Water  Mains 

I N  a  paper  on  this  subject  read  by  Mr.  W.  J.  E. 
Binnie  at  a  meeting  of  the  Institution  of  Sanitary 
Engineers  (London),  the  author  said  that  in- 
ternal corrosion  and  incrustation  of  the  pipes 
caused  a  material  reduction  in  their  carrying  capacity. 
This  had  to  be  allowed  for  by  designing-  the  pipes 
^f  such  diameter  that  they  would  still  be  able  to  pass 
the  required  cjuantity  of  water,  even  after  incrusta- 
tion had  taken  place.  Although  incrustation  could  be 
removed  by  mechanical  means,  the  protective  coating 
could  not  be  restored,  and  once  scraped,  the  pipe  de- 
teriorated rapidly,  required  frequent  rescraping,  and 
presented  fresh  surface  for  attack,  with  ultimate  re- 
duction in  the  strength  of  the  pipe.  The  economic 
bearing  of  corrosion  was  even  more  important  in  the 
case  of  steel  than  of  iron,  as,  owing  to  the  smaller 
thickness  of  the  pipe,  the  loss  b}^  corrosion  repre- 
sented a  much  lai^ger  percentage  loss  of  strength. 

It  has  long  been  known  that  for  the  corrosion  of 
iron,  water  and  oxygen  are  required,  and,  according 
to  the  older  chemical  theory,  the  presence  of  an  acid 
is  also  necessary.  This  is  usually  found  in  the  carbon 
dioxide  present  in  the  air  and  water.  According  to 
this  theory,  this  carbon  dioxide  combines  with  the 
iron  to  form  soluble  ferrous  carbonate  or  ferrous  hyd- 
rogen carbonate.  The  oxygen  of  the  dissolved  air  then 
converts  the  soluble  iron  salt  into  ferric  hydroxide, 
which  is  deposited  as  rust  and  liberates  carbon  di- 
oxide, which  is  free  again  to  attack  the  iron  ;  and  so 
the  process  is  repeated  until  protection  may  be  found 
by  the  deposition  of  rust  on  the  iron.  It  appeared 
from  later  experiments  that  acid  was  not  necessary 
if  dissolved  oxygen  were  present  in  the  water,  and  an 
electrolytic  theory  was  put  forward.  According  to 
this,  the  water  contains  free  positively  charged  hydro- 
gen ions.  The  hydrogen  ions  tend  to  combine  with 
the  dissolved  oxygen,  but  cannot  do  so  until  they  ob- 
tain a  negative  charge.  This  they  obtain  from  the 
iron  which  is  changed  into  the  ionic  state,  combining 
with  the  hydroxyl  ions  to  form  ferric  hydroxide  or 
rust.  According  to  some  experimental  evidence,  how- 
ever, corrosion  does  not  take  place  when  all  traces  of 
CO2  are  removed,  even  if  dissolved  oxygen  be  pre- 
sent. The  matter  is  a  controversial  one,  but  the  au- 
thor declared  that  the  balance  of  opinion  was  in  favor 
of  the  electrolytic  theory.  A  biological  theory  has 
also  been  put  forward,  attributing  corrosion  to  the 
action  of  organisms;  but,  as  corrosion  takes  place  un- 
der conditions  that  inhibit  life,  this  explanation  is  im- 
probable; although  it  is  possible  that  the  acid  secre- 
tions of  organisms  in  the  water  nuiy  accelerate  corro- 
sion in  some  cases. 

Internal  corrosion  of  water  mains  is  accompanied 
])\  the  deposition  oi  incrustations  of  a  limpet-like 
form,  the  upstream  face  of  the  linqjct  being  steeper 
than  the  downstream  face.  They  rarely  form  to  a 
greater  height  than  ly^  in.  in  large  mains.  They  are 
hard  without  and  soft  within,  and  are  composed  of 
concentric  la_\  ers  of  ferric  oxide,  the  outer  layers  being 
sometimes  black  magnetic  oxide.  The  iron  below  the 
liini>ets  is  in\-ariably  i)itted  ])\    corrosion.  Whether 
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the  electrolytic  or  the  acid  theory  be  correct,  the  pre- 
sence of  dissolved  oxygen  in  the  water  is  essential 
before  corrosion  takes  place.  The  question  naturally 
presents  itself  whether  comparative  immunity  from 
attacks  could  be  brought  about  by  the  partial  removal 
of  the  dissolved  oxygen  from  the  water.  Tn  the  case 
of  a  350-mile  30-in.  main  between  Mundaring  and  Kal- 
goorlie,  Western  Australia,  such  a  course  was  sug- 
gested on  the  occurrence  of  severe  corrosion,  but  was 
not  put  into  practice.  The  idea  was  to  remove  the 
air  by  spraying  in  a  vacuum. 

As  might  be  expected,  the  corrosion  increases  with 
the  rapidity  of  flow  of  the  water;  but  there  appears 
to  be  a  critical  velocity  above  which  the  corrosion 
ceases  to  rise,  and  even  diminishes  again.  Sewage  con- 
tamination appears  to  use  up  the  free  oxygen,  and,  pro- 
vided there  is  no  deterious  acid  present,  such  water 
does  not  corrode  the  pipes  to  any  great  extent.  Grease 
also  acts  as  a  protective.  Hard  waters,  such  as  Lon- 
don water,  are  only  slightly  corrosive.  The  addition 
of  alkaline  solutions  greatly  diminishes  corrosion. 
External  corrosion  of  pipes  is  much  increased  liy  the 
presence  of  sea-water,  and  contact  with  ashes  and 
cinders  has  a  deleterious  effect,  probably  due  to  gal- 
vanic action.  It  is  generally  agreed  that  cast  iron  re- 
sists corrosion  better  than  steel,  and  that  this  is  large- 
ly due  to  the  siliceous  foundry  skin  affording  a  cer- 
tain measure  of  protection. 

Experiments  show  that,  speaking  generally,  the 
harder  the  steel  the  less  liable  it  is  to  corrode.  Hard 
steel,  however,  cannot  be  used  for  welded  pipes.  Small 
])ercentages  of  chromium  and  copper  are  of  value  in 
reducing  corrosion  ;  but  it  is  important  to  specify  a 
low  manganese  content,  as  manganese  generally  in- 
dicates the  presence  of  manganese  sulphide,  which  in- 
creases the  liability  to  corrosion.  Nickel  is  a  valuable 
adjunct  in  reducing  corrosion,  but  is  only  really  ef- 
fective in  large  quantities,  which  renders  the  steel  un- 
suitable for  pipes.  Provided  that  phosphorus  is  lim- 
ited to  1  per  cent.,  its  presence  is  rather  beneficial  than 
otherwise.  Silicon  has  a  marked  preventive  action  ;  if 
there  be  20  per  cent,  present,  the  product  is  practically 
incorrodible,  whilst  3  per  cent,  has  a  marked  beneficial 
effect.  '  Unfortunately,  such  high  percentages  render 
the  metal  unsuital)le  for  pipes,  owing  to  its  excessive 
hardness  and  brittlcness.  The  presence  of  sulphur  is 
always  objectional)le,  as  it  not  only  tends  to  set  up 
galvanic  action,  but  forms  sulphuric  acid  in  addition. 
Steel  which  has  been  subjected  to  stress  is  nnni,-  li- 
able to  corrode  than  unstressed  metal.  It  is,  there fi  )re, 
important  to  remove  the  internal  stress  by  annealing. 

In  the  early  days  of  electric  traction  considerable 
damage  was  brought  about  by  stray  currents ;  but  re- 
cent Board  of  Trade  regulations  afford  quite  sufficient 
protection  to  water-mains,  provided  they  be  kept  at 
least  2  ft.  clear  of  the  rails,  and  that  the  ground  he 
not  impregnated  with  salt  water,  in  which  case  it  is 
well  to  surround  the  pipes  with  lime  concrete  as  an 
additional  protection  beyond  the  usual  coating  mix- 
tures. Abroad,  it  is  well  to  give  the  rails  a  wide  berth, 
unless  the  regulations  afford  protection  c(ivii\ak'nt  tn 
that  given  by  the  Board  of  Trade. 

For  ordinary  cases,  it  has  been  found  that  a  coal- 
ing of  Dr.  Angus  Smith's  solution  is  a  fairly  efficient 
protection  against  corrosion.  The  mixture  used  now- 
adays consists  essentially  of  coal-tar  and  pitch-oil  in 
the  proportion  of  2  to  1  by  bulk,  and  the  pipes  are 
dipped  in  this  at  nearly  boiling  temperature  after  all 
rust  and  scale  have  been  removed.    There  is  a  possi- 


bility that  pinhole  penetrations  caused  by  air  bubbles 
will  impair  the  coating,  and  a  second  dipping  is  ad- 
visable. In  the  case  of  an  important  pipe  line  at  Birk- 
enhead an  entire  recoating  of  the  inside  of  the  pipes 
with  Siderosthen,  an  oil-tar  mixture,  is  specified.  For 
outside  protection  a  wrapping  of  Hessian  saturated 
with  bitumen  is  usual.  The  wrapping  on  the  joints 
and  on  places  where  the  hessian  has  been  damaged  in 
transit  has  to  be  done  in  the  field. 

Although  Chlorinated,  B.  Goli  Increase 
in  Number 

MULTIPLICATION  of  B.  CoH  in  bleach  treat- 
ed waters  in  summer  has  been  noted  by  11. 
E.  Jordan,  chemist  for  the  Indianapolis 
Water  Company,  in  a  recent  paper  present- 
ed to  the  Indiana  Sanitary  and  Water  Supply  Asso- 
ciation. Mr.  Jordan  was  controverting  a  statement 
which  appears  in  the  report  of  the  experts  promulgat- 
ing a  standard  of  purity  for  interstate  carriers.  Of  201 
samples,  21  gave  positive  B.  Coli  reactions  immediate- 
ly after  treatment,  39  after  24  hours  standing  and  42 
after  48  hours.  The  increases  were  confined  to  the 
warm  months.  From  November  to  April  actual  de- 
creases were  noted.  These  studies  are  now  being  car- 
ried out  in  greater  detail  to  obtain  all  possible  infor 
niation  as  to  the  ability  of  a  bleach-treated  filtered  sur- 
face supply  to  meet  the  standards  after  various  lengths 
of  exposure  to  various  temperatures. 

There  still  remains  a  tendency  among  filter  men 
t(^  avoid  giving  out  definite  information  on  their  B. 
Coli  findings,  which  indicates,  said  Mr.  Jordan,  a  mis- 
taken idea  that  these  bacteria  are  necessarily  a  bad 
indication  or  at  least  that  a  statement  of  such  findings 
will  be  the  basis  for  criticism.  He  gave,  however,  re- 
sults from  four  plants.  For  nine  years,  Washington, 
D.C".,  operating  with  a  raw  water  carrying  B.  Coli  18 
per  cent,  of  the  time,  has  reduced  the  presence  of  the 
organism  in  1-cu.  cm.  samples  to  0.8  per  cent,  of  the 
time.  At  Indianapolis,  for  eight  years  B.  Coli  were 
present  in  the  raw  water  48  per  cent,  of  the  time  and 
in  the  effluent  3.1  per  cent.  Lawrence  raw  water  car- 
ries the  germ  in  large  numbers  at  practically  all  times. 
Its  filtered  water  samples  for  17  years  have  contained 
]>.  Coli  10.8  per  cent,  of  the  time,  ranging  as  high  as 
18  per  cent,  for  three  years.  At  Harrisburg  the  raw 
water  is  rarely  free  biit  the  average  percentage  of  time 
(luring  eight  years  when  B.  Coli  were  present  in  the 
eiHuent  was  1.1.  In  these  cities  water  has  been  elim- 
inated as  a  factor  in  typhoid  fever  causation.  Data 
from  Pitt->1inrL:h  and  Albany  are  too  meagre  for  tabu- 
lation but  >hci\\  that  these  plants  do  not  continuously 
attain  the  carriers'  standard.  However,  both  plants 
liaie  effected  marked  and  continued  reduction  in  ty- 
l)hoid  death  rates. 

Mr.  Jordan  concluded  that  while  the  standards  are 
not  intended  for  public  water  supplies,  their  operation 
necessitates  their  conforming  to  it;  that  the  assump- 
tion of  non-multiplication  of  B.  Coli  is  not  beyond 
dispute,  and  that  ]nil)lic  water  supplies  are  being  safe- 
Iv  used  which  do  not  continuouslv  meet  the  standards. 


Erratum. — In  the  publication  of  the  article,  "The  Design 
and  Construction  of  Buildings  for  Industrial  Purposes," 
which  appeared  in  our  last  issue,  the  credit  was  inadvertently 
omitted.  The  article  was  an  extensive  abstract  of  a  paper 
read  before  the  Royal  Institute  of  British  Architects  (Lon- 
don, Eng.)  by  Mr.  Segar  Owen. 
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Features  of  Park  Improvement  Work 

The  More  Important  Problems  Involved  in  Construction  and  Design — 
Organization  of  Department— Drainage — Grading— Paths — Requirements  for  Site 


THE  working  organization  of  a  i)ark  department 
generally  comprises  a  ccnnscl  ;  landscai)e  ar- 
chitect, who  recommends  as  to  location  and 
prepares  grading  and  planting  plans  and  out- 
line of  general  features;  purchasing  department,  to 
secure  real  estate  ;  an  architect  who  designs  buildings, 
gateways  and  other  structures  ;  a  superintendent's  de- 
partment, which  succeeds  the  engineering  department 
and  attends  to  gardening  and  planting  operations  and 
ultimate  maintenance  of  the  parks;  clei-ical  force;  a 
secretary  and  treasurer  of  the  commission ;  a  title 
guarantee  department  or  company  to  pass  on  property 
transactions ;  engineering  department,  consisting  of 
chief  engineer,  assistant  engineers,  instrument  men, 
chainmen,  rodmcn,  inspectors,  and  a  chief  gardener 
and  his  assistants.  During  construction  work  the  park 
is  in  charge  of  the  engineering  department,  includ- 
ing any  police  assigned  to  it,  after  which  control  passes 
to  the  superintendent's  department. 

The  work  of  the  engineering  department  comprises  : 
(a)  Property  surveys  of  lands  to  be  acquired,  with  the 
deeds,  and  preparation  of  property  descriptions  to  be 
incorporated  in  deeds  of  conveyance,  (b)  Topograph- 
ical surveys  for  use  of  landscape  architect.  (c)_  De- 
signs of  sewerage,  drainage,  water  supply  and  light- 
ing systems  and  of  all  engineering  features  of  walls 
and  bridges,  (d)  Preparation,  letting  and  supervision 
of  all  contracts  for  construction  work,  (e)  Planting 
and  gardening  operations,  (f)  Maintenance  of  com- 
])lcted  work  until  it  is  turned  over  to  the  superin- 
tendent's departiuent,  which  may  not  be  organized  un- 
til the  work  is  well  under  way  or  even  completed,  (g) 
Policing  of  all  acquired  areas. 

General  Requirements  for  Park  Lands. — This  is 
specifically  a  question  of  landscape  architecture  and 
CDinmon  sense.  The  leading  requirements  are:  (1) 
Parks  must  be  accessible.  City  parks  should  be  so 
l)laced  that  all  of  the  population  can  easily  reach  at 
least  one  park  on  foot.  The  largest  country  parks 
should  be  easily  reached  by  carriage,  automobile  and 
trolley  car  with  rcasonaljle  fares. 

(2)  The  park  system  should  be  a  connected  sys- 
tem, the  various  parks  being  joined  by  parkways  or 
bfuilevards.    This  is  a  verry  essential  matter. 

(3)  A  park  should  l)e  located  with  regard  to  the 
other  requirements  of  the  territory  in  which  it  is  placed. 
Central  Park,  New  York  City,  although  an  asset  of 
inestimable  value,  is  so  placed  that  il  cuts  off  two 
nf  the  main  ,-irtcries  of  travel  running  north  and  south 
on  Manhattan  Inland. 

(4)  Parks  should  be  jilannid  with  a  distinct  view 
(if  the  population  to  be  Ijenefited,  the  problem  being 
worked  out  for  each  individual  case.  The  interest  of 
all  should  be  considered  alike — drives  for  the  rich 
and  resting  places  and  ])!aygrounds  for  the  poor. 

(5)  It  is  a  fad  well  known  to  cxpei-ts  that  poor 
lands  from  the  view[)oint  of  the  real  estate  operator 
arc  often  the  best  for  park  development.  Low  and 
swampy  lands  which  are  usually  festering  spots  in 
cities  are  among  this  class.   As  an  illustration,  Tacony, 

•  From  lectures  prcpnrpd  b.v  William  T.  Lyle,  Professor  of  Munici- 
pnl  Engineering  at  Lafayette  College. 


Pennypack  and  Cobbs  creek  valleys,  in  Philadelphia, 
are  narrow  and  deep,  and  if  laid  out  in  city  blocks  the 
grades  of  the  cross  streets  would  be  very  steep.  More- 
over, an  enormous  amount  of  filling  would  be  required 
for  the  street  construction.  These  valleys  were  bought 
liy  the  city  for  park  purposes  at  a  price  less  than  the 
cost  of  such  street  filling. 

Draining. — Underdraining  swampy  or  wet  soils  can 
be  accomplished  by  laying  agricultural  tile  or  by  stone 
or  brush  ditches.  In  the  former,  horse  shoe  tile  laid 
on  one-inch  boards  or  two-foot  collars  of  cylindrical 
porous  clay  pipe  Avith  four-inch  collars  or  rings  for 
the  joints  may  be  used.  Two-inch,  three-inch  and 
four-inch  pipe  are  the  sizes  ordinarily  used.  They  are 
laid  in  parallel  ditches  joining  the  main  at  an  angle 
of  45  degrees  by  Y  connections.  The  distance  apart 
of  the  trenches,  their  depth  and  the  size  of  the  tile  can 
be  determined  by  experience  ;  the  nature  of  the  soil, 
slope  of  land  and  elevation  of  water  table  are  deter- 
mining conditions.  If  the  drains  discharge  into  an 
open  channel,  the  tile  should  be  protected  from  injury 
in  some  way.  A  12-foot  length  of  cast  iron  pipe  is 
recommended,  a  "second"  being  suitable  for  this  pur- 
pose. 

In  making  stone  or  brush  ditches,  stones  or  poles 
are  placed  in  the  bottom  of  the  trench,  leaving  open 
spaces  for  the  passage  of  water.  To  prevent  clogging 
with  earth  they  are  covered  with  branches  or  straw, 
on  which  the  backfilling  is  deposited. 

Park  sewers  are  used  for  removing  surface  water 
and  also  for  removing  the  sewage  from  any  buildings 
upon  the  ground.  The  latter  are  generally  connected 
with  the  city  sewerage  system  or  a  small  disposal 
plant.  The  storm  sewers  discharge  into  the  nearest 
available  outlet. 

The  sewers  are  generally  laid  under  the  sod  rather 
than  roads  or  walks,  and  in  shallow  trenches ;  and  it 
will  usually  be  better  to  occasionally  dig  up  the  sewer 
to  remove  an  obstruction  than  to  provide  manholes 
at  every  change  of  line  and  grade,  as  in  the  case  of 
city  sewers. 

The  surface  water  inlet  is  generally  merely  an  iron 
grating  set  in  concrete  over  a  6-inch  elbow,  from  which 
the  water  is  carried  to  a  catch  basin  or  directl)^  into 
the  sewer.  Similar  gratings  are  placed  on  top  of  the 
catch  basins.  A  catch  basin  may  be  placed  on  one 
sid.e  of  a  road  or  path  and  a  plain  inlet  on  the  other 
side  connected  Avith  it.  The  inlet  grating  is  generally 
rectangular  for  paved  gutters  and  circular  for  grass 
gutters  or  low  spots  in  lawns. 

Surface  water  inlets  should  be  placed  at  frequent 
intervals,  the  spacing  often  used  being  125  feet. 

Grading. — Modern  practice  places  gutters  for  col- 
lecting and  removing  surface  water  in  the  sod  at  one 
side  of  the  drive  or  path  rather  than  at  the  edge  of  the 
paved  path  thereof.  'J'hese  swales  are  usually  de- 
pressions 4  to  6  inches  deep  and  6  to  12  feet  wide  run- 
ning parallel  with  the  drives  and  paths,  their  cross 
section  showing  a  continuation  of  the  line  of  the  ad- 
jacent slopes.  They  are  sodded  and  possess  the  ad- 
vantages of  intercepting-  storm  water  and  preventing 
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deposits  ill  the  sewers.  Where  a  steep  slope  conies 
clown  close  to  the  drive  or  ])ath,  these  swales  cannot, 
of  course,  be  used,  and  cobble  or  stone  gutters  may 
be  necessary. 

No  fields  or  lawns  should  be  made  absolutely  level, 
but  slight  slopes  or  depressions  should  be  provided  to 
remove  the  surface  water. 

J.akes  and  ponds  should  be  at  least  8  feet  deep  if 
possible,  to  prevent  objectionable  growths  of  water 
plants;  but  it  is  safe  and  proper  to  provide  a  shelf 
along  the  shore  line  extending  out  8  to  10  feet  with  a 
drop  of  about  18  inches. 

Ill  constructing  artificial  lakes,  it  sometimes  hap- 
pens that  a  part  of  the  shore  lies  in  an  unstable  soil 
which  cannot  be  excavated  without  flowing.  To  con- 
struct a  firm  and  stable  shore  the  following  method 
has  been  used :  A  single  line  of  piles  is  driven  close 
along  the  shore  line  but  with  every  fifth  one  omitted. 
At  these  gaps  batter  piles  are  driven  at  as  great  an 
angle  with  the  vertical  as  possible,  which  angle  can 
seldom  be  made  greater  than  about  20  degrees  if  a 
drop  hammer  pile  driver  is  used.  The  piles  are  all 
sawed  off  about  lj4  to  2  feet  below  the  proposed 
water  surface,  and  a  wale  is  framed  into  them  in  such 
a  way  that  the  thrust  of  the  batter  pile  is  transmitted 
to  the  wale  and  thus  against  the  vertical  piles.  Bolts 
with  washers  are  used  to  draw  each  pile  close  to  the 
wale,  which  consists  of  8  by  10-iiich  timber.  The  piles 
are  notched  to  receive  it  so  that  the  bolts  shall  not  be 
obliged  to  take  up  much  of  the  thrust.  The  material 
on  the  water  side  of  the  piles  can  be  removed  to  the 
depth  of  the  lake.  Good  upland  soil  is  then  dumped  in 
over  the  piles  to  reinforce  them  and  provide  a  firm 
shore.  This  soil  will,  of  course,  sink  down  into  the 
soft  material  below  and  more  will  have  to  be  added 
from  time  to  time,  until  all  settlement  ceases.  It  is 
wise  to  fill  in  considerably  above  the  proposed  grade, 
and  then,  after  say  a  month,  remove  the  surplus  ma- 
terial. 

Paths. — All  paths  should  be  on  an  incline  to  pro- 
vide drainage,  and  provision  made  at  the  low  points  for 
removing  water  by  carrying  a  tile  to  the  nearest  catch 
basin  or  sewer  or  to  a  gutter  or  swale.  Cinder  or 
broken  stone  foundation  is  laid  under  the  surface  ma- 
terial of  the  path.  These  precautions  are,  of  course, 
unnecessary  in  dry  soils,  and  the  cinder  foundation  is 
minecessary  in  gravelly  ones. 

if  paths  are  desired  curved  in  their  lines,  these 
curves  should  not  be  laid  out  arl)itrarily  but  should 
have  some  reason,  such  as  the  avoiding  of  trees,  rocks 
or  hillocks,  etc.  If  natural  obstacles  do  not  exist,  they 
can  sometimes  be  introduced  in  the  design. 

in  order  to  increase  the  effective  width  of  a  park 
walk,  wings  of  gravel  4  feet  wide  on  each  side  are 
often  used.  These  wings  should  have  the  full  cinder 
fou  ndation. 

Paths  should  be  crowned  in  the  middle.  A  crown 
of  three-qviartcrs  of  an  inch  in  a  walk  8  feet  wide  is 
am])le  for  cement,  while  for  gravel  walks  it  should  be 
(say)  50  per  cent,  greater.  For  gravel  walks,  hard 
roimded  gravel  with  cementitious  properties  is  desir- 
able. 

Construction. — In  beginning  the  construction  of  a 
park,  the  underdrainage  should  be  laid  first.  Follow- 
ing this,  the  first  thing  to  be  done  is  to  remove  all  the 
top  soil  and  pile  it  in  large  mounds  to  be  used  for  dress- 
ing the  land  after  the  grading  is  completed. 

Grade  stakes  are  set,  marked  on  the  side  with  the 
proper  cut  or  fill,  measured  from  the  top  of  the  stake ; 


or  driven  with  their  tops  at  grade,  if  j)OSsible,  in  which 
case  the  U>]>  of  the  stake  is  marked  with  crayon.  For 
heavy  fills  long  j)oles  may  be  used  with  their  tops  at 
finished  grade.  Where  the  cuts  are  considerable  a 
second  set  of  grade  stakes  must  generally  be  set  after 
the  first  are  dug  up.  To  preserve  the  latter  on  mounds 
of  undisturbed  ground  is  expensive,  and  they  are  apt 
to  be  disturbed. 


Simple  Concrete  Tester 

Fnj.D  tests  to  determine  the  strength  of  con- 
crete can  be  made  by  means  of  a  simple  ap- 
paratus like  that  illustrated  in  the  drawing 
herewith,  which  was  developed  in  connection 
with  work  on  the  new  Welland  Ship  Canal,  says  Ce- 
ment World.  The  machine,  while  not  absolutely  pre- 
cise, is  sufficiently  accurate  in  its  determinations  to 
serve  all  ordinary  practical  purposes. 

The  test  pieces  are  made  from  concrete  taken  di- 
rectly from  the  mixer,  and  are  molded,  as  shown  in  the 
drawing,  to  a  size  3^  by  4^  in.  in  cross-section  and 
3  ft.  long,  without  reinforcement.  After  being  stored 
for  definite  periods  under  known  conditions,  they  are 
tested  to  breaking  under  bending  stress,  by  means  of 
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the  leverage  device  indicated.  The  ratio  of  weight 
arm  to  power  arm  is  1  :12.  Shot  of  imiform  size  is 
poured  into  the  bucket  at  the  end  of  the  lever ;  and  a 
gauge  which  measures  directly  only  the  depth  of  the 
shot,  is  scaled  to  indicate  in  pounds  per  square  inch 
the  bending  stress  exerted  on  the  test  piece.  With  tht 
exception  of  the  steel  pins  and  fulcrum,  the  apparatus 
is  made  entirely  of  wood. 


Causes  of  Concrete  Road  Failures 

O ITERATIVE  causes  actually  found  to  account 
for  the  poor  results  sometimes  observed  in 
concrete  road  construction  are  listed  as  be- 
low in  a  pamphlet,  "Concrete  Pavements  in 
Western  Washington,"  recently  published  by  Reitze, 
Storey  &  Duf¥y,  Inc.,  of  Seattle,  W'ash.  They  are  all 
traceable  to  mistakes  in  judgment,  to  ignorance,  and 
to  lack  of  study  of  the  correct  methods  to  be  follow^ed. 

1.  No  rolling  of  stibj?rades,  even  on  fills  up  to  20  ft.  in 
depth. 

2.  No  wetting  of  subgrade  immediatelj'  preceding  placing 
of  concrete  on  the  hottest  of  days. 

3.  The  use  of  unseparated  and  unwashed  aggregates, 
more  commonly  called  "pit-run"  material,  used  in  proportion 
of  the  sum  of  two  aggregates  when  separated. 

4.  The  most  careless  handling  and  protection  of  the  ag- 
gregates until  such  time  as  they  are  mixed  with  the  cement; 
"I  have  seen  aggregates  piled  alongside  the  road,  so  dust- 
covered  and  so  thoroughly  mixed  with  dirt  from  teams  driv- 
ing over  them  that  at  first  glance  one  would  think  these  piles 
of  aggregate  were  simply  dirt  excavated  from  the  subgrade." 

5.  Dirty  and  unclean  water  used. 

6.  The  concrete  poorly  and  carelessly  mixed,  handled, 
and  placed. 

7.  The  concrete  burned  and  dried  too  quickly  by  reason 
of  no  covering  and  lack  of  wetting  down  and  keeping  wet 
after  placing. 
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Testing  and  Handling  Concrete  Aggregates 

By  H.  S.  Mattimore  t 

FOR  liiohxva}'  paving,  the  selection  of  good  ma- 
terials and  a  first-class  quality  of  engineering 
have  given  New  York  State  an  excellent  cjual- 
ity  of  concrete.    While  the  cement  used,  of 
course,  must  be  of  good  cjualit}',  the  same  is  ecjually 
true  of  the  other  ingredients. 

Sand  and  Screenings 

To  insure  a  high  grade  of  fine  aggregate,  the  fol- 
lowing specifications  have  been  drawn  up  by  the  State 
Ilighway  Commission: 

"Fine  aggregate  shall  consist  of  sand,  free  from  or- 
ganic matter  ;  that  which  shows  a  coating  on  the  grains 
shall  not  be  used  until  satisfactorily  washed." 

"No.  1  sand  for  use  in  concrete  pavements  shall  be 
of  the  following  gradation  :  100  per  cent,  shall  pass  a 
34-inch  screen ;  not  more  than  20  per  cent,  shall  pass 
a  No.  50  sieve ;  and  not  more  than  6  per  cent,  shall  pass 
a  No.  100  sieve." 

"Sand  may  be  rejected  for  this  class  if  it  contains 
more  than  5  per  cent,  of  loam  and  silt." 

"Mortar  in  the  proportion  of  1  part  cement  to  3 
parts  of  the  sand  to  be  tested,  shall  develop  a  com- 
pressive strength  at  least  equal  to  the  strength  of  a 
similar  mortar  of  the  same  age  composed  of  the  same 
cement  and  standard  Ottawa  sand." 

"Screenings  when  approved  in  writing  by  the  Chief 
ICngineer,  may  be  substituted  for  a  portion  of  No.  1,  2, 
and  3  sand  under  the  following  conditions: — The 
screenings  shall  be  free  from  dust  coating  and  other 
dirt :  100  per  cent,  shall  pass  a  }i-'n-\.  screen  ;  and  not 
more  than  6  per  cent,  shall  pass  a  No.  100  sieve." 
"The  compressive  strength  of  a  mortar,  in  which  the 
screenings  and  sand  are  in  the  proportions  intended 
for  use,  shall  be  at  least  equal  to  the  standard  strength 
obtained  with  sand  of  the  given  class." 

You  will  notice  that  the  only  allowable  use  for 
stone  screenings  as  fine  aggregate,  is  when  they  are 
mixed  with  a  proportion  of  sand.  AVe  have  had  some 
field  tests  made  in  using  all  screenings  for  aggregate, 
and  these  have  shown  such  doubtful  results  that  it  was 
not  thought  advisable  to  replace  all  of  the  sand  by 
screenings.  It  is  possible  to  get  good  concrete  with 
screenings  in  laboratory  tests;  but  when  tried  on  a 
large  scale  in  the  field,  it  is  extremely  difficult  to  get 
a  uniform,  well-graded  material.  The  proper  propor- 
tion of  screenings  from  the  hard  variety  of  stone  will 
improve  a  fine-grained  sand,  ])ut  the  high  costs  for 
careful  inspection  and  proper  mixing  are  likely  to 
make  their  use  proliil)iti\  c,  except  in  instances  where  a 
good  ((uality  of  sand  is  very  expensive. 

Stone  and  Gravel 

The  si)ecification  for  stone  as  coarse  aggregate  in 
concrete,  rr(|uires  that  sanijjles  shall  be  tested  before 
being  used  in  the  work.  It  must  be  free  from  dirt 
and  coating  of  any  kind.  As  a  tentative  specification 
wc  require  that  stone  for  use  in  concrete  i)avcment 
sliall  show  a  "l*'rcin"h  n  iclticicnt"  n\  at  li'ast  9  w  hen 
tested  in  the  standard  abrasion  apparatus  for  stone. 

Some  few  miles  of  concrete  pavement  have  been 
i)uilt  with  gravel  used  as  coarse  aggregate.  These 
were  in  sections  where  a  very  high  grade  was  avail- 
able. Such  material  was  all  tested  and  had  to  meet  the 
requirements  of  being  all  comjjoscd  of  sound  durable 
stone,  and  to  be  absoluteI\  cK  an  and  free  from  coating. 

•  Paper  presented  to  the  Association  of  American  Portland  (  rnient 
Jlantifacliircrn. 

t  First  Asi^istaqt  Engineer,  New  York  State  Highway  CoIIlnli^.'■ion. 


We  have  found  the  gravel  banks  in  a  large  part  of  the 
State  to  run  so  non-uniform  that  it  Avas  not  thought 
advisable  to  use  this  product  in  concrete  pavements, 
except  in  limited  areas  where  we  have  assured  our- 
selves from  past  experiences  that  a  uniform  product 
can  be  obtained. 

During  the  routine  of  the  physical  laboratory  with- 
in the  past  year,  the  work  included  the  examination 
and  testing  of  samples  representing  1,080,580  barrels 
of  cement,  909  samples  of  sand  and  857  samples  of 
stone.  The  cements  were  tested  according  to  the 
standard  methods  of  the  "American  Society  for  Test- 
ing Materials."  There  being  no  standard  tests  for 
sands,  the  following  is  a  brief  outline  of  the  tests  and 
methods  employed  in  our  laboratory. 

Sand  Tests 

Gradation. — 1,000  grams  of  the  sand  to  be  tested, 
after  a  careful  weighing,  is  screened  through  the  }^-ir\. 
No.  6,  No.  20,  No.  50,  No.  100,  and  No.  200  mesh 
sieves.  After  weighing  the  residue  on  these  sieves, 
the  proportions  passing  are  readily  computed.  AVe 
found  from  past  experience  that  these  are  the  essential 
sieves  for  an  intelligent  judgment  of  the  gradation. 

A/'oids. — For  the  determination  of  the  voids,  the 
sand  is  placed  and  loosely  compacted  into  a  gradu- 
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Curves  showing  relative  compressive  strength  of  1:1^^:3  concrelemade  from 
different  aggregates.   These  cubes  were  all  made  in  the  field 
and  stored  in  field  21  days. 

ated  cylinder.  This  latter  has  a  hole  drilled  in  the 
bottom,  in  which  a  tube  is  connected  leading  from  a 
burette  filled  with  water.  This  apparatus  is  placed 
and  worked  so  that  gravity  causes  the  water  to  rise 
slowl};-  through  the  sand,  forcing  the  air  ahead.  By 
reading  from  the  burette  the  amount  of  water  which 
has  flowed  out,  the  voids  can  be  computed  Avithin  a 
practical  degree  of  accuracy.  This  method  of  alloAv- 
ing  the  water  to  flow  in  from  the  bottom  rather  than 
from  the  top  of  the  sand,  eliminates  the  forming  of  air 
pockets,  Avhich  are  extremely  difficult  to  avoid  by  the 
latter  method. 

Loam. — For  the  determination  of  the  amount  of 
loam,  a  portion  of  the  sand  sample  is  placed  in  a  gradu- 
ated cylinder,  and  Avell  covered  Avith  water.  This  is 
thoroughly  agitated,  and  then  alloAved  to  settle  from 
10  to  24  hours.  The  loam  and  silt,  Avhich  readily  sep- 
arates from  the  sand,  is  deposited  on  top  of  the  sand, 
and  the  proportions  can  easily  be  computed.  This 
method  of  loam  determination  b}^  A'olume,  we  belicA^e, 
is  as  refined  a  determination  as  necessary  to  fit  all  prac- 
tical requirements.  It  also  alloAvs  an  easy  method  of 
checking  in  the'  field. 

Compression  Tests. — The  majorit}'  of  our  compres- 
sion tests  are  made  on  3-in.  cubes  mixed  1  part  cement 
to  3  parts  sand.  These  are  stored  in  moist  air,  and 
broken  in  14  days.    Four  cubes  are  made  from  each 
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sand — 2  from  the  natural  product,  and  2  from  tlic 
washed.  For  a  comparison  of  the  compression,  four 
cubes  of  the  same  size,  mixed  with  standard  Ottawa 
sand  and  the  same  cement,  are  made,  stored,  and 
1)rokcn  under  the  same  conditions  and  at  the  same 
age.  llie  cement  used  for  this  purpose  is  a  blend 
mixed  in  the  laboratory  from  cements  which  show 
similar  characteristics  under  tests.  The  cement  and 
sand  in  the  cubes  are  proportioned  by  volume  rather 
than  weight,  to  avoid  the  variation  of  the  latter  in 
sands  of  dif¥erent  character,  'i  lic  cement,  although 
measured  by  volume,  is  carefully  checked  by  weight, 
to  eliminate  different  degrees  of  compactness  in  mea- 
suring. 

At  present  time  we  are  nmning  a  series  f)f  sand 
compressions  on  both  2-in.  and  3-in.  cubes,  for  the 
tiltimate  purpose  of  using  the  smaller  size  cube.  These 
latter  will  be  made  up  in  lots  of  four,  two  of  which 
will  be  broken  at  7  days  and  two  at  28  days.  This  in 
many  cases  will  decrease  the  time  necessary  for  a  sand 
test,  and  also  enal)lcs  ns  to  observe  the  relations  of 
the  strengths  at  the  (HlYcrent  ages. 

Of  our  tests  we  consider  the  compression  strength 
of  the  sand  in  mortar  of  major  importance  ;  but,  as  this 
depends  more  or  less  on  other  determinations — especi- 
ally gradation  and  percentage  of  loam,  silt,  or  organic 
matter — it  is  advisable  to  run  a  full  test  in  order  pro- 
])erly  to  judge  the  material. 

Occasionally  sands  are  tested  for  tensile  strength  ; 
l)nt  our  experience  on  the  realtion  between  tension  and 
compression  strengths  of  sand  mortars  has  verified 
the  results  obtained  hy  other  investigators  in  the  fact 
that  this  relationship  is  so  non-uniform  that  it  is  abso- 
lutely unreliable ;  and,  as  we  Iniild  jilain  concrete  to 
withstand  compression  rather  than  tension,  we  should 
test  it  from  that  standpoint. 

During  the  course  of  construction,  the  concrete 
highways  are  under  ronstant  supervision  of  conii)et('nt 
engineers.  The  duties  of  tliesc  men  not  only  inelude 
ordinary  highway  engineering  work,  but  they  are  re- 
quired to  ins])ect  closely  all  concrete  aggregates.  This 
especially  refers  to  sand  and  gravel  supplies  ;  and  when 
such  material  shows  any  great  change  in  character, 
this  being  determined  by  field  tests  for  gradation  and 
loam,  such  conditions  are  immediately  reported  to 
their  superior  engineer,  who  takes  steps  to  rectify  them 
and  compel  the  contractor  to  secure  suitable  material. 

One  of  the  important  checks  instituted  within  the 
past  year  on  our  concrete  work  was  in  the  testing  of 
tlie  finished  product.  Engineers  in  charge  of  concrete 
Avork  are  required  to  make  6-in.  cubes  from  the  mixed 
concrete  as  deposited  in  the  work.  Two  cul)cs  are 
taken  from  every  500  cubic  yards  of  concrete  laid; 
this,  in  the  case  of  a  concrete  highway  16  ft.  wide  and 
of  our  standard  thickness,  represents  about  1,700  lin- 
eal feet  of  roadway.  These  specimens  are  stored  in 
moist  sand  near  the  highway  for  21  days,  at  which 
time  they  are  sent  to  the  laboratory,  where,  at  28  days, 
they  are  tested  for  compressive  strength.  The  engi- 
neers on  the  highways  are  notified  of  the  results  of 
such  tests ;  and  this  seems  to  have  promoted  a  friendly 
rivalry  between  them  to  endeavor  to  obtain  the  best 
possible  concrete.  This  pride  in  accomplishment  cer- 
tainly tends  toward  obtaining  desired  results.  The 
chiefs  of  the  department  do  all  in  their  power  to  build 
an  excellent  type  of  highway;  but,  in  the  end,  much 
depends  on  the  engineers  directly  in  charge. 

By  means  of  the  above  described  tests,  I  know  we 
obtain  a  good  quality  of  aggregates  ;  and  the  final  tests 
on  the  field  cubes  gives  us  an  excellent  check  on  both 


material  and  workmanship.  But  we  also  realize  that 
the  using  of  concrete  for  highway  surfacing  introduces 
the  factor  of  making  a  concrete  to  resist  impact  and 
abrasion.  This  at  present  is  well  taken  care  of  by 
using  a  rich  mixture ;  but  at  the  same  time  we  are 
studying  both  concrete  and  mortars  from  this  stand- 
point, and  hope  in  the  near  future  to  be  able  to  devise 
some  method  of  testing  the  abrasive  and  impact  resist- 
ance of  various  aggregates. 

Mr.  Mattirnore  supplemented  his  ]>aper  by  present- 
ing a  number  of  tables  and  curves  embodying  interest- 
ing features  brought  out  as  a  result  of  the  tests.  The 
curves,  for  example,  in  the  diagram  herewith  repro- 
duced, show  the  relative  compressive  strength  of 
1  :l3/2  :3  concrete  made  from  difYerent  aggregates.  Their 
main  value  is  that  they  are  the  results  of  field  tests, 
thus  giving  a  good  illustration  of  the  concrete  obtained 
in  actual  practice.  This  is  a  good,  fair  comparison 
of  stone  and  gravel  concrete,  as  both  of  these  aggre- 
gates were  of  high  grade,  particular  attention  being 
paid  to  obtain  a  clean,  uniform  product  passing  all 
requirements  for  this  class  of  concrete.  It  will  be 
noticed  that  the  material  made  with  screenings,  al- 
though showing  a  fair  compression  strength,  is  much 
])elow  that  obtained  with  a  good  sand.  These  latter 
cubes  were  made  from  concrete  placed  on  highways 
previous  to  the  adoption  of  the  specifications  quoted 
al)Ove. 

On  1  :2j^  :5  concrete,  similarly  made  from  different 
aggregates,  compressive  strength  tests  at  28  days 
brought  out  the  results  shown  in  the  accompanying 
table. 

Aggregates  Age 


No.  of  cubes.  Compression  Break 
Lbs.  per.  sq.  in. 


Slag  and  sand   28  Days 

Stone  and  sand   28  Days 

Gravel  and  sand   28  Days 

Stone  and  screenings  .  28  Days 
Coated  gravel  and  sand 

unwashed   28  Days 


IG 

i;u 

142 
28 

48 


2000 
1990 
189,5 
1740 

1170 


Complete  New  Track  Entirely  Before 
Putting  it  in  Service 

PUTTIXO  new  railroad  tracks,  such  as  addition- 
al mains,  into  service  just  as  soon  as  they  are 
safe  for  operation  often  proves  to  be  a  false 
economy ;  and  closing  the  construction  ac- 
counts before  all  work  properly  chargeable  to  the  con- 
struction is  completed  throws  an  unfair  burden  on 
maintenance  costs,  comments  a  writer  in  The  Engi- 
neering Record. 

A  few  weeks,  or  often  a  few  days,  additional  time 
will  prol)ably  enable  the  construction  forces  to  com- 
plete work,  A\  hich,  while  perhaps  not  apparent  to  the 
operating  official,  will  nevertheless  cause  considerable 
loss  and  additional  expense  if  not  done  before  the  new 
track  is  thrown  open  to  traffic.  In  cases  where  the 
roadbed  is  constructed  of  certain  kinds  of  material,  ir- 
reparable damage  is  done  by  permitting  the  continu- 
ous use  of  the  track,  even  by  work  trains,  before  bal- 
last is  applied,  or  even  after  only  a  light  ballasting  has 
been  efl'ected.  In  such  cases  the  ties  will  seat  them- 
selves in  the  roadbed,  forming  water  pockets  which 
will  probably  constitute  a  permanent  cause  of  trou- 
ble. Tracks  put  into  service  before  a  permanent  sur- 
face on  heavy  ballast  has  been  completed  are  liable 
to  costly  injury  through  bent  rails,  battered  joints  or 
broken  ties. 

h'ven  after  the  new  track  lis  l)ecn  opened  to  regular 
traffic  for  some  time,  in  no  case  should  the  work  be 
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considered  C()nii)letecl  uiilil  a  I'mal  raise  has  been  made 
and  tlie  necessary  ballast  placed  to  ])ring-  the  track 
ip  to  its  i)ernianent  cross-section.  If  the  track  is  to 
be  properly  maintained,  snch  a  raise  will  \ery  prob- 
a'dy  be  necessary,  and  the  cost  of  this  shonld  be  con- 
sidered a  proper  charge  to  the  construction  account, 
and  not  left  unju'^tlN-  to  increase  maintenance  costs. 


The  Vancouver  Club,  Vancouver 

TINS   line  huilding  was  erected  and  completed 
last  year  at  a'  cost  of  $300,000.     It  is  con- 
...i  iictea  according  to  the  Hennibique  system, 
of  reinforced  concrete,  and  is  eighty  hy  two 
hundred  feet  in  dimensions,  with  five  storeys  and  base- 


The  fine  new  premises  of  the  Vancouver  Club. 

ment.  ( )n  the  Hastings  Street  elevation  it  is  faced 
with  Hebron  pressed  brick  and  terra-cotta.  The  other 
elevations  arc  linishcd  with  cement  plaster,  the  site 
being  an  inside  unc.   <  )ii  the  first  floor  tliere  are  a  large 


entrance  hall,  various  ofifices,  cloak-rooms,  lavatories, 
bar,  reading  and  magazine  rooms.  The  second  floor, 
which  is  approached  by  a  wide  marl)le  staircase,  con- 
tains a  large  dining-room,  finished  in  Austrian  oak.  A 
private  dining-room,  reached  by  a  separate  staircase, 
communicates  with  this  room.  On  the  third  floor  are 
the  billiard  room  and  card  room,  the  fourth  and  fifth 
floors  being  given  over  to  bedrooms,  of  which  there 
are  twenty-eight,  with  fifteen  bathrooms. 

Tlie  basement  has  accommodation  for  a  staff  o! 
twentj^-five  persons,  with  separate  dining  and  recrea- 
tion rooms.  Provision  is  also  made  on  this  floor  for 
bakery  and  vegetable  supplies,  wine  and  beer  cellars, 
and  refrigerating-  rooms.  The  boiler  room,  with 
vacuum  cleaning  plant  and  electrical  control  panels, 
are  also  placed  on  this  floor. 

A  separate  entrance  on  the  I^fastings  Street  eleva- 
tion gives  access  to  the  ladies'  portion  of  the  club.  A 
third  entrance  leads  to  the  servants'  quarters,  and  the 
steward's  office  controls  the  supplies  which  are  de- 
livered through  this  entrance.  A  freight  elevator 
serves  all  floors.  A  large  passenger  elevator  and  two 
dumb-waiters  are  planned  in  suitable  positions. 

The  building  is  heated  by  steam — with  radiators 
in  the  small  rooms  and  hot  air  in  the  large  rooms — 
with  ventilating"  system  in  addition  operated  by  elec- 
tric fans,  this  being  in  fact  a  modified  t'lenum  system. 

The  furniture  was  supplied  by  Messrs.  Waring  & 
Gillow,  of  London,  England,  and  the  electric  fixtures 
were  manufactured  by  Messrs.  Cope  &  Son,  of  Van- 
couver. 

The  design  of  this  building  was  secured  in  open 
competition  by  Messrs.  Sharp  &  Thompson,  archi- 
tects, Vancouver. 


Perhaps  the  greatest  defect  in  the  method  hereto- 
fore generally  prevailing,  of  building  highways  by  is- 
suing bonds,  has  been  the  failure  to  provide  for  main- 
tenance of  the  road  after  it  is  built.  Only  in  rare  in- 
stances have  officials  faced  frankly  the  cost  of  main- 
tenance and  repair  of  bond-built  highways  at  the  time 
the  bonds  were  issued  and  before  construction  began. 
Maintenance,  however,  is  necessary  in  order  to  insure 
to  the  community  the  maximum  economic  service  of  a 
road,  and  to  preserve  the  investment  so  that  when  the 
bonds  are  redeemed  there  will  be  something  to  show 
for  the  outlay.  The  cost  of  maintenance  and  repairs, 
therefore,  should  be  studied  at  the  veiw  outset. 


Dining  Room,  looking  towards  Minstrel  Gallery. 


Entrance  Hall  and  Lounge. 
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Advantages  in  Use  of  Commercially  Hydrated 
Lime  Over  Ordinary  Lime 

By  E.  W.  Lazell,  Ph.D.* 


EVl'LRYONE  is  familiar  with  tlie  fact  that  when 
quick-lime  is  treated  with  water  a  violent 
action  takes  place,  the  lumps  of  lime  l)reak 
up,  heat  is  generated,  steam  is  given  off  and 
after  the  action  is  completed,  a  paste  or  putty  remains 
— the  ordinary  lime  putty  used  for  mortar.  The  fact 
that  quicklime  has  changed  its  form  from  dry  lumps 
to  a  wet  paste  and  that  heat  has  been  generated  prove 
that  a  chemical  reaction  has  taken  place ;  or  that  quick  - 
lime has  combined  chemically  with  water.  It  is  a 
scientific  fact  that  when  any  chemical  change  or 
reaction  occurs  exact  amounts  of  the  material 
are  involved.  In  the  chemical  change  which 
takes  place  when  lime  is  (|uenched  with  water 
delinite  amounts  of  lime  and  water  are  involved; 
in  slaking  lime  an  exact  amount  of  lime  unites  with  an 
exact  quantity  of  water,  forming  an  exact  amount  of 
hydrated  lime  and  it  differs  from  the  orginal  quick- 
water  is  present  to  satisfy  the  calcium  o.xide  (lime) 
then  a  dry  powder  will  remain.  This  powder  is 
hydrated  lime  and  nt  differs  from  the  original  quick- 
lime and  from  pulverized  lime  in  its  behavior  towards 
water.  When  water  is  added  to  hydrated  lime  no 
heat  is  generated  nor  does  the  material  slake,  thus  in- 
dicating that  water  has  no  further  chemical  action  on 
the  hydrate. 

What  is  Hydrated  Lime? — Hydrated  lime  of  com- 
merce is  the  dry  powder  resulting  from  the  treatment 
of  lime  with  sufficient  water  to  satisfy  the  chemical 
recjuirements  of  all  the  calcium  oxide. 

Necessity  for  Exact  Proportions  of  Lime  and  Wa- 
ter.— In  the  foregoing,  emi)hasis  has  been  laid  upon 
the  fact  that  precise  amounts  of  lime  and  water  react 
chemically.  In  other  words,  1  lb.  of  lime  requires  a 
certain  definite  amount  of  water  to  form  a  perfect 
hydrate.  If  too  little  water  is  used  in  quenching  the 
lime  in  the  process  of  manufacture  the  lime  will  be 
burned  in  slaking  and  free  lime,  or  lime  which  is  not 
combined  with  water,  will  be  present  in  the  hydrate, 
rendering  the  material  unsound.  Plaster  made  from 
such  hydrated  lime  will  later  pop  and  pit,  due  to  the 
gradual  slaking  of  the  free  lime  by  the  moisture  pre- 
sent in  the  atmosphere.  Further,  mortar  made  from 
such  unsound  hydrate  generally  works  tough  and  non- 
I)lastic.  The  free,  uncombined  lime  when  present  to 
any  considerable  extent  will  dry  out  the  mortar,  rapid- 
ly decreasing  its  strength  and  causing  it  to  crumble. 
Free  lime  in  hydrated  lime  is  a  dangerous  ingredient 
and  one  which  will  always  give  trouble. 

If  too  much,  water  is  used  in  the  preparation  of 
hydrate  the  material  will  be  damp  and  wet,  rendering 
it  difllcult  to  handle. 

Obsolete  Methods  of  Manufacture. — In  the  past, 
three  methods  were  used  to  produce  hydrated  lime : 

(1)  Small  pieces  of  lime  were  placed  in  a  basket 
and  immersed  in  water  for  a  few  minutes,  until  slak- 
ing began,  when  they  were  withdrawn  and  placed  in 
a  heap  in  order  to  conserve  the  heat  and  prevent  the 
escape  of  the  vapor;  the  material  swelled,  cracked  and 
became  reduced  to  a  dry  powder. 

(2)  Lumps  of  lime  were  placed  in  a  heap  and  wet 

•Chemical  Engineer,  Portland,  Ore. 


at  intervals  until  the  mass  was  equally  moistened 
throughout.  The  slaking  proceeded  as  in  the  first 
instance. 

(3)  Small  pieces  of  lime  were  exposed  to  the  air 
for  a  number  of  months  and  the  lime  absorbed  both 
water  and  carbon  dioxide  from  the  atmosphere,  fall- 
ing to  a  dry  pcnvder.  The  i)owder  consisted  of  dry 
sub-carbonate  of  lime  containing  about  10  per  cent, 
to  1 1  per  cent,  of  water. 

These  three  methods  of  dry-slaking  lime  were  crude 
and  unless  the  greatest  care  was  exercised,  the  re- 
sulting ])roduct  contained  particles  of  unslaked  lime. 
The  hydrate  produced  by  these  methods  was  generally 
short  and  possessed  po(jr  sand-carrying  capacity;  in 
fact,  hydrated  lime  made  by  any  of  the  above  methods 
was  suitable  for  use  in  agriculture  only  and  such  hyd- 
rate should  not  be  confounded  with  hydrated  lime 
manufactured  by  modern  methods. 

Modern  Methods  of  Manufacture. — The  modern 
method  of  manufacturing  hydrate  depends  upon  the 
addition  of  a  delinite  amount  of  water  to  a  j)redeter- 
mined  amount  of  lime.  By  no  other  method  is  it  pos- 
sible to  produce  a  hydrate  which  will  contain  sufficient 
combined  water  to  satisfy  the  demands  of  the  calcium 
oxide  (lime)  present.  It  is  of  the  utmost  importance 
that  all  the  calcium  oxide  be  in  combination  with  wa- 
ter, otherwise  the  hydrate  will  be  unsound  and  unsuit- 
able for  building  uses.  That  all  the  lime  be  satisfied 
with  water  will  be  insisted  upon  in  any  specification 
which  may  be  drawn  for  hydrated  lime  to  be  used  in 
the  building  trade,  and  it  is  vital  for  each  manufac- 
turer to  recognize  that  the  formation  of  hydrated  litne 
involves  a  chemical  change  requiring  the  presence  of 
exact  amounts  of  lime  and  water.  Since  the  process 
is  chemical,  it  requires  the  same  careful  supervision 
as  any  other  chemical  process,  such  as  the  manufacture 
of  Portland  cement.  The  production  and  use  of  hyd- 
rated lime  have  been  more  retarded  by  the  manufac- 
ture of  only  partly  hydrated  lime  than  from  all  other 
causes.  Any  method  of  manufacturing  hydrated  lime 
continually  to  produce  a  perfect  product  must  be  based 
upon  weighing  the  lime  used  and  measuring  the 
amount  of  water  added. 

Advantages  of  Hydrated  Lime 

From  the  Standpoint  of  the  Manufacturer. — One  of 

the  great  difficulties  in  connection  with  the  manufac- 
ture of  lime  is  the  perishable  quality  of  the  product. 
Lump  lime  cannot  be  stored  for  any  length  of  time 
without  deterioration,  thus  making  the  operation  of 
the  plant  dependent  upon  the  season  and  the  whnns 
of  the  weather.  Kilns  must  be  fired  up,  damped  down 
or  put  out,  according  to  the  season  of  the  year  and  the 
condition  f)f  the  weather.  This  unevenness  of  opera- 
tion results  in  a  high  unit  cost.  Since  hydrated  lime 
can  be  stored  in  bins  in  a  manner  similar  to  cement, 
it  is  possible  to  make  the  operation  of  the  plant  more 
nearly  continuous,  thereby  introducing  economies  in 
the  manufacture  and  reducing  the  cost.  The  manu- 
facture of  hydrate  also  means  a  more  extended  mar- 
ket, as  hydrated  lime  can  be  used  for  a  number  of 
purposes  for  which  quicklime  is  not  suitable. 

Advantages  to  the  Dealer. — Three  principal  ad- 
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vantages  to  the  dealer  are  the  ease  in  handling,  less 
deterioration  of  the  product  and  the  freedom  from  fire 
risk.  These  three  facts  alone  should  convince  the 
dealer  that  it  is  more  economical  to  handle  hydrated 
lime. 

Uses  of  Hydrated  Lime. — In  general  it  may  be 
stated  that  hydrated  lime  is  suitable  for  any  use  in  the 
building  trade  to  which  lump  lime  can  be  put,  and  it 
would  appear  that  as  soon  as  the  material  comes  into 
general  use,  its  advantages  will  be  found  to  far  out- 
weigh any  disadvantages.  The  use  of  hydrated  lime 
does  away  with  the  necessity  of  slaking  lime  to  a  paste, 
thus  saving  the  space  required  for  the  slaking  bed  as 
well  as  the  labor  of  slaking.  By  the  use  of  hydrate  it 
is  possible  to  proportion  the  mortar  so  as  to  have  ex- 
act quantities  present,  since  this  form  of  lime  comes 
into  the  market  in  convenient  packages  of  known 
weight.  This  point  is  always  appreciated  by  the  ar- 
chitect and  engineer,  as  it  is  a  well-known  fact  when 
lump  lime  is  used,  as  much  sand  as  possible  is  added 
with  the  result  that  the  mortar  is  lean  and  possesses 
little  strength.  If  hydrated  lime  is  correctly  manu- 
factured and  the  particles  of  core  removed  by  some 
process  of  separation,  the  resulting  product  Avill  pos- 
sess a  higher  grade  of  purity  than  the  original  lime 
from  which  it  is  made.  The  product  will  also  be  more 
uniform  and  these  tw'o  facts  appeal  strongly  to  all 
users  of  lime. 

Mortar  made  from  Hydrate  is  Stronger  than  that 
Made  from  Slaked  Lime. — In  June,  1910,  the  writer 
presented  the  results  obtained  from  an  extended  series 
of  tests  on  mortars  made  from  both  hydrated  lime  and 
lump  lime  to  the  American  Society  for  Testing  Ma- 
terials. One  of  the  most  important  conclusions  drawn 
from  these  investigations  was  that  the  mortar  pro- 
duced from  hydrated  lime  was  stronger  than  that  pro- 
duced from  the  corresponding  lump  lime  slaked  to  a 
paste.  This  conclusion  was  to  be  expected,  since  it 
is  possible  to  manufacture  hydrated  lime  by  mechani- 
cal means  under  good  chemical  control,  which  is  more 
thoroughly  slaked  than  it  is  possible  to  slake  lump 
lime  on  the  job.  With  lump  lime,  the  user  is  always 
dependent  upon  the  thoroughness  of  slaking,  and  it  is 
well  known  that  unless  lime  paste  is  run  off  and  stored 
for  some  considerable  time,  there  is  no  assurance  of 
complete  and  thorough  slaking. 

Practically  all  those  who  have  investigated  the 
strength  of  lime  mortars  have  recommended  the  use  of 
hydrated  lime  in  place  of  lump  lime.  In  Bulletin  No. 
30  of  the  U.  S.  Bureau  of  Standards,  the  following- 
statement  is  made :  "The  proportion  of  impurities  in 
hydrated  lime  is  generally  less  than  in  the  lime  from 
which  it  is  made.  In  building  operations  hydrated 
lime  may  be  used  for  any  purpose  in  place  of  lump 
lime,  with  precisely  similar  results.  The  consumer 
must  pay  the  freight  on  a  large  amount  of  water,  but 
the  time  and  labur  ref|uircd  for  the  slaking  are  elim- 
inated and  there  is  iin  danger  of  spoiling  it  either  by 
burning-  or  incomplete  slaking.  For  all  building  pur- 
])()ses  hydrated  lime  is  to  be  ])referred  tu  lump  lime. 
By  its  use  the  time  and  lal^or  involved  in  slaking  may 
be  saved  and  the  experience  of  the  laborer  is  elimin- 
ated as  a  factor  in  the  problem." 

if  the  use  of  hydrated  lime  in  the  l)uilding  trade  is 
til  l)e  increased,  this  can  \)v  brnught  about  (nih  1)\  the 
manufacturers  of  hydrate  ])reparing  and  marketing- 
only  such  material  as  is  S(jund  and  contains  no  free 
lime.  There  is  an  increasing  demand  for  hydrate  for 
use  in  concrete  to  render  the  material  more  plastic 
and  dense.    Hydrated  lime  can  be  advantageously 


used  in  all  cement  plaster  and  stucco  to  make  them 
work  smoothly  and  give  a  more  pleasing  color.  In 
all  these  uses  the  soundness  of  the  hydrate  is  the  para- 
mount requirement.  No  one  would  think  of  using 
unsound  cement — why  then,  should  they  expect  to 
use  unsound  hydrate? 

The  market  for  hydrated  lime  is  present  and  a  con- 
certed action  on  the  part  of  the  lime  manufacturers 
to  exercise  the  care  necessary  to  make  a  thoroughly 
hydrated  lime  will  result  in  a  more  extended  use  of 
the  material.  It  is  to  be  hoped  that  the  manufacturers 
will  direct  their  energies  along  this  line. — Concrete- 
Cement  Age. 


A  Mast  and  Boom  Concreting  Plant 

A  unique  plant  for  mixing  and  placing  con- 
crete at  Fort  Crockett,  Galveston,  Tex.,  is  il- 
lustrated in  Fig.  1.  The  work  under  construc- 
tion consisted  of  a  large  number  of  concrete 
Iniildings,  placed  along  a  line  about  2,000  ft.  long.  As 
buildings  contain  no  massive  concrete,  but  consist 
mainly  of  thin  walls  and  floors,  a  portable  type  of 
plant  -was  desired  in  preference  to  chuting  from  a  num- 
ber of  towers.  A  small  tower  and  plant,  supported  on 
a  flat  car,  was  first  considered,  but  it  was  finally  de- 
cided that  the  plant  shown  in  Fig.  1  would  be  more 
efficient,  due  mainly  to  the  elimination  of  chutes  and 
the  consequent  loss  of  time  which  would  necessarily 
result  in  changing  them. 

By  referring  to  the  illustration  it  will  be  noted 
that  the  plant  consists  essentially  of  a  braced  mast 


Fig.  1.— View  showing  mast  and  boom  concreting  plant  in  operation.  Note 
arrangement  of  lines  and  positions  of  hoisting  engine  and  mixer. 

with  boom  attached.  The  mast,  which  is  a  12  x  12- 
in.  timber,  is  pivoted  at  both  top  and  bottom  so  that  it 
can  be  turned  through  an  angle  of  about  300  deg.,  or 
until  it  comes  in  contact  with  the  inclined  braces.  The 
l)oom,  which  also  is  12  x  12  ins.,  in  section,  has  a 
length  of  about  60  ft.,  being  rigidly  connected  at  right 
angles  to  the  mast,  at  a  height  of  about  43  ft.  It  is 
supported  from  the  top  of  the  mast,  at  tlu'ee  points 
along  its  length,  by  means  of  rods  equipped  with  turn- 
buckles.  Along  the  top  of  the  boom  there  is  a  steel 
track  upon  which  the  trolley  runs  (see  Fig.  1). 

The  mast  is  mounted  at  the  apex  of  a  large  trian- 
giilai-  frame,  the  inclined  braces  from  the  top  of  the 
mast  being  carried  to  the  other  apices  of  the  triangle. 
'I'his  supporting  frame  is  carried  on  three  wooden 
tr\icks.  located  at  the  apices  of  the  frame,  each  ii-nck 
being  fitted  with  four  solid  wooden  wheels  ot'  very 
wide  tread. 
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The  equipment  on  the  frame  consists  of  a  "Smitli" 
mixer,  mounted  near  the  apex  of  the  triangle  at  the 
l)ase  of  the  mast,  together  with  a  hoisting  engine  and 
hoiler  and  a  crude  oil  tank,  placed  at  the  base  of  the 
triangular  frame.  The  hoiler  furnishes  steam  both  for 
the  mixer  and  for  the  hoist. 

In  operating,  the  bucket  is  placed  under  the  dis- 
charge end  of  tlie  mixer.  After  being  hlled,  it  is  rais- 
ed to  a  iieight  just  sufficient  to  clear  the  forms  and 
other  obstructions,  and  the  trolley  then  run  out  along 
the  boom  the  desired  distance.  The  bucket  is  then 
lowered  and  dumped,  after  which  it  is  brought  back  to 
the  mixer  l)y  reversing  the  operations.  It  was  neces- 
sary to  use  great  care  in  performing  these  operations, 
csj)ccially  when  the  Inicket  was  suspended  at  a  con- 
siderable distance  from  the  trolley  (as  in  h~ig.  1).  If 
the  horizontal  motion  of  the  trolley  was  started  oi" 
stopped  too  quickly  a  dangerous  swinging  of  the  buck- 
et resulted. 


The  arrangement  of  the  caljles,  by  which  the  buck- 
et and  trolley  are  operated,  is  shown  in  the  illustration. 
The  boom  is  moved  laterally  by  a  modified  tag  line.  By 
means  of  this  arrangement  one  man  can  handle  the 
boom  with  ease,  by  holding  the  line  at  the  mirldle 
bight,  at  the  point  where  it  is  shown  tied  to  the  stake 
(at  A,  Fig.  1).  The  entire  plant  is  moved  l)y  block 
and  tackle  attached  to  a  flead  man  anrl  to  the  nigger- 
head  of  the  hoist. 

I'iie  plant  is  also  used  to  drive  piles,  a  pair  of  leads 
and  a  steam  hammer  being  suspended  from  the  boom 
for  this  purpose.  After  being  placed  the  leads  are  held 
in  position  by  spuds.  With  this  arrangement  it  is 
easy  to  spot  the  hammer  in  position  for  driving  the 
piles. 

The  e(|uipment,  vvhicii  is  described  in  a  recent  is- 
sue of  Engineering  and  Contracting,  was  designed  and 
used  by  James  A.  McGonigle  &  Son,  contractors,  of 
Leavenworth,  Kan. 


Irregularity  of  Employment :  Its  Effect  on  the 
Workman  and  on  the  Contractor 


IUkl'XjULAklTY  of  employment  is  a  denujraliz- 
ing  factor  with  which  both  the  employee  and  the 
employer  are  now  contending.  In  certain  kinds 
of  work  it  is  reasonably  certain  that  workmen 
will  be  able  to  secure  fairly  steady  emi)loyment,  while 
in  other  lines  men  have  become  accustomed  to  view- 
ing such  employment  as  temporary.  In  a  measure, 
the  rate  of  wage  is  based  on  the  duration-of-employ- 
ment  factor,  and  the  employer  attempts,  by  wage  ad- 
justments, to  give  proper  weight  to  it.  It  is  doubtful, 
however,  if  contractors  realize  the  extent  to  which  ir- 
regularity of  employment  affects  the  efficiency  of 
workmen.  In  building  construction  it  is  such  an  im- 
portant factor  that  contractors  are  beginning  to  real- 
ize a  better  solution  of  it  is  necessary  if  they  are  to 
maintain  success  in  such  work.  As  building  work  is 
now  conducted  it  is  customary  to  retain  the  services 
of  workmen  only  until  they  ha\e  finished  their  work 
on  a  particidar  building.  In  fact,  even  foremen,  and 
sometimes  superintendents,  are  employed  only  for  a 
certain  jol).  In  general,  it  is  practically  impossible  to 
enforce  such  corrective  measures  as  the  ehiployer 
deems  necessary  from  time  (o  time,  because  the  em- 
ployee does  not  fear  discharge,  realizing  that  at  best  his 
employment  is  only  temporary.  The  average  em- 
l)loyee  who  follows  building  work  reasons  that  he  can 
only  hope  to  secure  employment  during  a  part  of  the 
year,  and  he  often  reaclies  such  a  state  of  mind  that 
he  does  not  even  desire  steady  employment.  The  dif- 
ferent wage  scales  adopted  as  standard  in  various 
cities  also  tend  to  increase  his  unrest.  Most  general 
contractors  endeavor  to  keep  throughout  the  year  a 
certain  part  of  their  working  organization ;  they  have 
in  their  employ  certain  superintendents  and  foremen 
whom  they  endeavor  to  give  permanent  employment 
— many  of  them,  however,  evidentl}'  do  not  realize 
that  a  serious  attempt  should  be  made  to  retain  the 
most  efficient  workmen.  It  is  a  known  fact  that  men 
become  attached  to  certain  foremen  and  will  make 
sacrifices  to  remain  under  their  direction.  We  have 
known  foremen  whose  greatest  asset  was  their  ability 
to  assemble  and  retain  an  efficient  force  of  workmen 
personally  known  to  them. 


In  an  attemiH  to  solve  this  problem  the  Aberthaw 
Construction  Company,  which  specializes  in  reinforced 
concrete  building  construction,  has  issued  to  certain 
of  its  more  efficient  workmen  a  "Record  of  Service 
Book."  The  holder  of  such  a  book  is  guaranteed  a 
certain  rate  of  wage  so  long  as  he  remains  in  the  em- 
ploy of  the  company — no  matter  in  what  section  of 
the  country  he  is  employed.  The  company  also  agrees 
to  give  the  holder  of  a  service  book  employment  when- 
ever there  is  a  position  open  which  he  is  qualified  to 
till ;  and  the  man  is  kept  informed  to  new  work  as  it 
comes  up.  The  method  used  by  the  superintendents 
in  signing  workmen  "in"  and  "out"  on  a  job  tends  to 
spur  the  men  to  efficient  service.  \\'hen  a  man  pre- 
sents his  book  on  a  new  job  the  superintendent  fill- 
in  the  left-hand  page,  giving  the  date  on  which  work 
is  started ;  when  the  job  is  completed  the  superintend- 
ent signs  a  statement  that  the  man  has  completed  hi> 
work  on  a  given  date.  The  book  is  then  sent  to  the 
main  office,  where  an  officer  of  the  company  signs  a 
"sticker"  attached  to  the  right-hand  page,  which  indi- 
cates that  the  workman  is  in  good  standing.  The  ser- 
vice book  contains  a  definite  description  of  the  man. 
to  prevent  its  being  transferred,  a  carbon  copy  of  this 
description  being  kept  at  the  main  office. 

It  has  been  found  that  the  use  of  this  system  has 
been  eft'ective  in  retaining  good  men  and  in  making  it 
easier  to  handle  them  to  the  best  advantage,  'ihe 
possession  of  a  service  book  by  a  workman  is  a  recom- 
mendation of  proficiency,  and  it  can  be  used  as  such 
in  case  the  workman  is  not  given  steady  employment 
by  the  company,  and  finds  it  necessary  to  seek  work 
elsewhere.  Activity  of  this  kind,  which  tends  to  en- 
courage regularity  of  emj)loyment,  is  to  be  commend- 
ed;  and  it  is  encouraging  to  note  that  more  attention 
is  ])eing  given  to  this  important  factor. — Engineering 
and  ("outracting. 


The  order  of  turning  in  the  hand  mixing  of  con- 
crete should  be  so  regulated  that  the  last  turn  made 
will  place  the  material  in  a  single  ])ile,  at  or  near  the 
centre  of  the  Ijoard,  pre])aratnry  to  its  removal  to  its 
place  in  the  work. 
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New  Immigration  Buildings  at  Vancouver 

Tl  I  1'.  \  ie\v  sliown  hcrcw  ith  is  the  Dominion  Im- 
niii4ratit)n  Department's  new  building  at  Van- 
cou\er,  which  is  now  nearing  completion. 
This  building  occupies  a  frontage  on  Burrard 
liilct.  it  is  212  feet  long,  64  feet  wide,  and  75  feet 
higii.  It  contains  four  storeys  over  its  whole  area, 
and  a  small  storey  in  the  central  position  for  the  oper- 
ation of  the  ventilating  machinery. 

The  interior  construction  is  of  steel  frame,  having 
all  floor  beams  bearing  upon  the  external  walls,  which 
arc  carried  up  in  solid  brickwork  varying  in  thickness 
from  25  ins.  to  13  ins.  All  floors  are  of  continuous  re- 
inforced concrete  slab. 

The  chief  feature  of  the  building  is  its  foundation. 
The  level  of  the  basement  floor  being  only  4  ft.  6  ins. 
above  extreme  high,  water  mark,  and  approximately 
one-half  of  its  area  over  the  water  at  high  tide,  a  very 
solid  and  heavy  foundation  has  been  provided.  The 
whole  building  stands  upon  reinforced  concrete  piles, 
the  sea  retaining  wall  having  four  rows  on  3  ft.  centres, 
and  the  remaining  walls  two  rows.  All  interior  col- 
umns are  carried  upon  a  nest  of  piles  capped  with  con- 
crete 2  ft.  6  ins.  thick,  and  reinforced  with  1-inch 
square  bars  in  both  directions.  The  whole  of  the  piles 
were  cast  on  the  site.  They  are  16  ins.  in  diameter  and 
octagonal  in  section,  of  an  average  length  of  25  feet. 
The  bottoms  are  pointed  with  a  forged  shoe  strapped 


to  the  reinforcing  steel,  and  all  piles  driven  to  refusal. 
A  3,500-lb.  hammer  was  used  for  driving  the  piles  and 
no  excessive  crushing  was  permitted,  all  heads  being 
finall}'  cut  off  to  a  uniform  level  and  the  steel  bonded 
to  the  reinforcing  bars  of  the  foundation  caps. 

The  accompanying  photograph  was  taken  during 
the  process  of  casting  the  piles  and  conveys  some  idea 
of  the  number  of  piles  used  and  the  class  of  foundation 
upon  which  the  building  stands. 

The  sea  retaining  wall  extends  to  a  depth  of  four 
feet  below  low  water  mark.  It  is  11  ft.  thick  at  the 
base,  and  4  ft.  thick  at  the  top  of  mass  concrete,  with 
ends  returned  in  similar  construction  as  far  as  high 
water  mark. 

Creosoted  fir  sheet  piling  is  provided  at  the  foot 
of  this  wall,  and  will  be  cut  oft'  at  ground  level  upon 
completion.  This  line  of  sheet  piling  was  put  in  with 
4-in.  tongued  and  grooved  fir,  well  supported  from  the 
bank,  and  formed  a  water-tight  cofferdam  for  the  con- 
struction of  the  sea  wall  at  all  periods  of  the  tide. 

The  exterior  of  the  building  is  executed  in  Kilgard 
pressed  bricks  with  sandstone  dressings,  with  a  gran- 
ite plinth  extending  3  ft.  6  ins.  in  height  the  entire  way 
round.  The  roof  is  covered  with  asbestos  slates,  and 
the  over-hanging  eaves,  carried  upon  brackets,  give 
the  building  a  proportionate  effect  and  a  pleasing  ap- 
pearance. 

Three  staircases  are  provided,  all  of  steel,  two  ex- 
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tcndin<^  the  full  height,  and  there  are  two  dumb-wait- 
ers and  one  elevator  in  the  centre  of  the  I)uilding. 
Suspended  metal  ceilings  are  provided  throughout. 
The  floor  finish  is  in  cement,  marble  terazzo  or  15.  C. 
fir,  according  to  the  requirement  of  the  various  rcioms. 
All  stair  treads  are  marble,  and  a  marble  dadf)  3  ft. 
high  surrounds  all  walls  to  stair  wells. 

The  heating  and  ventilating  equipment  is  i)rovided 
upon  most  modern  systems,  there  being  two  tubular 
boilers,  rated  at  70  h.p.  each,  installed,  and  11,000 
square  feet  of  radiation  distributed  over  the  building. 

The  design  is  by  the  Chief  Architect  of  the  Domin- 
ion (iovernment.  The  general  contractors  are  Snider 
f'ros.  cK:  Brcthour,  Limited,  of  Vancouver.  The  super- 
vising architect  is  Mr.  E.  E.  Blackmore,  Vancouver. 

The  structural  steel  was  supplied  by  Messrs.  J. 
Coughlan  &  Sons,  and  the  heating,  ventilating  and 
plumbing  was  installed  l)y  Messrs.  Barr  &  Anderson, 
Limited,  l)()tli  of  Vancouver. 


Railway  engineers  in  countries  where  intense  heat 
is  experienced  may  learn  something  from  the  practice 
of  the  Southern  Pacific  Railway.  The  houses  of  the 
sectionmen — platelayers — are  made  of  double  walls 
of  hollow  tile,  which  keeps  the  houses  cool  by  day, 
but  warm  and  comfortable  by  night.  Trees  are  also 
])lanted  around  the  quarters,  to  provide  shade,  and, 
in  addition,  to  make  them  more  homelike.  Their 
families  live  with  the  men,  there  being  accommodation 
for  from  four  to  ten  families  in  each  block  of  buildings. 


In  lowering  a  large  steel  storage  tank  to  its  foun- 
dation in  a  deep  pit,  Honolulu  engineers  built  up  a 
temporary  resting  place  of  blocks  of  ice,  and  then,  after 
the  structure  had  l)een  properly  centred,  melted  the  ice 
uniformly  with  steam.  The  reservoir  is  24  ft.  in  diam- 
eter, 25  ft.  high,  weighs  14  tons,  and  has  a  capacity  of 
80,000  gallons. 


Railroad  Construction  in  Quebec 

The  C.  P.  R.  have  just  constructed  near  Dorval, 
P.  Q.,  a  temporary  spur  line  of  about  two  thousand  feet 
to  the  new  Cavalry  Remount  Camp  which  the  Gov- 
ernment is  building  in  order  to  assemble  and  sort  out 
the  horses  coming  from  all  parts  of  Canada  before  be- 
ing shipped  across  tlie  seas  to  the  war.  The  corrals, 
hospital,  barn  and  quarters  for  the  men  are  extensive, 
so  that  the  C.  \\  R.  had  to  build  a  platform  a  thousand 
feet  long.  Accommodation  is  being  provided  for  three 
thousand  horses.  Mr.  R.  McKillop,  the  C.  P.  R.  en- 
gineer, had  the  satisfaction  of  seeing  the  whole  thing 
completed  in  six  days. 


Building  tlie  C.P.R.  line  to  the  remount  camp. 


The  Welland  Canal 

FOR  years  tlie  interest  of  those  vvhf)  fcdlfjw  the 
engineering  of  waterways  has  been  centred  in 
tlie  Panama  and  the  New  York  State  Barge 
canals.  They  were  tremendous  projects,  re- 
plete with  details  of  the  greatest  interest  to  engineers, 
l)oth  in  design  and  construction.  Now  that  the  work 
of  building  them  is  drawing  to  a  close,  interest  will 
prol)al)ly  shift  to  the  construction  of  the  Welland  Ship 
Canal,  on  which  the  Dominion  Government  will  spend 
$50,000,000.  And  well  will  it  deserve  the  attention 
previously  given  to  Panama  and  to  the  New  York 
work.  Only  those  who  have  had  occasion  to  look  into 
the  Welland  designs  carefully  appreciate  fully  the 
magnitude  of  the  enterprise.  In  length  it  is  not  note- 
able.  Its  locks,  however,  will  stand  with  the  great 
ones  of  the  world.  They  are  to  have  clear  inside  di- 
mensions of  80  x800  ft.,  with  30  ft.  of  water  on  the  sills, 
while  each  of  them  will  have  the  great  lift  of  46y^  ft. 
At  Thorold  will  be  constructed  a  flight  rivalling  that 
at  Gatun,  for  though  the  locks  themselves  will  not  ac- 
commodate as  big  a  vessel  the  lift  will  be  greater.  At 
this  point  there  will  be  three  of  them  in  flight,  each 
with  a  lift  of  46^/'  ft.,  or  a  total  lift  of  139i/^  ft.  More- 
over, as  at  Gatun,  the  flight  is  double,  one  for  up- 
bound  and  the  other  for  downbound  vessels.  In  de- 
tails the  locks  will  be  very  interesting.  The  most  un- 
usual feature  will  be  the  use  of  swinging  single-leaf 
gates.  The  adoption  of  this  design  followed  only  after 
a  most  careful  study  of  all  other  alternatives.  It  would 
not  be  surprising  if  the  Canadian  peninsula  just  west 
of  the  Niagara  River  should  become  a  Mecca  for  canal 
engineers  during  the  next  few  years. — The  Engineer- 
ing Record. 


The  total  cost  of  wood  lathing  should  be  about 
$8.64  ])er  100  square  yards.  Metal  lath  runs  in  weight 
from  2.65  to  2.84  lbs.  a  square  yard,  and  the  cost  varies 
from  15  cents  to  20  cents  a  square  yard.  The  total  cost 
per  100  square  yards  for  metal  lathing  should  not  be 
much  over  $18.50.  These  figures  include  the  cost  of 
scafTolding  and  are  on  a  6,000-sq.  yd.  basis. 


A  large  wooden  pipe  at  the  hydro-electric  works 
at  Eugenia,  Out.,  collapsed  last  week.  The  pipe  was 
under  a  20-ft.  fill,  and  the  weight  of  the  fill  crushed 
the  pipe.  The  mishap  will  necessitate  the  clearing 
of  the  fill,  and  the  wood  pipe  will  be  replaced  with 
one  of  concrete.  It  is  expected  that  this  will  take 
three  months  to  complete,  and  it  is  unlikely  that  power 
will  be  turned  on  before  August  next. 


A  hint  to  contractors,  builders,  and  property  own- 
ers generally,  is  embodied  in  the  case  just  disposed  of 
in  the  Court  of  Review,  Montreal,  when  their  Lord- 
ships unanimously  reversed  the  finding  of  the  lower 
court  in  the  case  of  Chevalier  vs.  Tompkins.  Brief!}', 
the  facts  arc  as  follows:  Chevalier,  a  bricklaying  con- 
tractor, sued  Tompkins  for  $190.50,  the  balance  of 
the  contract  price  for  certain  brickwork  done.  The 
defendant  refused  to  pay  because  the  work  was  done 
badly  and  the  building  condemned  by  the  building  in- 
spector. It  was  held  that  since  the  plaintiit  built  the 
wall  knowing  that  conditions  would  render  his  work 
useless,  he  should  not  have  built  it,  and  that  therefore 
his  action  to  recover  the  contract  price  could  not  be 
upheld. 
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Sir  John  Jackson,  M.P. — Engineer-Contractor 

Specially  Written  by  the  London  (Eng.)  Correspondent  of  The  Contract  Record 


AMONG  contractors  for  public  works,  Sir  John 
Jackson  holds  a  high  position,  and  if  his  hrm, 
Sir  John  Jackson,  Limited,  is  not  the  largest 
it  is  at  least  one  of  the  two  largest  in  the 
United  Kingdom.  He  was  born  at  York  in  1851,  edu- 
cated at  York  and  Edinburgh  Universities,  and  his 
first  contract  came  to  him  some  twenty-five  years 
later,  and  from  the  date  of  that  he  has  never  "looked 
back."  One  huge  undertaking  has  followed  another, 
and  he  is  the  very  exemplification  of  the  saying  that 
"nothing  succeeds  like  success."  Space  allows  of  little 
more  than  a  l^are  catalogue  of  the  more  important  of 
his  works. 

The  completion  of  the  Stobcross  I3ocks  at  (ilus- 
gow  was  his  hrst  big  contract,  and  the  four  3'ears  al- 
lowed for  the  job  were  reduced  by  him  to  three,  in 
spite  of  the  fact  that  the  docks 
were  constructed  in  quicksands. 
Then  came  the  extension  of  the 
Aliddlesburgh,  the  Hartlepool  and 
the  N(jrth  Sunderland  Docks,  the 
extension  of  the  Fort  at  the  end 
of  the  Admiralty  Pier  at  Dover, 
and  the  completion  of  the  last 
eight  miles  of  the  Manchester 
Ship  Canal.  The  Dover  Commer- 
cial Harbour,  the  foundations  of 
the  Tower  Bridge,  the  docks  and 
basins  at  Swansea  and  Methil, 
the  breakwater  and  docks  for  the 
Burntisland  Harbour  Commis- 
sioners, and  the  deep  dock  at 
Barry  followed,  with  many  other 
works  of  an  incidental  kind. 

Among  the  undertakings  of  a 
gigantic  nature  carried  out  by  him 
— or  by  his  firm,  which  is  much 
the  same  thing — precedence  so  far 
as  importance  goes  must  be  given 
to  the  extension  of  the  Admir- 
alty Works  at  Keyham,  Devon- 
port.  The  cost  of  this  undertaking  was  nearly  £4,- 
000,000,  and  the  arduous  nature  of  the  work  including 
the  carrying  down  of  foundations  to  solid  rock,  which 
was  found  in  some  instances  only  after  going  110  feet 
into  the  mud — entailed  an  eight-years  struggle.  An- 
other Admiralty  job  was  the  construction  at  a  cost  of 
some  £2,000,000  of  the  Naval  Harbour  and  Graving 
Dock  at  Simon's  Town,  Cape  Colony.  For  Spain  he 
has  built  the  new  arsenal  at  Ferrol ;  for  Chili  the  rail- 
way across  the  Andes  (joining  Arica  on  the  Chilian 
coast  with  La  Paz,  the  capital  of  Bolivia)  at  a  cost 
of  £3.000,000;  for  Turkey  the  first  part  of  the  irriga- 
ti(in  works  in  Mesopotamia  which  were  designed  l)y 
Sir  William  W'illcdx  and  estimated  tf)  cost  o\er  £18,- 
000,000.  This  lirst  pari  is  the  (  li-e;it  lliudiat  I'.arrage 
across  tiic  luiphratcs,  wliicli  wa^  npcncd  rccciit]\-  by 
the  \'ali  of  Bagdad. 

Now  in  hand  bv  the  lirni  aic  water  supply  and  irri- 
gation works  in  the  Lebanon  district  of  Syria;  works 
in  connection  with  .Singapore  Harbour  for  the  Gov- 
ernment of  the  Straits  Settlements;  and  the  new  break- 
water at  Victoria,  P..C..  i^v  llic  l)oniini(in  Govern- 
ment. C"ertain  surveys  and  pro])osals  to  the  Rus- 
sian (iovernment  were  made  bv  Sir  |ohn  for  a  second 


Sir  John  Jacksjn 


Trans-Siberian  Railway,  estimated  to  cost  £20,000,- 
000,  but  the  war  has  stopped  consideration  of  the 
scheme. 

The  light  of  a  man  of  such  experience  and  ability 
as  Sir  John  cannot,  however  retiring  the  individual 
may  be  by  disposition,  be  hidden  under  a  bushel,  and 
it  is  only  to  be  expected  that  his  advice  and  assistance 
have  been  sought  after  by  Governments,  corporations, 
companies  and  individuals  in  all  parts  of  the  world. 
Reference  has  just  been  made  to  the  proposed  second 
Trans-Siberian  Railway  scheme.  When  the  French 
engineers  were  discussing  the  feasibility  of  bridging 
the  Channel  from  Dover  to  Calais  Sir  John  was  invit- 
ed to  attend  the  conference  in  Paris,  and  he  was  also 
invited  to  assist  (on  behalf  of  the  Americans)  at  the 
conferences  held  for  the  consideration  of  the  subject 
of  the  Nicaragua!!  Canal.  When 
the  British  Government  decided 
to  inquire  into  the  military  pre- 
parations and  other  matters  in 
connction  wth  the  South  African 
War,  Sir  John  was  appointed  a 
member  of  the  Royal  Commis- 
sion. These  are  but  a  few  of  the 
many  instances  that  could  be 
quoted. 

In  the  War  which  at  present 
])ids  fair  to  devastate  Europe,  the 
firm  of  Sir  John  Jackson  is  bear- 
ing its  share  of  the  burdens  which 
are  cast  upon  every  member  of 
tiie  community.  Its  share  may 
be  of  some  profit  to  the  firm,  but 
that  does  not  detract  from  the 
patriotism  that  prompted  Sir 
John  to  offer  the  services  of  him- 
self and  his  Junior  Directors  to 
the  War  Office.  That  the  offer 
was  accepted  goes  without  say- 
nig",  and  the  firm  was  appointed 
as  Superintending  Engineers  to 
the  War  Department  immediately  under  Major-Gen- 
eral  Scott  Moncrieff,  Inspector-General  of  Fortifica- 
tions. In  the  first  instance  they  supervised  and  car- 
ried out  work  to  the  value  of  about  half  a  million  sterl- 
ing, without  any  remuneration.  Among  the  first 
works  given  to  the  firm  was  the  construction  of  quar- 
ters at  Grantham,  Ormskirk,  Purfleet  for  the  Home 
Troops,  and  later  on  Salisbury  Plain  for  the  Colonial 
Troops.  "So  able  an  administrator  as  Lord  Kitchen- 
er," it  has  been  said,  "saw  at  once  that  the  ordinary 
army  routine  of  contracts  passing  through  half  a 
dozen  hands  before  a  brick  could  be  laid  or  a  stick  put 
up  must  be  set  a.side  and  the  customar}'  red  tape  meth- 
ods abandoned.  Accordingly,  subject  to  supervision 
by  the  Inspector-General  of  Fortifications  and  a  final 
appeal  to  himself.  Lord  Kitchener  gave  Sir  John  Jack- 
son what  might  ])ractically  be  called  a  free  hand.  Nor 
have  the  War  Office  had  cause  to  regret  the  new  pro- 
cedure. For  not  only  has  the  experience  of  Sir  John's 
firm  saved  the  country  thousands  of  pounds,  but  by 
working  in  many  cases  night  and  day  and  seven  days 
a  week,  notwithstanding  in  some  instances  the  short- 
ness of  labour.  Sir  John  Jackson,  Limited,  have  made 
wonderful  progress  with  the  hutments,  the  value  of 
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work  done  in  one  month  on  the  Salisbury  work  alone 
heins  close  upon  half  a  million  ])ounds  sterling."  i'ar- 
ticulars  of  the  work  being  done  on  Salisbury  Plain 
would  make  a  score  of  interesting  articles.  Villages 
have  literally  sprung  up  and  a  town  is  being  construct- 
ed that  will  eventually  accommodate  eight  times  the 
population  of  Salisbury  itself.  Huts  have  been  going 
up  at  the  rate  of  two  hundred  a  week !  A  special 
water  supply  with  pumping  station  and  an  electric 
lighting  installation  are  among  the  manifold  works 
in  connection  with  the  "camp,"  together  with  a  4/2- 
milc  railway  line,  including  a  lattice-girder  bridge  140 
yards  long,  necessitating  deep  piling  through  the  mud 
40  feet  to  the  chalk,  which  was  completed  and  traffic 
running  with  twenty  days.  At  Grantham,  too,  a  line 
of  21/2  miles  in  length  was  laid  in  3^  days!  ijotli 
feats  seem  almost  incredible. 

Many  are  the  honors  wiiirh  have  been  conferred 
upon  Sir  John.  He  can  place  alter  his  name  C.V.O., 
L  L.D.,F.R.S.Edin.,  M.P.,  and  j.l'.,  while  he  holds 
tlie  (jrand  Cross  of  Naval  Merit  (1st  Class)  of  Spain, 
and  is  a  Member  of  the  Chilian  Order  of  Merit  (1st 
Class).  He  was  knighted  in  connection  with  the  Man- 
chester Ship  Canal  work  ;  and  he  received  the  Com- 
panionship of  the  Victorian  Order  on  the  completion 
of  the  Simon's  Town  harbour  and  dock,  the  (irand 
Cross  of  Naval  Merit  on  the  completion  of  the  herrdl 
Arsenal,  and  the  Chilian  Order  of  Merit  as  a  reward 
for  his  railway  work  in  Chili.  llis  rccrcatiMUS  are 
yachting,  cycling  and  motoring,  and  he  is  a  member 
of  the  Royal  Yacht  Squadron  and  the  Royal  Western 
Yacht  Club,  and  (  ouimodore  of  the  Royal  South- 
western Yacht  Chil).  He  represents  Devonport  and 
East  Stonehouse  in  Parliament,  as  a  Conservative. 

"A  great  engineer,  a  great  contractor,  a  great  tra- 
veller," it  has  been  said  of  him,  "few  men  have  led  a 
busier  or  more  active  life,  few  men's  work  will  leave 
a  more  indelible  mark  on  the  history  of  things  which 
count  and  things  which  last.  Essentially  a  man  of  ac- 
tion Sir  John  never  lets  the  grass  grow  under  his  feet. 
When  once  he  decides  to  do  a  thing  he  doe--  it  with 
all  his  might.  Like  all  men  of  business,  lie  does  not 
care  to  waste  time  in  talking  that  leads  to  nothing, 
but  will  readily  listen  to  a  reasonable  statement,  and 
is  fair  and  just  to  all.  He  soon  forms  an  opinion  of  a 
person  and  is  seldom  wrong  in  his  judgment.  A  broad- 
minded  man  in  every  sense.  Sir  John  is  generous  to 
a  degree,  and  never  so  happy  as  when  entertaining  his 
friends.  His  kind-heartedness  is  proverbial.  He  hkes 
calling  a  spade  a  spade,  and  often  delights  his  audi- 
ences by  speaking  his  mind  freely  on  matters  on  which 
he  feels  a  word  in  season  will  do  good  morally  and 
physically.  A  hard  worker  himself,  he  has  no  use 
for  shirkers,  and  a  man  who  is  not  prepared  to  pull  his 
oar  in  the  boat  need  not  apply  for  work  to  Sir  John 
Jackson.  Honesty  of  purpose  and  strict  attention  to 
business,  ci  miliiiied  with  many  natural  gifts,  have  plac- 
ed him  at  the  head  of  his  profession,  and  right  well 
does  he  deserve  the  brilliant  success  he  has  achieved." 


Free  sand  imported  from  Europe  is  l)eing  used  in 
the  construction  of  the  new  subways  in  New  York 
City.  This  is  not  because  suitable  sand  cannot  be  ob- 
tained in  this  country,  but  because  the  war  in  Europe 
has  cut  down  the  cargoes  which  steamships  ordinarily 
bring  from  the  other  side  of  the  Atlantic  to  such  an 
extent  that  it  is  necessary  for  many  ships  to  come  over 
in  ballast,  and  they  have  been  using  beach  sand  as 
ballast.  Upon  arriving  in  New  York  this  sand  is  dis- 
charged to  make  room  for  the  returning  cargoes,  and 
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is  practically  given  away  by  the  steamship  company 
to  anyone  who  will  haul  it  away  and  dispose  of  it. 


Maintenance  of  Concrete  Pavements 

1^  [  I  I'L  following  recommendations    as    to  proper 
methods  of  maintenance  of  concrete  roads, 
given  by  Cement  World,  are  based  on  a  sur- 
vey of  the  results  of  up-to-date  practice  in 
various  parts  of  the  country: 

1.  The  imperfection  to  be  repaired  should  be  thoroughly 
cleaned  by  brushing  until  all  loose  particles  have  been  re- 
moved. 

2.  If  the  imperfection  extends  through  the  i)avement  and 
exceeds  6  inches  in  breadth  or  diameter,  the  sides  should, 
after  cleaning,  be  painted  with  cement  grout,  and  the  cavity 
filled  with  concrete  of  the  same  mi.xture  and  consistency 
as  were  used  in  building  the  original  pavement.  If  a  replace- 
ment, the  excavation  should  be  back-fdled  with  gravel,  well 
tamped,  and  the  concrete  properly  reinforced.  The  repaired 
portion  should  be  cured  by  being  kept  moist  for  at  least  four 
days,  and  protected  from  traffic  until  thoroughly  hardened. 

.!.  When  a  hole  does  not  extend  through  the  pavement, 
but  exceeds  %  inch  in  depth,  it  should  be  carefully  cleaned 
and  dried,  and  then  painted  with  hot  tar.  The  hole  is  then 
filled  with  stone.  Several  sizes  should  be  carried  by  the  re- 
pair gang,  the  object  being  to  use  in  any  given  hole  a  size 
of  stone  large  enough  to  reach  nearly  from  the  bottom  of  the 
hole  to  the  surface,  but  never  to  use  stone  exceeding  in. 
in  diameter.  Where  large  sizes  of  stone  are  used,  voids 
should  be  carefully  filled  with  smaller  sized  stone  and  the 
whole  tamped  or  rolled  into  place.  Hot  tar  is  then  poured 
over  the  patch,  gauging  the  quantity  so  that  the  tar  will  be 
absorbed  without  any  large  excess. 

4.  Holes  less  than  J/^  in.  deep,  cracks  less  than  1  in.  wide, 
and  expansion  joints  from  which  the  filler  has  wholly  or 
partly  disappeared,  should  be  cleaned,  dried,  and  filled  a 
little  above  level  with  hot  tar,  on  the  surface  of  which  gravel 
or  granite,  from  ]4,  in.  to  34  in  size,  should  be  spread  from 
a  shovel. 

5.  Refined  coal  tar  should  be  used,  having  a  specific 
gravity  not  less  than  1.18  nor  more  than  1.25  at  77  deg.  F. 
The  tar  should  be  heated  to  from  225  deg.  to  250  deg.  F.  at 
the  time  of  application,  and  may  be  applied  by  means  of 
conical-shaped  buckets  with  opening  at  apex,  or  by  using  a 
sprinkling  can.  Sand  or  screenings  graded  from  %  in.  to 
14  in.  should  be  spread  over  the  surface,  before  the  tar  has 
cooled  enough  to  prevent  the  sand  from  becoming  firmly 
embedded  therein  to  form  a  permanent  wearing  surface. 


Home-Made  Cements 

One  of  the  simplest  hard  cements  is  the  well-known 
mixture  of  litharge  and  glycerine  made  to  a  stiff  paste. 
It  sets  as  hard  as  a  rock  and  is  oil-proof.  A  solution  of 
water-glass  mixed  with  powdered  calcium  carbonate 
serves  the  same  purpose.  A  mixture  of  boiled  linseed 
oil  and  fire  clay  resists  acid  better  than  most  cements, 
though  sulphur  melted  with  glass  powder  is  also 
ranked  as  very  resistant  to  chemicals  in  general.  A 
good  stone  cement  is  made  by  mixing  two  parts  of 
magnesium  oxide,  one  part  of  magnesium  chloride, 
powdered  stone  to  suit  as  filler,  and  water  to  make  a 
stifif  paste. 

Hydro-electric  plants  in.  New  England  are  produc- 
ing more  than  2,000,000,000  kw.-hr.  of  energy,  which, 
if  produced  by  coal,  would  mean  the  annual  consump- 
tion of  .^,000,000  tons  of  that  fuel,  according  to  figures 
given  by  Henry  I.  Harriman,  President  of  the  Con- 
necticut River  Power  Company. 
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Personal  Mention 


Mr.  Angus  Smith,  City  Engineer,  of  Prince  Albert,  Sask., 
has  gone  to  I'^ielding,  Sask.,  on  his  annual  vacation. 

Mr.  Thomas  Hooper,  whose  photograph  we  reproduce 
herewith,  is  a  well-known  Vancouver  architect.  A  native  of 
Devonshire,  England,  where  he  was  born  fifty-eight  years 
ago,  he  came  over  to  Canada  early  in  life,  and  engaged  in 
contracting  and  building  in  Manitoba  for  five  years.  He 
went  to  British  Columbia  in  1886,  and  shortly  afterwards 


Mr.  Thomas  Hooper,  of  Vancouver 


was  appointed  Supervisory  Architect  to  the  Provincial  Gov- 
ernment. Mr.  Hooper  has  built  a  number  of  the  most  prom- 
inent buildings  in  British  Columbia — notably,  at  Vancouver. 
He  is  a  member  of  the  Pacific  Club  of  Victoria  and  of  the 
Terminal  City  Club,  Vancouver. 

Gunner  .\.  1.  Richardson,  of  the  5th  Battery  Canadian 
Field  Artillery,  wIhi  was  killed  in  action  at  the  end  of  April, 
graduated  from  McGill  University  three  years  ago  as  an 
architect.  He  was  on  the  staf¥  of  Hogle  &  Davis,  and  of 
Brown  &  Vallance,  and  on  the  outbreak  of  war  left  Saskatoon 
and  joined  the  21st  Westmount  Battery  in  Montreal.  Lance- 
Corporal  W.  H.  MacXaniee,  killed  in  action,  was  at  one  time 
Montreal  manager  of  the  Philip  Carey  Manufacturing  Com- 
pany. 

Mr.  J.  H.  Hughes  has  been  appointed  electrical  engineer 
of  the  Eastern  lines  of  the  C.  P.  R.  in  succession  to  Mr.  J. 
A.  Shaw,  who  has  been  made  electrical  engineer  of  the  en- 
tire C.  P.  R.  system.  Mr.  Hughes  was  formerly  assistant  to 
Mr.  Shaw,  and  has  been  several  years  with  the  C.  P.  R.,  prior 
to  which  he  was  on  the  staff  of  the  Montreal  Light,  Heat 
and  Power  Company. 

Mr.  Percy  Booth,  Montreal,  is  the  winner  of  the  George 
Creeford  Browne  scholarshii)  in  architecture  at  McGill  Uni- 
versity. This  is  of  the  value  of  $500,  one  C(jndition  being 
that  the  holder  travels  for  the  study  of  his  profession  for 
not  less  than  three  months  and  reports  the  results  of  his 
study  on  his  return.  Mr.  A.  B.  Darbyson,  of  Montreal,  won 
the  scholarship  last  year,  the  present  being  the  second  year 
of  the  competition. 

Mr.  Joseph  Race,  City  Chemist  and  Bacteriologist,  (Ot- 
tawa, has  been  requested  by  the  Board  of  Works  lo  under- 
take the  examination  of  all  materials  used  in  connection  with 
asphaltic  roadway  construction.    Mr.  Race  has  had  previous 


experience  of  roadway  work  in  England.  He  assisted  in  the 
preparation  of  the  specifications  which  were  ultimately  adopt- 
ed— practically  without  modification — by  the  Roadway  Board 
of  England. 

Dr.  T.  A.  Starkey,  Professor  of  Hygiene  at  McGill  Uni- 
versity, has  been  appointed  Major  with  the  Canadian  Over- 
seas Contingent.  He  will  organize  the  sanitary  section  of 
the  Army  Medical  Corps,  the  unit  consisting  of  37  officers, 
non-commissioned  officers,  and  men.  Major  Starkey  will 
have  under  his  charge  the  sanitary  arrangements  along  the 
lines  of  communication  with  the  British  forces  as  they  ad- 
vance. 

Mr.  R.  Leslie  Meek,  engineer  for  the  Canadian  Stewart 
Company  at  Fort  William,  Ont.,  and  Mr.  L.  F.  Grant,  builder 
and  contractor,  of  the  same  city,  have  gone  to  Kingston  to 
join  their  corps.  Mr.  Meek  and  Mr.  Grant  volunteered  some 
time  ago  for  active  service  with  the  engineering  corps  of  the 
Second  Contingent. 

A  consulting  engineer  will  be  appointed  by  the  City  of 
Montreal  to  assist  Mr.  P.  Mercier,  Assistant  Chief  Engineer, 
while  Major  Janin  is  on  active  service.  The  names  of  two 
well-known  local  engineers,  Mr.  M.  J.  Butler  and  Mr.  P.  W. 
St.  George,  are  being  mentioned  in  connection  with  the  ap- 
pointment. It  is  thought  probable  that  Mr.  Butler,  who  is 
now  connected  with  the  Armstrong-jWhitworth  plant  at 
Longueuil,  will  succeed  Major  Stuart  Howard  as  head  of  the 
Sewers  Department. 

Mr.  Thos.  Adams,  of  the  Commission  of  Conservation, 
Ottawa,  spoke  recently  in  Winnipeg  on  the  subject  of  Town 
Planning.  Mr.  Adams'  address  was  aided  by  a  map  showing 
the  character  of  a  town  planning  scheme  in  Great  Britain 
involving  5,900  acres.  He  congratulated  V/innipeg  on  the 
work  which  the  Town  Planning  Commission  had  performed 
in  the  last  four  years.  He  said  that  the  city  offered  a  splen- 
did field  for  such  planning.  He  commented  on  the  city's  wide 
thoroughfares,  and  said  that  for  this  reason  the  improve- 


Mr.  Thomas  Adams,  of  Ottawa 


ments  necessary  in  the  central  part  of  Winnipeg"  were  very 
small.  In  closing,  Mr.  Adams  said:  "Under  the  proper 
scheme  of  planning  throughout  Canada  we  should  be  able 
to  apply  sanitation  and  hygiene  in  every  city  and  village  in 
the  country.  We  have  had  a  great  heritage  handed  down  to 
us,  and  we  have  a  still  greater  heritage  to  hand  down  to  the 
next  generation." 

Mr.  James  A.  h'arrell.  President  of  The  United  States 
Steel  Corporation,  was  a  recent  visitor  in  Vancouver.  In 
speaking  before  the  Canadian  Cliib.  he  said  that  his  company 
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had  great  faith  in  Canada  and  was  backing  up  its  faith  with 
real  money  invested  in  the  steel  plant  now  under  construc- 
tion in  Ontario,  just  across  from  Detroit.  Mr.  Farrell  was 
most  optimistic  about  the  present  trade  outlook,  and  said 
that  since  the  steel  and  iron  business  is  a  trade  barometer 
it  would  be  of  interest  to  know  that  the  company's  mills 
were  working  to  seventy  per  cent,  of  their  capacity,  and  that 
this  was  an  increase  over  the  January  operations  of  one  hun- 
dred per  cent. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


It  is  believed  that  the  Canada  Cement  Company  will 
commence  operations  shortly  at  the  cement  works  at  Slioal 
Lake,  Out.  The  company  have  secured  a  Government  order 
for  ^,.')()0.000  luirrels  to  be  used  in  the  Welland  Canal  exten- 
sions. Ne.xt  to  the  F'anama  Canal  contract  this  is  the  largest 
order  ff)r  ccuunt  ever  given.  Half  the  order  is  said  to  l)e 
for  marl  cement. 

The  Lock  Nut  &  Specialty  Manufacturing  Company  ex- 
pect to  commence  operations  in  Hamilton,  ()nt.,  on  June  Ist, 
and  before  the  year  is  out  it  is  probable  that  two  or  three 
hundred  men  will  be  employed.  The  company  will  manu- 
facture lock  nuts  and  automobile  wheels.  Officers  have  been 
elected  as  follows: — M.  J.  Dunham,  President;  J.  T.  Stroud, 
Vice-President  and  Secretary-Treasurer;  and  C.  V.  Langs. 
Attorney  for  the  company. 

All  work  on  the  new  Parliament  Buildings  at  Winnipeg 
is  to  be  stopped  at  once,  while  the  Government  make  a  thor  - 
ough inspection  of  everything  that  has  been  done  on  it  so 
far.  An  announcement  to  this  effect  was  made  at  a  session 
of  the  Royal  Commission  by  the  Hon.  A.  13.  Hudson,  At- 
torney-General. It  was  decided  that  the  Commission  should 
appoint  a  representative  to  be  present  when  the  Govern- 
ment prosecute  their  inquiries.  Mr.  John  Woodman,  archi- 
tect, will  l)e  asked  to  act  in  this  capacity. 

The  Dominion  Bridge  Company  have  lately  received  two 
bridge  orders,  involving  an  outlay  of  one  million  dollars. 
One  of  the  new  structures  is  to  be  built  in  New  Brunswick, 
and  the  other  in  British  Columbia.  It  is  stated  that  work 
will  be  begun  immediately  on  the  bridge  contracts,  which 
will  in  no  way  interfere  with  the  big  shell  orders  already 
received  by  the  company.  The  bridge  section  of  the  com- 
pany has  been  working  at  low  pressure  for  nearly  a  year,  the 
shell  manufacturing  having  been  done  in  other  departments 
of  the  plant. 

Ofiicials  who  were  sent  to  British  Cohnnbia  to  investi- 
gate the  proposed  manufacture  of  brass  in  Canada  tlirough 
the  relining  of  both  copper  and  zinc  in  this  country,  have 
reported  that  it  is  quite  feasible,  and  siiould  he  a  i)r(_)lilablc 
industry  if  aided  at  first  by  a  small  Government  bonus.  lirass 
is  very  necessary  at  present  for  the  manufacture  of  munitions 
of  war,  and  it  is  stated  that  the  price  could  be  lowered  if  it 
were  manufactured  in  Canada.  Britain  would  purchase  part 
of  tlie  output.  It  is  claimed  that  a  saving  of  two  cents  a 
pound  on  copper  for  two  years,  with  a  demand  like  tliat 
existing  at  present,  would  pay  the  cost  of  establishing  a  re- 
finery. 

Seventeen  million  gallons  of  lake  water  a  day  will  soon 
1)C  available  l)y  conduit  and  pressure  pipe  in  the  city  of  Vic- 
toria, B.C.  A  ribbon  of  steel  and  concrete  nearly  forty  miles 
long  now  connects  Sooke  Lake  with  Victoria,  and  although 
the  system  will  not  be  in  full  operation  until  properly  tested 
the  Sooke  water-works  are  practically  finished.    The  work 


has  cost  more  than  the  sum  allowed  in  the  original  estimate, 
and  the  ratepayers  have  authorized  an  expenditure  up  to 
three  million  dollars,  to  include  land  damages;  but  it  is  hoped 
that  this  figure  may  be  reduced  eventually.  The  Water  Com- 
missioner expressed  his  satisfaction  with  the  expedition 
shown  by  the  Pacific  Lock  Joint  Pipe  Company,  which  has 
completed  its  section  of  the  contract  in  less  than  the  stipu- 
lated time. 

Mr.  J.  L.  Weller,  Chief  Engineer,  still  holds  to  his  as- 
sertion tliat  the  Welland  Ship  Canal  will  be  ready  to  open 
in  1918.  Although  the  war  has  handicapped  the  work  to 
some  extent,  and  delayed  the  letting  of  the  remaining  con- 
tracts, the  progress  made  on  the  great  waterway  is  entirely 
satisfactory.  Summer  activity  is  well  under  way  on  Sections 
I,  3  and  :;.  While  enough  excavation  has  been  done  on  Sec- 
tion ;i  in  Thorold  to  change  the  whole  face  of  the  country 
affected,  the  work  is  really  little  more  than  started.  In  parts 
of  this  section  it  will  be  necessary  to  go  down  eighty  feet 
more,  partly  through  solid  rock.  At  Port  Weller  more  pro- 
gress is  to  be  seen.  The  walls  of  one  lock  are  well  up,  and 
the  water  culvert  in  the  lock  wall  is  taking  shape.  The 
Boone  Construction  Company  has  taken  a  contract  for  dredg- 
ing in  the  harbour,  and  while  only  one  dredge  is  at  work  at 
present  others  will  be  on  tlie  job  shortly.  A  2.')-in.  suction 
dredge  will  be  etriployed  at  Section  5. 


Geresit  Water  Temple  at  the  Panama- 
Pacific  Exposition 

THE     Ceresit     Watcr-Teniplc,     illustrated  herewith, 
stands  in  the  Palace  of  Machinery  at  the  Panama- 
Pacific  Exposition.    It  is  the  exhibit  of  The  Ceresit 
Waterproofing  Company,  Chicago. 
In  this  exhibit  the  architect,  Mr.  E.  B.  Brown,  of  Stock- 
ton, Cal.,  has  successfully  accomplished  the  difficult  task  of 
combining  l)eauty  witli  utility. 

The  fountain  at  the  pinnacle  of  the  Water-Temple  pours 
a  constantly  flowing  stream  of  water  over  the  cement  dome, 
and  this  water  runs  along  the  eaves  and  then  down  through 
the  eight  supporting  pillars  of  the  Temple  to  its  base,  from 
which  point  it  is  pumped  back  to  the  roof  again 

There  are  plate  glass  inserts  in  each  pillar,  and  the  in- 
terior of  each  is  lighted  with  concealed  electric  lights  show- 
ing a  miniature  Niagara  between  walls  of  ceresitized  cement: 


The  Ceresit  Water  Temple. 

wliilc  the  roof  of  the  same  material  further  illustrates  the 
effective  and  permanent  waterproofing  qualities  of  Ceresit. 

A  semi-indirect  electric  light  gives  a  restful  and  pleasing 
effect  inside  the  Temple,  while  the  drinking  fountain  in  tlu' 
centre  refreshes  the  tired  and  dusty  sightseer. 

The  Ceresit  Water-Temple  stands  16  feet  high  and  is  a 
prominent  feature  among  the  manj'  exhibits  in  the  Palace  of 
Machinery. 


Contracts  Department 


News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Auroroa,  Ont. 

The  Town  I'liiiiicil  propose  to  lay  a 
roadway  on  \\\llin,oton  Street,  esti- 
mated "to  cost  about  $10,000.  Clerk,  G. 
A.  Fetch. 

Aylmer,  Ont. 

['rices  are  being  rccei\-cd  by  the  Town 
Engineer,  H.  LeBlanc,  for  the  supply  of 
3,000  feet  lead  water  pipe. 

Bedford,  Que. 

Tenders  will  be  received  until  June 
4th  for  the  supply  and  installation  of  ap- 
proximately 15,000  lin.  ft.  6-in.  to  10-in. 
cast  iron  water  mains;  35  hydrants  and 
20  valves.  Plans  and  specifications  at 
office  of  R.  S.  &  W.  S.  Lea,  Consulting- 
Engineers,  830  New  Birks  Building, 
Montreal. 

Brussels,  Ont. 

The  laying  of  sidewalks  is  contemp- 
lated by  the  Town  Council.  Material 
not  chosen.    Clerk,  F.  S.  Scott. 

Chatham,  Ont. 

The  City  Council  ha\e  had  surveys 
made  for  the  construction  of  S-:n.  cast 
iron  water  mains  on  5th.  6th  and  Wel- 
lington Streets.  Contracts  will  be  let  for 
material  only.  Engineer,  F.  P.  Adams, 
Harrison  Hall. 

The  City  Council  contemplate  laying 
granolithic  sidewalks  on  several  streets. 
Clerk,  W.  G.  Merrill. 

Colchester  Township  South,  Ont. 

The  Town  Council  will  shortly  call 
for  tenders  on  the  construction  of  Tof- 
flemire  drain.  Clerk,  J.  H.  Maddill,  Har- 
row, Ont. 

Estevan,  Sask. 

Tenders  will  be  recei\'C(l  until  June 
.'itii  by  .\.  G.  Garrfsh.  Secretary  to  the 
Town  Council,  for  the  construction  of 
three  concrete  culverts. 

Fort  Frances,  Ont. 

The  Town  Council  will  shortly  call 
fur  tenders  for  extensions  to  the  sewers 
and  watcrmains  and  the  construction  of 
Tanolithic  sidewalks.  Clerk,  T.  W. 
Walker. 

Hamilton,  Ont. 

Tlic  following  road  work  will  he  con- 
structed this  year  for  the  City  Council: 
cnncrrte  sidewalks  and  curbs,  $1,770;  as- 
phalt pavement,  $45,923;  asphaltic  con- 
crete pavement.  $7,484;  asphalt  and  as- 
nhaltic  concrete  pavement.  $27,0)90;  woorl 
block  Davemcnt,  $3,34C.  Engineer,  A.  F. 
Macallum. 

Harrow,  Ont. 

Tile  Town  (  nuncil  are  contemplating 
the  cnnstructinn  t,i  sidewalks  on  Eric, 
Wcllincrton  and  Lansdowne  Streets. 
Clerk,  J.  H.  Maddill. 

Melancthon  Township,  Ont. 

Tenders  will  be  received  until  May 
29th  by  the  Township  Council  for  the 
construction  of  an  open  drain  about 
eight  miles  long.    Plans  and  specifica- 


tions at  offices  of  Township  Clerk,  T.  K. 
Slack,  and  Township  Engineer,  I.  Tray- 
nor,  Dundalk. 

New  Liverpool,  Que. 

The  installation  of  a  waterworks  sys- 
tem here  is  contemplated  by  the  Village 
Council.    Commissioner,  J.  Hamelin. 

Peterborough,  Ont. 

The  City  Council  are  considering  the 
construction  of  sidewalks  on  various 
streets.    Clerk,  S.  R.  Armstrong. 

Preston.  Ont. 

The  City  Council  are  considering  the 
construction  of  a  sanitar)'  sewer  and 
pavement  on  King  Street,  estimated  to 
cost  $5,600  and  $21,100  respectively. 
Work  not  finally  decided  on.  Town 
Clerk,  H.  C.  Edgar. 

St.  Lambert,  Que. 

Tenders  will  be  received  until  6  D.m., 
May  31st,  by  the  Municipal  Council  for 
the  laying  of  annroximately  5,570  ft.  of 
concrete  sidewalk  and  gutter,  and  6,200 
ft.  of  vitrified  conduit.  Plans  and  speci- 
fications and  forms  of  tender  at  office 
of  Municioal  Engineer,  E.  Drinkwater, 
Town  Hall. 

Stamford  Township,  Ont. 

Tenders  will  be  received  until  June 
7th  by  C.  F.  Munroe,  Southend  P.  O., 
for  the  construction  of  one  mile  of  con- 
crete sidewalk,  4  feet  wide.  Engineer, 
T.  C.  Gardner,  Queen  Street,  Niagara 
Falls. 

Thorold.  Ont. 

The  City  Council  are  having  by-laws 
prepared  providing  for  the  construction 
of  about  12  miles  of  concrete  sidewalk. 
Clerk,  D.  J.  C.  Munro. 

Wallaceburg.  Ont. 

Tenders  will  be  received  until  8  p.m., 
June  1st.  for  laving  watermains,  sewers, 
sewer  force  mains  and  the  construction 
of  sewage  pumping  stations.  Plans  and 
snecifications  at  office  of  Engineers, 
Chipman  Sz  Power,  Mai!  Building.  To- 
ronto, and  at  office  of  Resident  Engi- 
neer, Wallaccburg. 

CONTRACTS  AWARDED 

Chatham,  Ont. 

The  contract  for  Ihe  Inving  of  a  12- 
in.  glazed  tile  sewer  on  T,orne  .^ve'nie 
has  been  let  bv  the  C'^v  Council  to  En- 
.ginecr  F.  B.  Adams,  Harrison  Hall. 

Hamilton,  Ont. 

The  City  Council  have  awarded  the 
contract  for  the  construction  of  sewers 
on  Gertrude  -Street  to  Blair  &  Comnany. 
Woodstock,  and  for  the  construction  of 
a  sewerage  svstem  in  Hamilton  Park  nnd 
McA'Nulty  Surveys  to  Wilkes  and  Wal- 
lace, Manning  .Avenue,  Toronto. 

Moncton,  N.B. 

The  contract  for  the  laj'ing  of  Tarvia 
paving  has  been  let  by  the  Citv  Council 
to  Carritte  &  Patcrson.  Water  Street,  .St. 
John.    .Approximate  cost,  $38,000. 


North  Gosfield  and  Mersea  Twps.,  Ont. 

The  general  contract  for  a  quantity  of 
ditching  has  been  let  by  these  Municipal- 
ities to  Percy  Sandford,  Kingsville,  Ont 
at  $8,860. 

St.  Lambert,  Que. 

The  contract  for  paving  has  been 
awarded  by  the  Town  Council  to  E  Be- 
langer  Company,  2820  St.  Hubert  Street, 
Montreal. 

Toronto,  Ont. 

The  contract  for  th-e  construction  of 
a  sewer  on  Humewood  Avenue,  Town- 
ship of  York,  has  been  awarded  to  Mc- 
Laren &  Company,  Barrington  Avenue. 

Wallaceburg,  Ont. 

The  Town  Council  have  awarded  the 
contract  for  the  installation  of  water 
services  to  James  Makioski.  Work  to 
start  at  once. 


Railroads,  Bridges  and  Wharves 

Cap  Chat,  Que. 

Tenders  will  be  received  until  4  p  m 
June  18th,  by  R.  C.  Desrochers,  Depart- 
ment of  Public  Works,  Ottawa,  for  the 
construction  of  an  extension  to  the  train- 
ing pier.  Plans  and  specifications  at 
office  of  District  Engineer,  Post  Office, 
Quebec,  with  the  Postmaster,  Cap  Chat, 
and  at  the  Department,  Ottawa.  Con- 
struction, open-faced  cribwork. 

Petite  Riviere  Est,  Que. 

The  Department  of  Public  Works, 
Ottawa,  will  receive  tenders  until  4  p.m., 
June  14th,  for  the  construction  of  a 
breakwater  here.  Open  faced  cribwork 
construction.  Plans  and  specifications 
at  offices  of  District  Engineer,  Quebec, 
the  Postmaster,  Petite  Riviere  Est,  Que., 
and  at  the  Department,  Ottawa. 

River  Glade,  N.B. 

The  Jordan  Memorial  Sanatorium  will 
receive  tenders  until  June  1st  for  the 
erection  of  a  dam  and  bridge  over  the 
Pollett  River  here.  Plans  and  specifi- 
cations at  office  of  Engineer,  Railways 
Department,  Fredericton,  with  Hon.  C. 
W.  Robinson,  Moncton,  and  at  office  of 
Provincial   Government,   St.  John. 

Waterloo,  Ont. 

Tenders  on  the  construction  of  two 
concrete  arch  bridges  in  this  town  are 
being  received  by  Bowman  &  Connor, 
Civil  Engineers,  Berlin. 

York  Township,  Ont. 

Tenders  will  be  received  until  noon, 
June  7th.  by  the  Township  Engineer.  F. 
Barber,  57  Adelaide  Street  East,  Toron- 
to, for  the  construction  of  reinforced 
concrete  beam  bridge  on  Lansing  side 
Roafl.  Plans  and  specifications  at  of- 
fice ot  Engineer.  .Vjiproximate  cost,  $5,- 
000. 

CONTRACTS  AWARDED 

Arran  Township,  Ont. 

The  contract  for  the  construction  of 
a  double  arch  concrete  bridge  has  been 
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let  by  the  Township  Council  to  James 
Cole,  Owen  Sound. 

Sandwich,  Ont. 

'i'lic  Town  Council  have  let  the  con- 
tract for  the  construction  of  a  dock  to 
Candler  Dock  &  Rridge  Building  Com- 
pany, :i05  Moffat  Block,  Detroit,  Mich., 
at  $6,950.  Oak  piles,  cement  and  sheath- 
ing will  be  re(|uired. 


Public  Buildings,  Churches 
and  Schools 

Beamsville,  Ont. 

J'lie  School  Board  are  considering  the 
erection  of  a  High  Sciiool.  Chairman 
Mark  Fampton. 

Carroll,  Man. 

Tenders  will  be  received  until  5  p.m.. 
May  29th,  by  F.  H.  Carroll,  for  the  con- 
struction of  a  brick  veneer  school,  esti- 
mated to  cost  $8,000.  Architect,  E.  D. 
Tuttle,  705  McArthur  Building,  Winni- 
peg- 


Norwich,  Ont. 

The  contract  for  the  installation  of  in- 
terior fittings  in  the  local  post  office  has 
been  let  by  the  Department  of  Public 
Works,  Ottawa,  to  Walker  Bin  &  Store 
Fixture  Company,  Limited,  152  Shanley 
Street,  Berlin. 

Shaunavon,  Sask. 

The  general  contract  for  the  erection 
of  a  school  here  has  been  let  by  the 
.School  Board  to  Ste[)hason  &  Uglam, 
Shaunavon,  at  $11,656. 

St.  Catharines,  Ont. 

The  Collegiate   Institute   Board  have 
awarded    the    general    contract  for  the 
)*JLcrection  of  a  collegiate  institute  to^New- 
'  plan  Bros.,  75  St.  Paul  Street.  Approxi- 

mrrrr-cosf,  $100,000.  • 

Woodlawn,  Ont. 

The  contract  for  the  erection  of  St. 
Thomas  Church  has  been  transferred  to 
Bradford  &  Serson,  Arnprior,  Ont.  Gen- 
eral contractor  is  in  the  market  for  stone, 
lumber,  etc. 


Fisher  River  Reserve,  Man. 

Tenders  will  be  received  until  noon, 
June  21st,  by  Duncan  C.  Scott,  Depart- 
ment of  Indian  Affairs,  Ottawa,  for  the 
erection  of  a  combined  school  and  teach- 
er's residence.  Plans  at  Post  Office, 
Hodgson,  Man.;  Halfway  Post  Office, 
Man.;  Indian  Offices  at  Portage  La  Prai- 
rie and  Winnipeg;  at  the  school.  Fisher 
River,  and  at  the  Department,  Ottawa. 

Hamilton,  Ont. 

I^lans  and  specifications  are  being  pre- 
pared for  the  complete  re-wiring  of  the 
City  Hospital,  Chairman  of  Board,  J. 
H.  Pratt. 

Montreal,  Que. 

Sub-  tenders  on  plumbing,  roofing  and 
electrical  work  required  in  repairs  to  the 
Court  House  here  are  being  received  by 
J.  B.  Gratton,  Limited,  82  Mercier  Ave, 

Port  Daniel,  Que. 

Rev.  J.  P.  Cyr,  Parish  of  Port  Daniel, 
will  receive  tenders  until  May  29th  for 
the  construction  of  a  steeple  and  for 
roofing  the  church  and  sacristy. 

Todmorden,  Ont. 

St.  Andrew's  Anglican  Church  are 
about  to  raise  funds  for  the  enlargement 
of  their  parish  hall.  Rector,  Rev.  A.  A. 
Bryant,  168  First  Avenue,  Toronto. 

Toronto,  Ont. 

Tenders  will  be  received  until  May 
28th  by  the  Board  of  Education  for  the 
erection  of  Jesse  Ketchum  School.  Cut 
stone,  steel  and  brick  construction.  Es- 
timated cost,  $185,000,  Plans  and  speci- 
fications at  office  of  Superintendent  of 
Buildings,  City  Hall. 

The  Board  of  Education  will  receive 
tenders  until  May  28th  for  terrazzo 
floors  at  Niagara  Street  School,  electric- 
al work  at  Frankland  School,  collapsible 
gates  at  Manning  Avenue  School,  cabi- 
net work,  plumbing  and  local  telephones 
for  various  schools.  Plans,  etc..  at  office 
of  .Superintendent  of  Buildings,  City  Hall. 

Wheatley,  Ont. 

The  School  Board  contemplate  the 
erection  of  an  addition  to  the  school  es- 
timated to  cost  $9,000.  Secretary,  Dr. 
A.  M.  Wilson. 

CONTRACTS  AWARDED 

Lougheed,  Alta. 

The  general  contract  for  the  erection 
of  a  brick  veneer  school  in  District  No. 
1793  has  been  let  to  C.  W.  Pettifer,  Box 
2301,  Calgary.    Approximate  cost,  $7,000. 


Business  Buildings  and  Indus- 
trial Plants 

Amherstburg,  Ont. 

E.  Shepley,  Tilbury,  Ont.,  is  about  to 
start  work  on  remodelling  premises  for 
a  j)icture  theatre. 

Brantford,  Ont. 

W.  C.  Lingstone,  88  Brant  Avenue,  will 
receive  tenders  until  June  9th  for  the 
erection  of  a  departmental  store  on  Col- 
borne  Street.  Plans  at  office  of  Contract 
Record,  347  Adelaide  Street  West,  To- 
ronto, and  with  owner.  Stone,  brick  and 
steel  construction.  Approximate  rost, 
$60,000. 

Blenheim,  Ont. 

William  Henry  is  considering  the  en- 
largement of  his  garage. 

Brussels,  Ont. 

Pryne  &  Son  are  considering  the  erec- 
tion of  a  feed  mill. 

Estevan,  Sask. 

The  erection  of  a  cold  storage  and 
pork  packing  plant  here  is  being  con- 
sidered. Approximate  cost,  $20,000, 
Promoter,  A.  Harris,  Clarendon  Hotel. 

Fort  William,  Ont. 

The  Massey-Harris  Company,  915 
King  Street  West,  Toronto,  are  con- 
templating the  erection  of  a  warehouse 
at  Marks  and  Arthur  .Streets.  Work  to 
start  shortly. 

Halifax,  N.S. 

Piercey  Supply  Company,  Davidson 
Street,  are  erecting  a  frame  warehouse 
at  an  estimated  cost  of  $.'5,500. 

Montreal,  Que. 

R.  Marks,  687  St.  Lawrence  Street,  has 
commenced  the  erection  of  a  store  and 
flats  on  St.  Dominique  Street,  estimated 
to  cost  $5,000. 

Ottawa,  Ont. 

Plans  have  been  drawn  for  stores  to 
be  erected  on  Gladstone  Street  for  Don- 
ald Eraser,  82  O'Connor  Street.  Brick 
veneer  construction,  stone  foundation, 
felt  and  gravel  roofing.  Approximate 
cost,  .$3,500. 

Work  has  been  started  on  the  erection 
of  an  office  building  for  the  Ottawa  Elec- 
tric Railway  Company,  248  Albert  Street. 
Architect,  J.  A.  Ewart,  Booth  Building, 
Sparks  Street.  Approximate  cost,  $18,- 
000. 


Regina,  Sask. 

The  projected  market  building  for  Mrs. 
T.  B.  Dugan  will  not  be  erected. 

Sandwich,  Ont. 

Work  has  been  started  on  the  con- 
struction of  an  addition  to  the  plant  of 
the  Canadian  Salt  Company.  Cement 
block  construction,  concrete  floors.  Es- 
timated cost,  $15,000. 

Sedgewick,  Alta. 

Alberta  Farmers'  Co-operative  Ele- 
vator Company,  Limited,  contemplate 
rebuilding  their  elevator  recently  des- 
troyed by  fire.  Work  to  be  done  under 
the  supervision  of  the  head  office,  Loug- 
heed Building,  Calgary.  Estimated  cost, 
$8,000. 

St.  Thomas,  Ont. 

E.  S.  Hatch  is  about  to  start  work  on 
the  erection  of  a  planing  mill  estimated 
to  cost  $5,000.  White  brick  construction, 
concrete  founrlation,  metal  roofing. 

Stettler,  Alta. 

Tenders  will  be  called  shortly  by  A.  S. 
Welch,  for  the  erection  of  a  store  and 
lodge  hall  for  the  Modern  W'oodman  of 
America,  Limited,  Stettler.  .Architect, 
John  Backstrom,  Stettler.  Approximate 
cost,  $10,000. 

St.  Lawrence  River,  Que. 

Tenders  on  the  construction  of  a  boat- 
house  on  Island  No.  43  will  be  received 
until  June  1st  by  B.  F.  Sharpies,  West 
Chester,  Pa.  Frame  construction,  crib- 
work  foundation. 

Toronto,  Ont. 

Work  has  been  started  on  the  con- 
struction of  an  addition  to  the  store  at 
518  Yonge  Street  by  F.  Burgess,  36 
Langley  Avenue.    Estimated  cost,  $4,000. 

Vanessa,  Ont. 

Henry  Bartholomew  has  commenced 
re-building  his  sawmill,  which  was  re- 
cently destroyed  by  fire.  Equipment  will 
l)e  purchased. 

Wallacetown,  Ont. 

James  Bobier  contemplates  the  erec- 
tion of  fireproof  farm  buildings.  This 
wass  erroneously  reported  in  a  previous 
issue  at  Wallaceburg. 

Weston,  Ont. 

Joseph  Nason,  Main  Street,  is  receiv- 
ing tenders  for  the  erection  of  a  store 
and  apartments,  estimated  to  cost  $4,000. 
Brick  construction,  tar  and  gravel  roof- 
ing. 

Windsor,  Ont. 

The  erection  of  a  store  and  fiats  is  be- 
ing considered  by  W.  K.  Kaplan,  Wyan- 
dotte Street.  Brick  construction.  .Ap- 
proximate cost,  $9,000. 

CONTRACTS  AWARDED 

Aylmer,  Ont. 

The  general  contract  for  the  erection 
of  an  automobile  sales  building  has  been 
awarded  by  the  East  Elgin  Garage  Com- 
pany to  Joseph  Davis.  Aylmer.  Brick 
construction,  felt  and  gravel  roofing.  Es- 
timated cost,  $7,000. 

Danville,  Que. 

The  contract  for  the  construction  of 
a  barn  for  Ernest  Comeau  has  been  let 
to  ^'ictor  Plourde,  Danville. 

Halifax,  N.S. 

The  Department  of  Naval  Service  have 
awarded  the  contract  for  the  erection  of 
a  naval  workshop  here  to  Rhodes-Curry 
Company,  Amherst. 
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Hamilton,  Ont. 

In  connection  with  the  warehouse  be- 
ing erected  on  Cannon  and  Catharine 
Streets  for  Davis  Bros.,  2  Park  Street 
South,  the  electrical  contract  has  been 
let  to  A.  Page,  OS  Lorne  Avenue.  Plas- 
tering, painting-,  heating  and  plumbing- 
contracts  not  let. 

Kingston,  Ont. 

The  general  contract  for  the  erection 
of  a  moving  picture  theatre  on  Princess 
Street  has  been  let  by  Plarry  Martin, 
i;j  Balaclava  Street,  to  John  VV.  Litton, 
')2  Frontcnac  Street.  Fireproof  construc- 
tion. 

Ottawa,  Ont. 

In  connection  with  the  theatre  being- 
erected  on  Queen  Street  for  B.  Staple- 
ton,  Queen  Apartments,  the  contract  for 
.■;tecl  and  tinsmithing  has  been  let  to 
McFarlane  &  Douglas,  250  Slater  Street, 
and  for  roofing  to  L.  K.  Kalagov,  107 
Fricl  Street. 

Richards  &  Montgomery,  442  Lewis 
Street,  have  commenced  repairs  to  stores 
and  oflices  on  Spark  Street  for  Fred 
Henrey,  care  of  Ottawa  Truss  &  Sur- 
gical Manufacturing  Company,  Welling- 
ton Street.  Work  to  be  done  by  day 
labor.    Appro.ximate  cost,  $10,000. 

Springhill,  N.S. 

Work  has  been  started  on  the  erec- 
tion of  a  lodge  hall  for  the  Knights  of 
Pvthias  by  \'ictor  Woodworks,  Amherst, 
N.S.    Estimated  cost,  $6,000. 

St.  John,  N.B. 

The  Bank  of  British  North  America 
have  let  the  contract  for  remodelling 
their  branch  at  Union  and  Sydney 
Streets,  to  Edward  Bates  &  Son,  Duke 
Street.     Estimated  cost,  $0,000. 

Toronto,  Ont. 

The  following  contracts  have  been  let 
(n  connection  with  an  addition  to  the 
store  of  the  Hamilton  Hardware  Com- 
pany, 498  Dundas  Street: — masonry,  car- 
pentry, plumbing,  heating  and  painting, 
owners;  plastering.  W.  Bradd,  20  Colla- 
hie  Street;  w-iring,  W.  Sheppard,  345 
Grace  Street;  roofing,  Wardell  Bros.,  102 
Essex  Street. 

A.  H.  Scott,  1678  Dufferin  Street,  has 
been  awarded  the  contract  for  alterations 
to  residence  on  Dovercout  Road  for  J. 
M.  Walkey,  326  Shaw  Street. 

The  masonry  contract  for  an  addition 
to  Hilton  Bros.'  bakery  at  611  Gerrard 
Street  East,  has  been  let  to  Smallwood 
Bros.,  97  Clinton  Street,  and  the  carpen- 
try contract  to  T.  J.  Sproule,  54  Shanley 
Street.     Estimated  cost,  $5,000. 

Victoria,  B.C. 

The  general  contract  for  the  erection 
of  an  undertaking  establishment  at  Cor- 
morant and  Quadra  Streets  has  been  let 
to  T.  H.  Brown.  717  Discovery  Street. 
Estimated  cost.  $9,000.  Architect,  Jesse 
Warren.  503  Central  Building. 

Walkcrville,  Ont. 

Ilie  general  contract  for  the  erection 
'f  a  handle  factory  on  Monmouth  Road 
tor  Hartwcll  Bros.,  Chicago,  111.,  lias 
been  let  to  Williamson  Construction 
I'ompany,  Walker  Road.  Frame  con- 
struction.   Appro.ximate  cost,  $4,000. 

Winnipeg,  Man. 

The  contract  for  alterations  to  tlie 
Belmont  Hotel  has  been  let  to  Claydon 
Bros.,  Furby  Place. 


Residences 

Almonte,  Ont. 

P.  McCallum  has  commenced  the  con- 
struction of  a  residence  by  day  labor. 
Estimated  cost,  $6,000. 

Belmont,  Ont. 

The  erection  of  a  residence,  estimated 
to  cost  $3,500,  is  being  considered  by 
James  Moore,  c/o  Amos  Carrothers. 

Charlottetown,  P.E.I. 

Wn-|.  Leonard,  Cornwall,  P.E.I.,  con- 
templates the  erection  of  a  double  frame 
residence  on  Fitzroy  Street,  at  an  ap- 
proxin-iate  cost  of  $4,000. 

Cottam.  Ont. 

J.  A.  Jackson,  Essex,  is  considering 
the  construction  of  a  residence  on  Talbot 
Street.    Estimated  cost,  $3,000. 

Dundas,  Ont. 

Tenders  on  the  erection  of  two  resi- 
dences on  Jarvis  Street  are  being  re- 
ceived by  W.  H.  Ball.  Stone  founda- 
tion, brick  construction,  shingle  roof- 
ing.   Estimated  cost,  $3,000  each. 

Tenders  are  being  received  by  J.  A. 
Armes,  Architect,  Federal  Life  Build- 
ing, Hamilton,  for  the  erection  of  a  re- 
sidence on  South  Street  for  Chas.  W. 
Sealey,  Customs  House.  Brick  con- 
struction, concrete  foundation,  shingle 
roofing.    Approximate  cost,  $4,500. 

Essex,  Ont. 

The  erection  of  a  residence  on  Vic- 
toria Street  is  being  considered  by  Adol- 
phus  Hooper.  Approximate  cost,  $3,- 
000. 

Halifax,  N.S. 

The  City  Building  &  Land  Company, 
have  commenced  work  on  the  erection 
of  a  frame  residence  on  Duf¥us  Street. 
Estimated  cost,  $3,000. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Shirley  Street  by  D. 
P.  McNeil,  80  Quinpool  Road.  Frame 
construction.    Approximate  cost,  $3,000. 

Lansing,  Ont. 

Work  has  been  started  on  the  erection 
of  a  number  of  residences  on  Poyntz 
Avenue  by  W.  V.  Dixon,  259^2  Yonge 
Street,  Toronto.  Smaller  trades  will  be 
sub-let.    Approximate  cost,  $4,000. 

Logan  Township,  Ont. 

The  erection  of  a  dwelling,  at  an  esti- 
mated cost  of  $3,000,  is  contemplated  by 
Robert  C.  Melville,  Logan  Township, 
Moncrieff,  Ont. 

Melville,  Ont. 

Plans  have  been  drawn  hy  J.  H.  Rudy, 
Box  191.  for  a  residence  to  be  built  on 
8tli  Street  by  J.  Rowan.  Tenders  will 
be  asked  for  smaller  trades. 

Montreal,  Oue.  ' 

.'\  permit  has  hctn  issued  for  live  flats 
to  be  built  by  S.  Lamourex,  2224  St. 
Dominique  Street,  at  an  estimated  cost 
of  $4,000. 

Wm.  Boivin,  851  Marie  Anne  Street, 
has  taken  out  a  permit  for  three  flats  to 
be  erected  on  4th  Avenue.  Estimated 
cost.  $3,000. 

A  permit  has  been  issued  to  C.  E. 
Grenier,  1199  Principal  Street,  for  the 
erection  of  four  flats,  estimated  to  cost 
$4,000. 

J.  C.  Frenette,  324  Breboeuf  Street, 
has  taken  out  a  permit  for  the  erection 
of  ten  flats  on  Fabre  Street.  Approxi- 
mate cost.  $7,000. 

E.  Lecavalier,  65  Cherrier  Street,  will 


receive  tenders  on  all  trades  except  ma- 
sonry, steel,  and  interior  fittings  requir- 
ed in  the  erection  of  ten  flats  on  St. 
Denis  Street.  Approximate  cost,  $15,- 
000. 

Ottawa,  Ont. 

E.  Bellanger,  26  St.  Francis  Street, 
contemplates  the  erection  of  a  residence 
on  Melrose  Street  at  an  estimated  cost 
of  $3,100.  Brick  veneer  construction, 
stone  foundation,  shingle  roofing. 

The  erection  of  two  residences  on 
Belmont  Street  is  contemplated  by  the 
Capital  Contractors  Limited,  c/o  W.  H. 
Craig,  136  Bank  Street.  Brick  veneer 
construction,  stone  foundation,  shingle 
roofing.    Estimated  cost,  $7,000. 

A.  E.  Silver,  45  Powell  Avenue,  con- 
templates the  construction  of  a  brick  ve- 
nees  residence  on  Findlay  Street  at  an 
approximate  cost  of  $4,000. 

Port  Rowan,  Ont. 

Plans  for  a  frome  residence  are  be- 
ing prepared  for  J.  E.  McDonald.  Ap- 
proximate cost,  $3,000. 

Quebec.  Que. 

Alfred  Demeules,  156  Stigmates  Street, 
is  building  a  residence  by  day  labor. 
Brick  and  frame  construction,  concrete 
foundation,  metal  and  asbestos  roofing. 
Estimated  cost,  $4,000. 

St.  Marys,  Ont. 

Lochie  Cameron,  Water  Street  N.,  is 
preparing  plans  for  a  residence  to  cost 
$3,000.  Brick  construction,  shingle  roof- 
ing. 

Streetsville,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  on  Main  Street  for 
George  Sparling,  Concession  5.  Con- 
crete block  construction,  brick  founda- 
tion, shingle  roofing.  Estimated  cost, 
$3,800. 

Thorold,  Ont. 

The  Beaver  Fibre  Board  Company 
have  commenced  the  construction  of 
four  workmen's  houses  to  replace  those 
recently  destroyed  by  fire.  Approximate 
cost.  $18,000.  Site  cleared  for  three 
more. 

Toronto,  Ont. 

C.  B.  Bingham,  86  Moore  Park  Ave- 
nue, has  commenced  the  erection  of  a 
residence  estimated  to  cost  $4,000.  Small- 
er trades  will  be  sub-let. 

Work  has  been  started  on  the  con- 
struction of  a  residence  on  Melgund 
Street  by  R.  A.  Shields,  121  Hilton  Ave- 
nue. Owner  will  sub-let  smaller  trades. 
Approximate  cost,  $4,500. 

G.  J.  Custance,  94  Redwood  Avenue, 
has  started  work  on  the  erection  of  a 
pair  of  residences  on  Mountjoy  Avenue. 
Brick  construction,  shingle,  felt  and 
gravel  roofing.    Estimated  cost,  $3,200. 

H.  Gilles,  29  Beverley  Street,  is  build- 
ing a  brick  residence  at  71  Wineva  Ave- 
nue. Smaller  trades  will  be  sub-let.  Es- 
timated cost,  $3,000. 

L.  Battershill.  119  Vaughan  Road,  is 
l)uilding  a  pair  of  residences  68-70  Hend- 
rick  Street.  Smaller  trades  will  be  sub- 
let. Brick  construction,  shingle,  felt 
and  gravel  roofing.  Approximate  cost, 
$4,000. 

A.  Abak.  6  Skipper  Avenue,  has  start- 
ed work  b}'  day  lal)or  on  the  construc- 
tion of  a  brick  residence.  Estimated 
cost,  $3,000. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  by  E.  H.  Sharpies,  71 
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Hillsdale  Aveiuie.  Smaller  trades  to  be 
sub-let.  Brick  construction,  shingle 
roofing.     Estimated  cost,  $;!,000. 

Plans  have  been  drawn  for  a  resi- 
dence to  be  erected  on  Ferndale  Ave- 
nue by  I'".  Knibb,  6  P'erndale  Avenue,  at 
an  estimated  cost  of  $.'5,750.  Smaller 
trades  will  be  sub-let.  Brick  construc- 
tion, shingle  roofing. 

The  erection  of  a  brick  residence  on 
Ilarvie  Avenue  has  been  commenced  by 
Moore  Bros..  12  Kenwood  Avenue. 
Smaller  trades  may  be  sub-let.  Esti- 
mated cost,  $3,000. 

i'lans  have  been  drawn  for  a  residence 
to  be  built  at  Braemore  Gardens  by 
Thomas  &  Richards,  301  Lonsdale 
Road.  Brick  construction,  shingle  roof- 
ing.   Estimated  cost,  $4,000. 

W.  J.  Sutherland,  1552  Bathurst 
Street,  hs  commenced  the  erection  of 
six  residences  on  Arlington  Avenue. 
Smaller  trades  will  be  sub-let.  Ap- 
proximate cost,  $22,500. 

J.  H.  McLaren,  159  Briar  Hill  Ave- 
nue, is  building  a  residence  at  177 
lilythevvood  l^oad.  Brick  construction, 
shingle  roofing.  Estimated  cost,  .$4,000. 
.Smaller  trades  will  be  sub-let. 

Work  has  been  started  on  the  erec- 
tion of  a  pair  of  residences  on  St.  Cla.'- 
cns  Avenue  by  A.  Simpson,  180  Mar- 
gueretta  Street.  Brick  construction, 
shingle  roofing.  Estimated  cost,  $5,000. 
West  Flamboro  Township,  Ont. 

John  Olield,  ( jreensville,  contemplates 
the  erection  of  a  residence,  estimated 
to  cost  $3,000.  Frame  and  concrete 
block  construction. 

Windsor,  Ont. 

I.  S.  F.  Walker,  Walkervillc,  is  pre- 
paring plans  for  a  residence  to  be  erect- 
ed on  Ouellctte  Street  for  R.  A.  Hol- 
land. Assumption  Street,  Walkerville. 
Estimated  cost,  $12,000. 

CONTRACTS  AWARDED 

Armitage  P.O.,  Ont. 

J.  F.  Smith  has  let  the  contract  for 
the  construction  of  a  brick  residence  to 
I.  S.  Rose,  Newmarket,  Ont.  Approxi- 
mate cost,  $3,000. 

Bracebridge,  Ont. 

The  masonry  contract  in  connection 
with  the  residence  lacing  !i.i:!t  foi  Mis. 
I'hilip  Feeder.  Jr.,  has  been  let  to  W. 
Hoover,  i'>racebridge. 

Brandon,  Man. 

Tlie  general  contract  for  the  erection 
ol"  a  residence  for  G.  Fitton,  601  14th 
Street,  has  been  let  to  Albert  Good,  710 
12lh  Street.  Frame  construction,  con- 
crete foundation,  shingle  roofing.  Esti- 
mated cost,  $3,000. 

Mr.  W.  Wade  has  let  the  contract  for 
the  erection  of  a  residence  on  12th  Ave- 
nue to  F.  C.  Lissaman,  812  11th  Avenue, 
lirick  veneer  and  stucco  construction, 
shingle  roofing.  Approximate  cost,  $3,- 
500. 

Cedar  Springs,  Ont. 

The  general  contract  for  the  erection 
of  a  parsonage  for  the  Rev.  A.  R.  John- 
ston, Cedar  Springs,  has  been  let  to  Wm. 
Nicholson.  Frame  and  white  brick  con- 
struction, shingle  roofing.  Approximate 
cost,  $3,000. 

Essex,  Ont. 

J.  A.  Abbott  has  let  the  general  con- 
tract for  the  erection  of  a  dwelling  to 
R.  Fenwick,  Cottam,  Ont.    Frame  con- 


struction, shingle  roofing.  Estimated 
cost,  $3,000. 

Flesherton,  Ont. 

I  he  general  contract  for  the  erection 
ol  a  residence  for  James  Vance,  Durham 
Koad,  has  been  let  to  Henry  &  Son. 
I'rame  and  brick  construction.  Approx- 
imate cost,  .$3,200. 

Halifax,  N.S. 

John  Ross.  84  Seymour  Street,  has  let 
the  general  contract  for  the  construction 
of  a  frame  residence  on  LeMachant 
Street  to  F.  Brodie.  Estimated  cost,  $3,- 
1)00. 

A  contract  has  been  let  to  G.  H. 
Wright  for  the  erection  of  a  residence 
on  Jubilee  Road  for  E.  A.  Wood,  47 
South  Street.  P'rame  construction,  con- 
crete foundation,  shingle  roofing.  Esti- 
mated cost,  $8,000. 

Hamilton,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  on  Leinster  Avenue  for 
L.  R.  Johnston,  Erie  Avenue,  has  been 
awarded  to  F.  Barnes,  90  Jackson  Street 
W.  Smaller  trades  will  be  sub-let.  Es- 
timated cost,  $4,000. 

The  contract  for  heating  and  plumb- 
ing in  connection  with  the  residence  be- 
ing built  at  James  and  Mackland  Streets 
for  H.  L.  Frost  has  been  let  to  Adam 
Clark,  Main  Street  W. 

I^angton,  Ont. 

Mrs.  Sevenpiper  has  awarded  a  ten- 
tract  for  the  erection  of  a  frame  aiid 
Ijrick  residence  to  Bennet  &  Charlton. 
Approximate  cost,  $3,000. 

Melville,  Sask. 

I'lie  masonry  and  plastering  contracts 
in  connection  with  the  erection  of  a  re 
sidence  on  Eighth  Street  for  D.  Pi'.on 
have  been  awarded  to  Melville  Con- 
struction Company,  Second  Street,  and 
the  electrical  contract  to  I'iloii  Electri- 
cal Company. 

Maidstone  Cross,  Ont. 

The  contract  has  been  let  to  Bethel 
Croft  for  the  erection  of  a  residence  for 
A.  Dawson,  South  Road.  Frame  and 
white  brick  construction,  shingle  roof- 
ing.   Approximate  cost,  $3,000. 

Montreal,  Que. 

Tlie  general  contract  for  the  erection 
of  three  flats  on  St.  Charles  Street  for 
Tousaint  Prefontaine,  810  Dorchester 
Street,  has  been  let  to  Wilfred  Chart- 
rand,  2160  Gouin  Boulevard.  Estimated 
cost,  $3,000. 

The  general  contract  for  the  erectior, 
of  two  flats  on  Rozen  Street  for  Mrs. 
W.  Secombe,  222  Congregation  Street, 
has  been  awarded  to  U.  Mongeau,  260 
Liverpool  Street.  Approximate  cost, 
$4,000. 

North  Bay,  Ont. 

The  general  contract  for  the  erectior. 
of  a  residence  at  499  2nd  Avenue  E.,  for 
A.  Moore,  148  Sherbrooke  Street,  has 
been  let  to  S.  Moore,  Eraser  Street  and 
l'"irst  Avenue.  Frame  and  brick  con- 
struction, stone  foundation.  Estimated 
cost,  $6,000. 

A  contract  has  been  let  to  B.  Martin, 
163  Worthington  Street  E.,  for  the  erec- 
tion of  a  residence  for  E.  L.  Banner,  160 
1st  Avenue  E.  Approximate  cost,  $6,- 
000. 

Ottawa,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  on  Russell  Street  for 
I'rank  Grichen  has  been  let    to  John 


Pasch,  308  Creighton  Street.  Brick  ve- 
neer construction,  stone  foundation, 
shingle  roofing.    Estimated  cost,  $3,500. 

The  contract  for  masonry  in  connec- 
tion with  additions  and  alterations  to  a 
residence  on  Cartier  Street  for  E.  Sey- 
bold,  80  Elgin  Street,  has  been  awarded 
to  A.  Garvock,  130  Lewis  Street,  and  for 
carpentry  to  Richards  &  Montgomery, 
442  Lewis  Street.  Other  contracts  not 
let. 

R.  Brown.  388  Main  Street,  has 
let  the  general  contract  for  alterations 
and  additions  to  a  residence  on  Albert 
Street  to  James  &  Ramsay,  71  Fair- 
mount  Street,  and  the  heating  and 
plumbing  contract  to  J.  T.  Blythe,  Frank 
Street. 

Palmyra,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  here  for  Philip  Bieber 
has  been  let  to  Mc.'Kuliffe  &  Barker. 
I'rame  and  brick  construction.  Estimat- 
ed cost,  $3,200. 

Quebec,  Que. 

In  connection  with  the  erection  of  an 
annex  to  a  residence  for  P.  T.  Legare, 
241  Grande  Allee,  the  following  con- 
tracts have  been  let: — carpentry,  L.  H. 
Peter,  Limited,  St.  Angele  Street;  roof- 
ing, E.  Falardeau,  Dorchester  Street; 
painting,  Gauthier  Company,  St.  Joseph 
.Street;  heating,  plumbing  and  electrical 
work,  Jobrn  &  Paquet,  Cote  d'Abraham 
Street. 

Randolf,  N.B. 

The  sub-contract  for  carpentry  in  con- 
nection with  the  residence  being  built 
for  E.  P.  Baker  has  been  let  to  Medley 
Belyea,  Water  Street  West,  St.  John. 

Sandwich.  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  for  Soper  &  Dupuis, 
59  Ouellette  Avenue,  by  W.  H.  Jones. 
Artificial  stone,  frame,  stucco,  hollow 
tile  and  brick  construction,  shingle  roof- 
ing.   Estimated  cost,  $5,000  each. 

Sharon,  Ont. 

The  contract  for  the  erection  of  a 
brick  residence  here  has  been  let  by  M. 
Ramsay  to  I.  S.  Rose.  Newmarket.  Ap- 

jjro.ximate  cost,  $3,000. 

Skipness,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  Robert  Warmington 
has  been  awarded  to  Morton  &  Craig. 
Owen  Sound.  Brick  construction.  Ap- 
proximate cost,  $3,000. 

South  Gloucester,  Ont. 

The  contract  for  heating  and  plumb- 
ing in  connection  with  the  residence  be- 
ing built  for  Rev.  Father  Prudhomme 
has  been  let  to  J.  A.  Langelier,  310  Wel- 
lington Street.  Plastering  and  electri- 
cal work  by  day  labor. 

Toronto,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  on  Glenholme  Street  for 
VV.  H.  Gemmill,  85  Somerset  Avenue, 
has  been  let  to  S.  R.  Hughes.  81  Port- 
land Street.  Smaller  trades  will  be  sub- 
let by  owner.    .Approximate  cost,  $4,000. 

C.  James,  51  Neville  Park  Boulevard, 
has  let  the  masonry  contract  in  connec- 
tion with  the  erection  of  a  residence  to 
A.  E.  Booth,  51  Kingswood  Road.  Car- 
pentry contract  to  J.  Pennington,  21 
Pickering  .Avenue. 

Welland,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  on  Regent  Street  has  beeu 
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let  by  Harry  Jones  to  Fred  Sparks. 
Brick  construction,  stone  foundation, 
shingle  roofing.    Estimated  cost,  $3,300. 


Power  Plants,  Electricity  and 
Telephones 

Bolhwell,  Ont. 

\\'(]rk  is  about  to  commence  on  the 
installation  of  a  hydro  power  system 
here  by  the  Ontario  Hydro  Power  Com- 
mission, Toronto.  Approximate  cost, 
$5,000. 

Brantford,  Ont. 

The  Town  Council  are  about  to  install 
concrete  or  metal  lighting  standards  in 
all  parks.    Engineer,  T.  H.  Jones. 

Highgate,  Ont. 

'1  he    installation'  of  a   street  lighting 
and  power  distribution  system  is  being 
considered  by  the  Town  Council.  Clerk, 
Littlejolm. 

Huron  Township,  Ont. 

The  extension  of  the  Huron  &  Kin- 
loss  Municipal  Telephone  System  has 
been  authorized  by  the  Township  Coun- 
cil.   Clerk,  Angus  Martyn,  Ripley,  Ont. 

Lynden,  Ont. 

The  ratepayers  will  shortly  vote  on  a 
by-law  to  provide  for  the  construction 
of  a  hydro-electric  power  plant  here.  Es- 
timated cost,  $4,495. 

Markham,  Ont. 

The  Village  Council  have  started  work 
by  day  labor  on  extensions  to  the  light- 
ing system.  Material  is  being  purchased 
from  the  Provincial  Hydro-Electric 
Commission. 

Milverton,  Ont. 

The  installation  of  a  HydroElectric 
lighting  system  here  is  being  considered. 
Town  Clerk.  W.  D.  Weir. 

St.  George,  Ont. 

A  bj--law  has  been  carried  providing 
for  the  installation  Hydro-Electric 
power.  Estimated  cost  $6,000.  Village 
Clerk,  A.  E.  Green. 

Thamesville,  Ont. 

.\  by-law  has  been  passed  providing 
for  the  installation  of  a  Hydro-Electric 
lighting  system  at  an  approximate  cost 
of  $6,250.  Town  Clerk,  W  .  J.  Cryder- 
man. 

Wallaceburg,  Ont. 

lenders  will  be  received  until  8  p.m.. 
June  1st  by  the  Town  Clerk  for  the 
construction  of  an  electrical  transmis- 
sion line.  Plans  and  specifications  at 
office  of  Engineers,  Chipman  &  Power, 
Mail  Building,  Toronto,  and  at  office  of 
Resident  Engineer,  Wallaceburg. 

Wawota,  Sask. 

The  Wawota  Rural  'telephone  Com- 
l)any  are  about  to  issue  debentures  to 
the  amount  of  $7.:J00  for  the  construc- 
tion of  a  telephone  system.  Secretary- 
Treasurer,  J.   P.irnic.  Wawota. 

CONTRACTS  AWARDED 

Avonlea,  Sask. 

1  lie  CDiitracl  lor  tiic  construction  of  a 
telepiione  system  'or  the  Sunshine  Rural 
Telephone  Company  has  been  let  to  W. 
D.  Craig,  Princess  Theatre  Block,  Re- 
gina. 

Welland.  Ont. 

1  he  Town  Council  have  let  the  con- 
tract for  the  installation  of  a  hrc  alarm 
system  to  Star  Electric  Company,  .\'cw- 
ark.  N.J.,  at  $4,92C. 


Miscellaneous 

Bienfait,  Sask. 

The  Village  Council  have  been  em- 
powered to  borrow  $3,000  for  the  instal- 
lation of  a  water  supply  for  fire  protec- 
tion. Secretary-Treasurer,  A.  J.  Milli- 
gan,  Bienfait. 

Berlin,  Ont. 

The  Canadian  Consolidated  Rubber 
Company,  5  Breithaupt  Street,  is  in  the 
market  for  machinery. 

Cabri,  Sask. 

The  Vilalge  Council  have  been  au- 
thorized to  borrow  $5,000  for  the  pur- 
chase of  fire  equipment.  Secretary- 
Treasurer,  J.  W.  Hopton,  Cabri. 

Clachan,  Ont. 

The  Clachan  Farmers'  Club  is  in  the 
market  for  a  supply  of  cement.  Particu- 
lars from  R.  S.  Spence. 

Elmira,  Ont. 

A.  M.  Bowman,  Box  86,  Elmira,  is  in 
the  market  for  steam  radiators  and 
valves.  1-inch  to  6-inch  black  pipe,  steel 
tanks,  rotary  pumps  and  steam  speciali- 
ties. 

Kingston,  Ont. 

City  Engineer  R.  J.  McClelland,  will 
receive  tenders  until  3  p.m..  May  31st, 
for  the  supply  of  13,000  Imperial  gallons, 
more  or  less,  of  road  asphalt,  delivered 
f.o.b.  Kingston. 

London,  Ont. 

Tenders  will  be  received  until  4  p.m., 
June  3nd,  by  the  City  Clerk  for  the  sup- 
ply of  (a)  one  modern  chemical  and 
hose  car,  equipped  for  carrying  1,300  ft. 
35/2-in.  hose,  and  (b)  the  rebuilding  of 
wrecked  motor  car  into  a  combination 
chejnical  hose  car  or  tractor  for  service 
truck. 

Owen  Sound,  Ont. 

The  Town  Council  contemplate  the 
purchase  of  a  motor  truck,  estimated  to 
cost  $5,000  to  $6,000.  Clerk,  Charles 
Gordon. 

Pembroke,  Ont. 

FI.  J.  Beatty,  Pembroke,  desires  cata- 
logues and  information  on  fire  extin- 
guishers and  sprinkler  systems  for  a  sash 
factory. 

St.  Raymond,  Que. 

The  Municipality  propose  to  purchase 
fire  engines,  hose  and  other  apparatus. 
Clerk.  J_.  E.  Savory. 

Zurich,  Ont. 

The  Town  Council  contemplate  the 
purchase  of  general  fire  fighting  equip- 
ment.   Clerk,  F.  .S.  Fless. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  Board  of  Control  have  let  the 
contract  for  the  supply  of  an  electric 
motor  to  Canadian  Westinghouse  Com- 
l^any.  Limited,  Flamilton,  at  $3,335,  and 
for  the  supply  of  a  pump  to  Canadian 
.Mlis-Chalmers,  Limited,  312  King  Street 
W.,  Toronto,  at  $1,365. 

Winnipeg,  Man. 

The  Board  of  Control  have  let  the 
contract  for  the  supply  of  1,000.000  to 
1.500,000  feet  of  B.M.  lumber  to  T.  D. 
Robinson  &  Sons,  258  Portage  .A.venue, 
and  for  the  supply  of  one  5,000,000-gal- 
lon  turbine  booster  pump  to  American 
Well  Works,  Limited,  Aurora,  III. 

The  Greater  Winnipeg  Water  District 
have  let  the  following  contracts: — sup- 
ply of  machine  lathe  sliaper  and  pedes- 


tal, gasoline  engine,  line  shaft  and  coup- 
lings, Williams  Machinery  Company  of 
Winnipeg,  Limited,  360  Princess  Street; 
six  raiKvay  motor  cars,  Canadian  Fair- 
bank-Morse  Company,  Limited,  300 
Princess  Street;  six  railway  motor  cars, 
Kelly-Powell  Company,  McArthur  Build- 
ing. 


Fires 

Anvil  Island,  B.C. 

The  brick  works,  belonging  to  Edward 
Cook,  1049  Nelson  Street,  Vancouver, 
has  been  destroyed  by  fire,  with  a  loss  of 
$30,000. 

Beauport,  Que. 

Mathias  Parent's  store  and  residence 
have  been  destroyed  by  fire,  with  a  loss 
of  $25,000,  covered  by  insurance.  Own- 
er will  rebuild. 

Birch  Hills,  Sask. 

W.  Clafton's  residence  has  been  des- 
troyed by  fire.    No  insurance. 

A  warehouse  belonging  to  A.  E.  En- 
gesetter  has  been  damaged  by  fire  to  the 
extent  of  $3,500,  partially  covered  by  in- 
surance. 

Colborne.  Ont. 

A  fire  has  destroyed  the  curling  rink 
and  damaged  the  following  properties: — 
W.  Morrow,  livery  barn;  J.  Reeve,  im- 
plement store;  P.  G.  Ireland,  butcher 
store  and  residence;  F.  L.  V/ebb,  store 
and  residences.  Total  loss  about  $35  - 
000. 

Formosa,  Ont. 

The  following  properties  have  been 
destroyed  by  fire:— G.  Seitz,  residence 
and  stable;  W.  Fedy,  residence  and 
stable,  and  A.  Apperman,  barn. 

Grindrod,  B.C. 

Fire  has  completely  destroyed  a  barn 
belonging  to  Bernard  Rosoman. 

Hochelaga,  Que. 

The  Thibault  Laundry  Company  have 
sustained  a  loss  by  fire  of  about  $5,000. 
The  company  will  rebuild. 

Marmora,  Ont. 

Fire  has  destroyed  the  public  school 
here,  with  a  loss  of  $8,000.  Secretary  to 
the  School  Board,  A.  R.  Jones,  Mar- 
mora. 

Mission  City,  B.C. 

F'ire  has  completely  destroyed  a  wing 
of  the  Belleville  Hotel,  owned  by  H. 
Windebank.    Lessee,  W.  R.  Bryant. 

Montreal,  Que. 

The  premises  of  Dostert  Bros.,  458  St. 
I'aul  .Street,  have  been  destroyed  by 
fire,  with  a  loss  of  $10,000.  Insurance, 
$3,000. 

The  carriage  factory  of  A.  Racine, 
Limited,  1990  St.  Dominick  Street,  has 
been  gutted  by  fire,  and  a  number  of 
automobiles  and  carriages  destroyed. 

Mount  Forest,  Ont. 

A  residence  owned  by  George  Street. 
Detroit,  Mich.,  and  occupied  by  James 
Leevitt,  Mount  Forest,  has  been  destroy- 
ed by  fire,  with  a  loss  of  about  $3,400. 
No  insurance. 

Myrtle,  Man. 

.\  log  barn  iielonging  to  Thomas  Kirk 
has  been  totally  destroyed  by  fire. 

Niagara  Falls,  Ont. 

.\  residence  on  Bridge  Street,  belong- 
ing to  A.  R.  Cook,  78  First  Street,  Nia- 
gara Falls,  N.Y..  has  been  destroyed  by 
(Continued  on  pjige  57) 


Tenders  and  For  Sale  Department 


TOWN  OF  ST.  LAMBERT,  P.  Q. 

Tenders  for  Sidewalks 
and  Conduits 


Teiuk-rs  will  be  received  up  to  0  p.m..  May 
31st  1915,  at  the  office  of  the  Town  Clerk,  for 
the  "laying  of  approximately  r>.r,~U  lineal  feet  of 
concrele  7-ft.  sidewalk  and  18-incli  gutter. 

r>Xi'M  lineal  feet  of  quadruple  vitrihed  conduit 
laid  in  concrete  under  sidewalk  and  590  feet 
ijuadruple  vitrified  conduit  under  pavements  at 
intersections  of  streets,  etc. 

Siiecilication  and  form  of  tender  may  be  had 
and  plans  seen  at  the  office  of  the  undersigned. 

(Signed)  E.  DRINKWATER, 
Town  Engineer, 
■2\  Town  Hall,  .St.  Lambert,  Que. 


Tenders  Wanted 


Sealed  tenders,  marked  "Tender  for  Public 
School  Building,"  will  be  received  up  to  Satur- 
day, May  29th,  by  the  Secretary  of  the  Board 
of  Education,  Oshawa,  in  whole  or  part,  for  the 
different  trades  required  in  the  erection  and  com- 
pletion of  an  eight-roomed   Public  School  Build- 

'"pians,  specifications  and  all  particulars  can  be 
had  from  D.  Tod,  Esq.,  Chairman  of  the  Board 
of  Education,  Oshawa;  also  at  the  office  of  the 
Architects.     No  tender  necessarily  accepted. 

P.  PUNSHON, 

Secretary  Board  of  Education, 

Oshawa,  Ont. 

ELLIS  &  ELLLS, 
Architects, 

Manning  Cliambers, 
20-21  Toronto,  Ont. 


Department  of  the  Naval  Service 

Tender  for  30  Ton  Steam 
Wharf  Crane  Halifax 
Dockyard 


Tenders  addressed  to  the  undersigned  at  Ot- 
tawa, and  endorsed  "Tender  for  Steam  Whari 
Crane,  Halifax  Dockyard,"  will  be  received  up 
to  noon  of  the  1st  of  July,  1916,  for  the  manu- 
facture, supply  and  erection  of  a  :!(l  ton  Steam 
Wharf  Crane,  of  the  Uerricking  Jib  Type,  for 
the  above  mentioned  Dockyard. 

The  tender  should  be  accompanied  by  an  ac- 
cepted chetpie  in  favor  of  the  Deputy  Mini.ster 
of  the  Naval  Service,  on  a  chartered  Canadian 
Bank,  for  $1,600,  which  cheque  will  be  forfeited 
should  the  successful  tenderer  decline  to  enter 
into  the  contract  as  agreed,  or  fail  lo  complete 
the  work  in  accordance  with  the  conditions  of  the 
contract  and  specification. 

Representatives  of  firms  desirous  of  tendering 
are  to  state  in  making  application  for  specifica- 
tion, the  name  of  the  firm  manufacturing  and 
erecting  the  crane  observing  that  sub-letting 
any  portion  of  the  contract  is  inadmissable. 

The  specification  and  conditions  of  contract 
may  be  seen  at  the  office  of  The  Consulting  Naval 
Engineer,  Ottawa. 

Newspapers  copying  this  advertisement  with- 
out authority  will  not  be  paid  for  same. 

The  Department  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

G.  J.  DESBARATS, 
Deputy  Minister  of  the  Naval  Service. 
Department  of  the  Naval  Service. 
—79499.  Ottawa,  April  30th,  191.').  20-22 


Sealed  tenders  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  .Supplying  Coal  for  the 
Dominion  Buildings,"  will  be  received  at  this 
office  until  4  p.m.,  on  Thursday.  June  17,  1915, 
for  the  supply  of  coal  for  the  I'ublic  Buildings 
throughout    the  Dominion. 

Combined  specification  and  form  of  tender  can 
be  obtained  on  application  at  this  office  and 
from  the  caretakers  of  the  different  Dominion 
Buildings. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  sig- 
natures. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Honourable  the  Minister  of 
Public  Works,  equal  to  ten  per  cent.  (10  p.c.)  of 
the  amount  of  the  tender,  which  will  be  forfeited 
if  the  person  tendering  decline  to  enter  into  a 
contract  when  called  upon  to  do  so  or  fail  to 
complete  the  contract.  If  the  tender  be  not 
accepted   the   cheque   will   be  returned. 

By  order, 

R.  C.  DESROCHERS, 

Secretary. 

Department  of  Public  Works, 

Ottawa,  May  20,  191.5. 

Newspapers  will  not  be  paid  for  this  adver- 
tisement if  they  insert  it  without  authority  from 
the  Department.— 7987G.  21-22 


The  Quebec  Streams  Commission 

Proposed  Storage  Dam  on 
the  St.  Maurice  River 


Notice  to  Contractors 


Sealed  tenders,  addressed  to  the  undersigned 
and  marked  "Tender  for  Storage  Dam  at  La 
1-outre  on  the  St.  Maurice  River,"  will  be  receiv- 
ed at  the  office  of  The  Ouebec  Streams  Commis- 
sion, Room  204,  Parliament  Building,  Quebec, 
until  twelve  o'clock  on  Tuesday,  the  15th  of  June 
next,  (1916). 

Plans  and  specifications  can  be  seen  on  or 
after  this  date  at  the  said  office,  or  at  the  Que- 
bec Streams  Commission's  office,  Room  803,  Mc- 
Gill  Building,  Montreal. 

Parties  tendering  will  be  required  to  accept  the 
fair  wage  scliedule  prepared  or  to  be  prepared  by 
the  Department  of  Labor  of  the  Province  of  Que- 
bec, which  schedule  will  form  part  of  the  con- 
tract. 

Tenderers  are  notified  that  tenders  will  not  be 
considered  unless  made  strictly  in  accordance 
with  the  printed  forms. 

An  accepted  bank  cheque  for  the  sum  of  One 
Hundred  and  Fifty  Thousand  Dollars  ($150,- 
000.00),  made  payable  to  the  order  of  the  Pro- 
vincial Treasurer,  must  accompany  each  tender, 
which  sum  will  he  fc  i  feited  if  the  party  tender- 
ing declines  ctilfiinv;  into  contract  for  the  work, 
at  the  rates  stated  in  the  offer  submitted. 

The  cheque  thus  sent  in  will  be  returned  to 
the  respective  contractors  whose  tenders  are  not 
accepted. 

The  cheque  of  the  successful  tenderer  will  be 
held  as  security,  or  part  security,  for  the  due 
fulfilment  of  the  contract  to  be  entered  into. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

By  order, 

O.  LEFEBVRE, 

Chief  Engineer. 
The  Quebec  Streams  Commission, 

Montreal,  April  29th,  1915. 

Newspapers  inserting  this  advertisement  with- 
out authority  from  the  Commission,  will  not  be 
paid  for  it.  20 


Tenders 
for  Pavement 

Sealed  tenders  addressed  to  A.  H.  Millar,  City 
Clerk,  will  be  received  up  to  June  3,  1916,  for 
the  construction  of  approximately  2,fKKj  square 
yards  of  pavement  in  the  city  of  Berlin.  Alter- 
native bids  will  be  received  for  asphalt,  bitulithic 
and  vitrified  brick.  Plans  and  specifications  may 
be  seen  at  the  office  of  the  city  engineer.  The 
lowest  or  any  tender  will  not  necessarily  be 
accei)ted. 

HERBERT  JOHNSTON, 
City  Engineer. 
Berlin,  May  IS,  191.1.  21 


COUNTY  OF  HALDIMAND 


Good  Roads  Committee 


Tenders  will  be  received  for  the  construction 
of     at     least     ten     reinforced  concrete  highway 
bridges  varying  in  span  from  6  ft.  to  32  ft.,  on 
or  before  the  14th  of  June,  1915.    Plans  and  speci- 
fications may  be  seen  and  forms  of  tender  ob- 
tained   at    the    office    of    the    County  Engineer, 
Dunnville,    Ontario,    any    day    after    the    1st  of 
June,  lOl.'j.    Tenders  to  be  addressed  to 
Mr.  BAIN,  Chairman, 
Good   Roads  Committee, 
20-23  R.  R.  No.  1,  South  Cayuga,  Ont. 


TOWN  OF  BEDFORD,  QUE. 


Proposal  for  Waterworks 


Proposals  will  be  received  at  the  office  of  A. 
T.  Gould,  Secretary-Treasurer  of  the  Town  of 
Bedford,  Que.,  until  noon  on  Friday,  the  fourth 
day  of  June,  1916,  for  furnishing  and  installing 
approximately  15,000  linear  feet  of  6-in.  to  lo- 
in, cast  iron  water  mains,  35  hydrants,  20  valves. 

Plans  and  specifications  may  be  seen  after 
May  24th,  1915,  at  the  office  of  R.  S.  and  W.  S. 
Lea,  Consulting  Engineers,  820  New  Birks  Build- 
ing, Montreal,  or  may  be  obtained  on  deposit  of 
.$5.00,  which  will  be  repaid  on  the  return  of  the 
same. 

Each  bid  must  be  accompanied  by  a  certified 
cheque  for  $2,000,  drawn  to  the  order  of  the 
Corporation  of  the   Town   of   Bedford,  Que. 

The  right  is  reserved  to  reject  any  or  all  bids. 

MARVIN  SMITH,  Mayor. 
Bedford,  Que.,  May  19th,  191.').  21 


Mail  Contract 


Sealed  tenders,  addressed  to  the  Postmaster 
General,  will  be  received  at  Ottawa  until  noon, 
on  Friday,  the  2nd  of  July.  1916,  for  the  con- 
veyance of  His  Majesty's  Mails,  on  a  proposed 
Contract  for  four  years,  six  times  per  week 
each  way,  Markham  (via  Box  Grove  and  Cedar 
Grove)  Rural  Mail  Route,  from  the  Postmaster 
(jeneral's  pleasure. 

Printed  notices  containing  further  information 
as  to  conditions  of  proposed  Contract  may  be 
seen  and  blank  forms  of  Tender  may  be  obtained 
at  the  Post  Offices  of  Markham.  Box  Grove. 
Cedar  Grove  and  at  the  office  of  the  Post  Office 
Inspector,  Toronto. 

A.  SUTHERLAND, 

Post  Office  Inspector. 
Post  Office  Inspector's  Office, 
Toronto,  May  19th,  1915. 
52  A.— 5M.  •25-7-13  21-23 


May  26,  1913 

Tenders  Wanted 


Sealed  tenders  addressed  to  tlie  uiulersigned, 
will  be  received  up  to  June  4lh,  for  rhc  re- 
liuiUling  of  Marmora  Public  School  according  to 
plans  and  specifications  which  may  be  seen  by 
applying  to  the  Secretary.  Lowest  or  any  tender 
not  necessarily  accepted. 

G.  I!.  .\IRHART,  Secretary, 
•Jl  Marmora  Public  School  Bnnrd. 


Bridge  Tenders 


Scaled  tenders  will  be  received  by  H.  D.  Ranis- 
len,  Esq.,  Reeve  of  East  tiwillimbury,  Mount 
Albert,  up  to  noon,  Tuesday,  June  1st,  for  the 
construction  of  a  42  ft.  steel  bridge  with  concrete 
abutments  about  two  miles  from  Brown  Hill, 
For  plans  and  other  information  apply  to 

BOWMAN  &  CONNOR, 
Engineers, 

;;i  3\  Queen  Street  West,  Toronto,  Onl. 


TENDERS 


Sealed  tenders  will  be  received  by  the  Clerk- 
Treasurer  of  the  Town  of  Renfrew,  up  to  May 
81st,  1916,  at  5  o'clock  p.m.,  for  a  ten  years' 
lease,  with  the  option  of  purchase,  of  the  pro- 
perty known  as  the  Jamieson  Brick  Yard;  also 
the  purchase  of  the  Machinery  and  Plant  on  the 

me. 

List  (if  machinery  can  be  seen  at  the  Clerk's 
( mice.  Highest  or  any  tender  not  necessarily 
accepted. 

J.  A.  DEVENNY, 
-1  Clerk-Treasurer. 


Mail  Contract 


Sealed  tenders  addressed  to  the  Postmaster- 
Cleneral  will  be  received  at  Ottawa  until  noon  on 
Friday,  the  26th  of  June,  1915,  for  the  conveyance 
of  His  Majesty's  Mails  on  a  proposed  contract 
for  four  years,  as  reijuired  times  per  week'  each 
way,  between  Toronto  Post  Office,  Postal  Station 
".\,"  and  railway  depots  from  the  1st  of  Septem- 
ber, 1915.  Printed  notices  containing  further  in- 
formation as  to  conditions  of  proposed  contract 
may  be  seen  and  blank  forins  of  Tender  may  be 
obtained  at  the  office  of  the  Chief  Post-Office 
Superintendent,  Toronto. 

r,.  C.  ANDERSON,  Superintendent, 
Post-Office  Department,  Mail  Service 
21  Branch,  Ottawa,  May  lOth,  191.'5. 


CITY  OF  LONDON,  ONTARIO 

Tenders  for  the  Construc- 
tion of  Pavements 

Sealed  tenders  addressed  to  the  "Chairman  and 
Members,  Board  of  Control,  will  be  received  at 
the  Office  of  the  City  Clerk  up  to  4  p.m.  on 
Wednesday,  the  9th  day  of  June,  1916,  for  the 
'  "nstruction    of  approximately: 

(a)  l.S,fKX)  square  yards  of  asphalt  pavement 
on  concrete  base. 

Plans,  specifications  and  all  particulars  can  be 
»een  at  the  office  of  the  City  Engineer. 

Tendci  t  must  be  accompanied  by  a  marked 
elieque  for  five  per  cent.  {5  p.c.)  of  the  amount 
o(  the  bid. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

II.  A.  STEVENSON,  Mayor. 
II.   A    URAZIER,  City  Engineer. 

21 
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HESPELER 
WATER  WORKS 


Tenders  wanted   for: — 

E.xcavation  and  Pipe  Laying. 

Concrete  Reservoir. 

Pumping  Machinery. 

Steel  Water  Tank. 
For  further  information  apply  to 

BOWMAN  &  CONNOR, 

Civil  Engineers, 
lit  Berlin,  Ont. 


Tenders  for  the  Construc- 
tion of  Sidewalks 

Sealed  tenders,  plainly  marked  as  to  contents, 
will  be  received  by  the  undersigned  up  to  noon 
of  Monday,  June  7th,  1916,  for  the  construction 
of  concrete  sidewalks  on:  — 

Main  Street,  Ashbury,  Gle  dhill.  Brant,  and 
EJmond  Avenues,  and  St.  John's  Road,  all  in  the 
Township  of  York. 

Plans  and  specifications  and  all  necessary  in- 
formation may  be  seen  at  the  office  of  the  under- 
signed, 57  Adelaide  Street  East,  Toronto. 

The  lowest  or  any  tender  will  not  necessarily 
be  accepted. 

FRANK  BARBER, 

Township  Engineer. 
Toronto,   May  22,  1915.  21 


FOR  SALE 

A  Bargain,  Parsons  Trenching  Machine  almost 
new.  Digs  to  twenty  feet  deep  and  up  to  live 
feet  wide.     Bo.x  196,  Contract  Record,  Toronto. 

21  23 


FOR  SALE 


Concrete  Mi.xer,  12  ft.  cap.  "The  Standard"  Low 
Charging  on  truck,  with  high-grade  gasoline  en- 
gine, complete.  New  ;  never  been  used.  In  stock 
at  Montreal.  E.xtra  low  price.  Write  for  par- 
ticulars. The  Standard  Scale  &  Supply  Com- 
pany, 1345-47   Wabash  Ave.,  Chicago,  U.S.A. 

19-22 


Road  Machinery 


Large  U.  S.  firm  making  a  special  line  of  road 
drags  desires  to  secure  sales  representatives  in 
both  Eastern  and  Western  Canada  who  have  good 
connections  with  municipalities  and  public  con- 
tractors. Apply,  Box  201,  Contract  Record  & 
Engineering   Review,   Toronto.  19-21 


Fires 

(Contiuued  from  page  55) 

lire,  with  a  loss  of  $4,000.  Owner  will 
rebuild  shortly. 

North  Coaticook,  Que. 

V.  A.  Dawson's  barn  and  implements 
have  been  totally  destroyed  by  fire. 

Pembroke.  Ont. 

Tiic  sa.sh  and  door  factorj'  of  the  IVin- 
broke  Lumber  Company  has  l)ecn  des- 
troyed by  fire  .    Loss  about  $75,000. 

Pilkington  Township,  Ont. 

The  residence  of  F,.  Dohbertheim,  El- 
ora  1'.  O..  has  been  destroyed  by  fire. 
Loss  partly  covered  by  insurance. 

Plenty,  Sask. 

The  following  buildinpjs  have  been  des- 
troyed by  fire: — Plenty  Supply  Company, 
warehouse;  Hanbury  Hardware  Com- 
l)any,  store;  Cocksluitt  Implement  ware- 
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house  and  office;  James  McKenzie,  seed 
warehouse  and  residence,  and  Gilroy  & 
Brunt,  general  store. 

Port  Arthur,  Ont. 

Fire  has  destroyed  an  elevator  belong- 
'  ing  to  The  National  Elevator  Company, 
!  Limited.    Head  Office,  Winnipeg.  Loss, 
exclusive   of   contents,   is   estimated  at 
about  $65,000,  covered  by  insurance. 

i  Rivers,  Man. 

I  iMre  has  destroyed  the  residence  of  W. 
I  Bailey,    causing-   ^    loss    of   $00,000  on 

house  and  contents,  partially  covered  by 

insurance. 

Rockwood.  Ont. 

A  barn  belonging  to  F.  Garstang  has 
been  destroyed  by  fire. 

Redcliffe,  Alta. 

Tlie  residence  of  A.  Symon  has  been 
completely  destroyed  by  fire. 

Regina,  Sask. 

The  London  Cafe,  proprietor,  T.  Dso- 
lis,  1738  Hamilton  Street,  has  been  dam- 
aged by  fire  to  the  extent  of  $12,000.  In- 
surance, $4,000.     Owner  will  rebuild. 

Three  residences  on  Annex  Street  be- 
longing to  George  G.  Millar,  3251  Lome 
Street,  have  been  destroyed  by  fire. 
Loss,  $3,000. 

The  lumber  yard  of  the  North  West 
Lumber  &  Supply  Company,  Eighth  and 
Ottawa  Streets,  has  been  destroyed  by 
fire.  Loss,  $25,000,  covered  by  insur- 
ance. Owners  will  rebuild  their  office, 
and  equipment  will  be  required. 

Sioux  Lookout,  Ont. 

The  Lakeview  Hotel,  owned  by  J. 
Clark,  has  been  totally  destroyed  by 
fire. 

Stonewall.  Man. 

Fire  has  destroyed  a  warehouse  be- 
longing to  G.  H.  Soundry,  with  a  loss  of 
$5,000.    No  insurance. 

Thorold,  Ont. 

Fire  has  damaged  the  factory  of  the 
Beaver  Fibre  Board  Company  to  the  ex- 
tent of  $18,000. 

Toronto,  Ont. 

Fire  has  gutted  the  factory  of  the  Na- 
tional Mattress  Felt  &  Batting  Company, 
340  Gerrard  Street  E.  Loss  on  building, 
machinery  and  stock,  $25,000,  fully  in- 
sured. 


Late  News  Items 

Bracebridge,  Ont. 

The  masonry  contract  in  connection 
with  the  residence  being  built  on  Ontario 
Street  for  J.  H.  Elliott,  Manitoba  Street, 
has  been  let  to  T.  Hunt,  Shier  Street, 
and  the  carpentry  contract  to  M.  C. 
Newark,  Hiran  Street. 

Calgary,  Alta. 

The  City  Commissioners  will  receive 
tenders  until  2  p.m.,  May  27th,  for  the 
supply  of  paper  insulated,  lead  covered 
underground  cable.  Specifications  at 
office  of  City  Electrical  Engineer. 

Eburne,  B.C. 

The  Wilton  Shingle  Company's  mill 
here  has  been  totally  destroyed  by  fire, 
with  a  loss  of  $10,000  on  the  building  and 
plant. 

Finch  Township,  Ont. 

The  contract  for  the  construction  of  a 
drain  has  been  awarded  by  the  Township 
Council  to  Neil  McRac,  Finch,  Ont.  En- 
gineers, Magwood  &  Stidwcll,  Cornwall. 
.Approximate  cost,  $5,000. 
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Howe  Sound,  B.C. 

J'he  Department  of  Public  Works,  (Jt- 
tawa,  will  receive  tenders  until  4  p.m., 
May  27th,  for  dredging  Shoal  Passage, 
Howe  Sound.  Specilictions  at  offices  of 
c;.  C.  Worsfold,  District  Engineer,  New 
Westminster,  B.C.,  J.  L.  Nelson,  Super- 
intendent of  Dredges,  Vancouver,  A.  F. 
Mitchell,  y\cting  District  Engineer,  Vic- 
toria, and  at  the  Department,  Ottawa. 

Montreal,  Que. 

The  sul)-cniitract  for  roofing  the  Or- 
phanage on  Decary  Boulevard  has  been 
awarded  to  Sibley  &  Iluota,  34  St.  Mar- 
tin Street.  Painting  will  be  done  by  the 
general  contractors,  Deakin  Construction 
("omiJany,  i-iinitcd,  41  Mayor  Street. 

Point  Grey,  B.C. 

The  general  contract  for  the  erection 
of  a  residence  for  Mrs.  Lefevre,  719  Jar- 
vis  Street,  has  been  awarded  to  T.  P. 
Gray,  1745  First  Avenue  E.,  Vancouver. 
Frame  construction.  AiM'roximate  cost, 
$1.5,000. 

Portreeve,  Sask. 

I'rnder^  will  l)e  received  until  Juiu- 
.)tli  by  John  Taylor,  Portreeve,  for  the 
construction  of  a  two-roomed  scluml  in 
District  No.  3028.  Plans  and  specilica- 
tions  with  Mr.  Taylor. 

Toronto.  Ont. 

J.  G.  Churchill,  .34  Columbine  Avenue, 
has  commenced  the  construction  of  a 
pair  of  residences  on  Lark  Street  for  the 
Chartered  Trust  &  Executive  Company, 
61  Yonge  Street.  Brick  construction, 
shingle,  felt  and  gravel  rooting.  Esti- 
mated cost,  $4,000. 
Vancouver,  B.C. 

The  Vancouver  &  District  Joint  Sew- 
age Board,  514-518  Birks  Building,  will 
receive  tenders  until  5  p.m..  May  31st, 
for  the  construction  of  1.600  feet  of  sew- 
er outfall,  supplied  and  laid  complete. 
Alternative  tenders  will  also  be  received 
for  (1)  5-foot  reinforced  concrete  pipe  in 
trench,  and  (2)  6  feet  in  diameter  mass 
concrete  in  shaft  and  tunnel.  Secretary, 
G.  W.  Phipps. 

Victoria,  B.C. 

The  general  contract  for  the  construc- 
tion of  a  storage  warehouse  for  the 
British  American  Paint  Company,  Laurel 
Point,  Victoria,  has  been  let  to  K.  Hetli- 
erington,  1153  Burdett  Avenue. 

White  Rock,  B.C. 

Tile  DfJiniiiion  Government  Deiiart- 
ment  of  J^iblic  Works  has  t-  let  tin-  cnn- 
tract  for  the  construct  p  m  i.f  an  adilitioii 
to  the  pier  here  to  I  raser  i\iver  I'ile 
Driving  Company,  b'ront  Street,  New 
Westminster.  Material  will  be  supplied 
by  the  Department.  Approximate  cost, 
$10,500. 


After  the  excavation  had  been  com- 
pleted for  the  basement  of  a  power 
liouse,  and  the  forms  for  the  basement 
walls  had  been  set  in  place,  a  sudden, 
heavy  rainstorm  filled  the  excavation  to 
a  depth  of  about  4  ft.  before  the  contrac- 
tor was  able  to  place  the  concrete.  As 
there  was  no  pump  available  except  an 
ordinary  ditch  pump,  and  as  its  use 
would  result  in  idle  men  on  the  job,  an 
injector  was  fitted  up  in  the  following 
manner  to  remove  the  water:  A  steam 
line  was  run  out  from  the  power  house, 
and  connected  up  to  the  intake  pipe  of 
the  injector.  The  injector  was  then  low- 
ered to  the  bottom  of  the  pit,  being  sup- 
ported only  by  the  pipe  lines  connected 
to  it.  The  outlet  pipe  of  the  injector 
was  run  along  the  ground  to  a  nearby 
catch  basin.     By  means  of  this  equip- 


ment the  water  was  quickly  lowered  to 
such  a  level  that  a  man  could  v.'ork  with- 
in the  excavation.  A  small  hole,  of  sulfi- 
cient  depth  to  permit  the  injector  to  drop 
below  the  basement  floor,  was  then  dug, 
and  the  water  removed  trom  the  exca- 
vation with  the  injector  in  this 
position.  liie  injector  was  Kti  in  the 
pit  until  the  job  was  completed  and  was 
found  invaluable  in  taking  care  of  water 
from  subsequent  storms. 


The  Taylor  Engineering  Company, 
Vancouver,  B.C.,  have  just  installed  for 
the  Dominion  Government  in  one  of 
their  Pacific  Coast  dredges,  'The  Fruh- 
ling,"  a  De  Laval  turbine  driven  high 
pressure  pump,  consisting  of  .  a  multi- 
stage centritugal  pump  having  a  capac- 
ity of  1,175  g.p.m.  against  a  total  head 
ot  460  feet,  ihis  pump  is  directly  con- 
nected through  flexible  coupling  to  a 
210  h.p.  De  i^aval  turbine,  operating  at 
2,500  r.p.m.,  and  exhausting  to  a  24-in. 
vacuum.  1  lie  pump  is  a  2-stage,  6-inch, 
double  suction  type,  and  the  complete 
unit  makes  a  very  compact  installation. 
It  is  used  for  supplying  high  pressure 
water  to  assist  in  breaking  up  the  ma- 
terial at  tiie  entrance  to  tne  suction  of 
tiie  main  dredging  pumps. 


I'roni  the  Link-Belt  Company,  Chi- 
cago, we  have  received  a  copy  of  the 
firm's  Portable  Wagon  Loader  Cata- 
logue No.  210.  This  catalogue  describes 
a  machine  that  will  load  a  wagon  or 
truck  witii  material  carried  on  the 
ground  at  the  rate  of  one  ton  a  minute. 
Ihe  book  gives  illustrations,  specifica- 
tions, and  net  prices  of  standard  wagon 
loaders,  and  shows  some  of  the  special 
machines  which  have  been  built  to  meet 
Government  requirements.  Wherever 
quantities  of  loose  materials  niust  be 
loaded  into  wagons  or  trucks  with  ease 
and  despatch,  and  at  a  low  cost  per  ton, 
tlie  Link-Belt  portable  wagon  loader 
siiould  prove  a  profitalile  investment. 


In  order  to  keep  the  steel  legs  oi 
transmission  towers  from  rusting  off 
where  they  enter  the  concrete  base,  the 
construction  department  of  the  Ohio 
Ligiit  &  Power  Company  has  originated 
a  novel  scheme  for  waterproofing  this 
vulnerable  point.  While  the  concrete  is 
still  green  small  trenches  2  or  3  ins.  deep 
are  dug  into  it  at  the  base  of  each  leg, 
and  the  surface  of  the  steel  carefully 
cleaned  of  concrete.  After  the  base 
lia^  ^ct,  these  trenches  are  filled  with  an 
asphalt  compoiMid,  mixed  so  that  it  will 
not  crack  in  cold  weather  and  will  not 
melt  in  a  hot  sun.  If  care  is  taken  ;n 
pouring  these  joints,  they  can  be  made 
so  tight  that  water  cannot  collect  in 
them  against  the  surface  of  the  steel. 


A  paper  recently  presented  by  W.  A. 
yViken  before  the  American  Society  for 
Testing  Materials,  embodies  conclusions 
Ijased  on  the  results  of  about  400  care- 
ful tests  made  to  determine  the  value  of 
blast  furnace  slag  as  aggregate  in  con- 
crete. 

The  slag  used  for  the  tests  was  com- 
mercially produced  in  Philadelphia,  Pa.; 
the  cement  was  a  standard  I^ehigh  Val- 
ley brand;  and  the  sand  was  Jersey  "gra- 
vel," which  is  widely  used  in  the  vicinity 
of  Philadelphia.  The  test  cubes  were 
made  1:2:4,  under  conditions  similar  to 
those  of  filed  work  in  concrete  construc- 
tion. Chemical  analysis  showed  the  slag 
to  contain  34.40  per  cent,  silica,  23.40  per 
cent,  alumina  and  iron  oxide,  35.88  per 
cent,  lime,  3.21  per  cent,  magnesia,  0.39 


per  cent,  sulphur  anhydride,  and  1.27  per 
cent,  sulphur,  with  a  loss  of  l.,'$4  per  cent, 
on  ignition. 

l-'rom  the  actual  strength  of  the  con- 
crete; the  weight  of  the  slag  per  cubic 
foot  (which  is  less  than  that  of  most  ma- 
terial used  similarly; ;  the  recognized 
solubility  of  slag,  which  permits  it  to 
act  as  a  puzzolanic  material;  its  alkaline 
nature,  which  is  especially  conductive  to 
rust  ijrevention  in  reinforced  concrete 
construction;  and  from  the  relative  high 
combintM  percentages  of  silica,  alumina, 
and  iron,  making  for  permanency  in  the 
resulting  concrete,  it  is  concluded  that 
slag  of  similar  composition  is  in  every 
way  satisfactory  for  use  as  aggregate  iii 
concrete. 


An  interesting  booklet  received  is  one 
which  describes  and  illustrates  the  pro- 
ducts of  the  Vancouver  W'ood  Pipe  and 
Tank  Company,  Limited.  Vancouver, 
15. C,  manufacturers  of  wire  wound 
\yood  stave  pipe  and  steel  banded  con- 
tinuous stave  pipe  for  water-works,  hy- 
dro-electric plants,  irrigation  systems, 
and  domestic  water  supplies.  Engineers 
and  others  who  contemplate  the  use  of 
wood  pipe,  and  who  wish  to  secure  the 
best  results  from  its  use,  will  find  this 
lirm's  specifications  useful.  The  com- 
pany not  only  manufacture  wood  pipe 
and  tanks,  but  they  are  prepared  to  un- 
dertake the  installation  of  complete 
water  systems,  both  in  iron  and  wooden 
pipe,  and  also  the  erection  of  all  kinds 
of  wooden  tanks  and  towers. 


Electric  welding  at  a  central  plant  ex- 
pedited the  fabrication  of  the  steel  ho'i-) 
reinforcement  used  on  a  long  concrete 
conduit  for  the  Deerlield  River  power 
development  at  Hoosac  Tunnel,  Mass. 
The  bars  were  bent  over  into  the  re- 
quired shap  and  their  butts  were  electri- 
cally welded.  It  was  found  in  the  final 
summing  up  that  the  Saving  in  stee' 
alone,  obtained  by  doing  away  with  the 
necessity  of  lapping  these  bars,  as  is  the 
common  •  practice,  went  a  great  way  to- 
ward paying  for  the  expense  of  the  shop 
work.  The  expense  saved  in  the  field 
by  eliminating  the  labor  necessary  to  do 
the  bending  there  and  in  the  wiring  to- 
gether of  the  lapped  ends  was  not  ac- 
curately determined,  but  a  concrete  man 
can  readily  appreciate  that  it  must  have 
been  considerable.  Tests  made  on  tlie.«e 
hoops  showed  the  welded  sections  to  be 
the  str(3ngest  parts  of  the  hoops,  due  to 
the  fact  that  there  was  naturally  a  great- 
er area  of  cross-section  at  this  point. 


Slag  and  trap-rock  concrete  were  re- 
cently compared  by  a  2S-day  test  at  Co- 
lumbia University.  Palisade  trap-rock 
was  used,  separated  in  ^,  yi  and  'A-in. 
sizes,  and  dust,  and  combined  so  that 
the  grading  was  identical  to  that  of  the 
slab,  which  was  used  as  received  from 
the  National  Slab  Company.  The  sand 
was  "Cow  Bay,"'  a  typical  Long  Island 
sand,  and  the  cement  was  a  mixture  of 
three  approved  brands.  Atlas,  Dragon 
and  Kane.  A  mi.xture  of  1:2:4  was  used. 
In  making  up  the  complement  of  stone 
for  each  btch,  proportional  amounts  of 
each  aggregate  were  carefully-  measured 
by  weight.  It  was  greater  uniformity  in 
results.  Four  batches  of  each  aggregate 
were  made  for  this  test.  The  resulting 
average  compressive  strength  per  square 
inch  of  slab  concrete  was  2,465.5  lbs. 
and  of  trap-rock  concrete.  1.975.5  lbs. 
The  slab  concrete  weighed  140.6  lbs.  and 
the  trap-rock  concrete  154.5  lbs.  per  cu- 
bic foot. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  **Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

INGLIS'  PRODUCTS  ARE  ^'MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Umited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office :  Room  509  Canadian  Express  Building 
Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 


60 


THE   CONTRACT  RECORD 


May  26,  1915 


Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

SiUes  Onicos  and  Uranch  Warehouses  : 
401  Lake  of  the  Woods  Building,  MONTREAL. 
160  Princess  Street,  WINNIPEG. 

Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St.,  VANCOUVER. 
Canada  West  Electric,   Ltd.,  REGINA  and  EDMONTON. 
Northwestern   Engineering  &   Construction   Company,  Limited, 
CALGARY. 

Prompt  shipme7its  from  Factory  or  nearest  warehouse. 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office-M  4515-M  4516      Residence—?  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


RIVETED  TANKS 

RIVETED  PIPES 

PONTOONS 

and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  L  imited 

TORONTO 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


"AMERICAN" 

ENAMELED  BRICK 

used  for  prominent  and  representative  buildings  of  every 
cfiaracter. 

Their  INDIVIDUALITY.  DISTINCTIVENESS 
and  BEAUTY  make  them  especially  adaptable  for  ex- 
terior use. 

H^rife  for  information. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,  New  York. 


TRUSSED  CONCRETE  STEEL  CO.  OF  CANADA,  LIMITED, 


Ikerville, 
Ont. 
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Save  50% 


on 


Stone  Sawing 


Anderson 

"Diamond  Reinforced" 

Saw  Tooth 


After  costly  experimenting,  we  have  pro- 
duced a  Saw  Tooth  which  enables  diamond 
saw  owners  to  reduce  their  cutting  (independ- 
ent of  labour)  by  50  per  cent. 

This  Tooth  is  the  "ANDERSON  REIN- 
FORCED DIAMOND  SAW  TOOTH." 

This  Tooth  contains,  instead  of  one  solid 
diamond,  a  number  of  small  pieces  making  up 
the  same  weight.  The  double  advantage  be- 
ing that  it  COSTS  LESS  and  LASTS 
LONGER. 

With  the  Reinforced  Diamond  Tooth  the 
diamond  is  inserted  in  a  broken  condition,  and 
I)erfectly  reinforced  with  steel.  As  the  tootii 
wears  down  only  small  pieces  can  go  to  waste, 
mere  dust,  and  it  is  impossible  for  them  to 
suffer  loss  through  entire  or  partial  breakage 
so  common  with  teeth  cutting  the  harder 
building  stones. 

When  the  first  layer  of  the  small  pieces 
have  done  their  work  and  are  worn  away,  tlie 
>econd  layer  comes  into  cutting  action,  and 
so  on,  until  the  teeth  are  worn  out. 

Write  us  for  prices. 


Geo.  Anderson  &  Co. 

of  Canada  Limited 

QUEBEC  BANK  BUILDING, 

MONTREAL 


Steel  Dump  Cars 

Any  Size  or  Design 

Workmanship  Guaranteed 
Prompt  Delivery  Prices  Moderate 


(Car  Dumps  Either  Side) 


Let  us  Quote  on  Your  Requirements. 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 
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The 


HAMILTON  BRIDGE  WORKS  co 


HAMILTON,  CANADA 


Limited 


FOR  STEAM  RAILWAYS, 

ELECTRIC  RAILWAYS 

HIGHWAYS.  ETC.,  ETC. 


STEEL  BRIDGES 

AND  BUILDINGS 


FOR  FACTORIES,  OFFICES,  WAREHOUSES 
POWER  STATIONS,  MILL  BUILDINGS 
OR  ANY  OTHER  PURPOSES 


ANNUAL  CAPACITY  36,000  TONS,  Shop  "A"  18,000  Tons,  Shop  "B"  6,000  Tons,  Shop  "C"  12,000  Tons 

STEEL  BRIDGES  AND  BUILDINGS 


"Hammer  Brand" 

Hard  Wall  Plaster 


It  neither  loosens  nor  falls  off,  it  allows  car- 
penters to  follow  plasterers  without  loss 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co. 

Hillsborough,  New  Brunswick,  Canada 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pigr  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc^  Castings  of  all  kinds,  Mooringr  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoistiner  Machinery.  
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Accessibility  of  the 


Centrifugal  Pump 


This  photograph  shows  a  De  Laval  Steam  Turbine  driven  Cen- 
trifugal Pump  of  one  hundred  million  gallons  daily  capacity-  All 
working  parts  are  at  once  accessible  upon  lifting  the  casing  cover  and  may  be  taken  out  after  re- 
mo\  ing  the  bearing  caps.    All  parts  subject  to  wear,  are  made  to  limit  gauges  and  are  quickly 
renewable  at  small  expense.    Contrast  this  with  the  labor  and  expense  involved  in  overhauling 
a  recipnicatiug  pump,  with  its  numerous  valves,  packings,  sliding  surfaces,  etc. 
The  De  La\  al  Pump  retains  its  efficiency,  whereas  the  slippage  of  a  reciprocating  pump  is 
constantl}'  increasing.    De  Laval  Pumps  are  made  in  all  capacities  and  for  all  heads,  and 
for  drixing       belt,  electric  motor  or  steam  turbine. 

If  you  are  Interested  in  pumping  matters,  send  fo.  our  new  300-page  Treatise  B-66 

De  Laval  Steam  Turbine  Co. 

TURBINE  EQUIPMENT  CO  ,  LTD. 

Canadian  Pacific  Building,  Toronto,  Can. 

THE  E.  LAURIE  CO. 

243  Bleury  Street,  Montreal,  Quebec 


SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
wood  and  steelTanks 
and  substructures  for 
factory  spDnkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prmts  for  estimates. 
Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto    .Montreal  Limited        Winnipeg  Calgary 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 


diameter  with  different 
for  varying  pressures. 


thicknesses 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 
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STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES,  STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging  Engine 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
followmg  places  : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,   Office  North  {  (jc,;^      Evenings,  North  2107 


The  contract  for  the  new  Half  Million  Dollar 
Civic  Library  at  Montreal  has 
been  awarded  in 


Queenston  Blue'  Limestone 


Specify  and  get  the  best  Canadian  Stone. 


The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 

Q.]loc  AfTonfc-  Toronto,  Geo.  W.  Britnell,  Buildert'Exchange. 
saies  /\gents.  Montreal,  Arthur  S.  FindUy.  lO  PhillipsPUce. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutacturer*  under  Canadian  and  U,  S.  Lettari  Patent 

Toronto       -  Canada 


Cawthra  Mulock,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  :— TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 


May  26,  1915 


THE   CONTRACT  RECORD 


65 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts— have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse    Chain  Co.,  Trenton,  N.  J. 

Speci^ists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 

Frost -Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
NEW  YORK  CITY 


r. 


Build  up  Canada — Now  is  the  time! 

Every  dollar  sent  out  of  the  Empire 
makes  us  all  that  much  poorer.  You  can 
play  a  big  part  in  supporting  the  Empire 
by  using  only  Canadian  or  British-made 
building  materials. 

You  can  get  as  good,  or  better  values  riglit 
here  at  liome.  This  is  no  exaggeration.  Let  us 
place  our  catalogues  of  the  famous  "Metallic" 
line  —  CANADIAN  OR  BRITISH  -  MADE 
rilROUGH  AND  THROUGH— in  your  hands, 
we  can  easily  prove  our  claims. 

The  "Metallic"  line  includes  "lirapirc"  Cor- 
rugated Iron ;  "Eastlake"  Steel  Shingles ;  Steel 
Siding,  Ceiling  and  Wall  Plates;  "Hayes"  Patent 
Lath;  Skylights;  Ventilators;  Galvanized  or  Cop- 
per Cornices;  Fireproof  Doors  and  Windows; 
Well  Curbing;  Culverts;  Conductor  Pipe  and 
Eave-troughs. 

Metallic  Roofing  Co.,  Ltd. 

Manufacturers — Toronto  &  Winnipeg 


Warren 

Cast 
Iron 
Pipe 


Your  requirements  can  be  filled 
and  your  specifications  carried  out 
to  the  letter  whether  the}^  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  «         NEW  YORK 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement— deliveied  in  5-bariel  lots,  $1.8G  per  bbl. ; 
with  bags,  $2.25;  car  lots,  $1.50  on  the  track, 
with  pkgs.  $1.90. 

Lime— grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  tlian  1500  lb.  lots.  At  tlie 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff, 
$17  f.o.b.  the  job;  No.  2,  $14;  common  icd 
stock  brick.  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
local,  $12  to  $20,  imported,  $20  to  $30;  sand- 
lime  brick,  $7.50;  King  Edward  Siding;  .$0.50 
at  the  mill;  $8.50  delivered  on  the  job.  Pav- 
ing brick.  No.  1,  $18  per  M.  f.o.b.  West  To- 
ronto; No.  2  $14;  paving  blocks.  No.  1,  $24 
per  M. ;  No.  2,  $18.  Sun-Tex  face  brick,  $16 
to  $20  per  M. ;  Denison  interlocking  hollow 
tile,  $60  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 

Crushed  stone— 2-in.,  $1.05;  1-in.,  $1.10;  5^-in., 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 
yd.,  f.o.b.  Toronto,  C  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER   (BUILDING  MATERIAL) 

Toronto  prices   (wholesale)  delivered: 

Hemlock— 2  x  4  in.  to  2  x  12  in  8  to  16  ft., 
$21;  18  ft.,  $23;  1-in.  Hemlock  No.  1  $21; 
No.  1  Hemlock  decking  $22;  No.  2  Hem- 
lock, dimension  and  1  in.,  $19  to  $21. 

Pine— 1-in.  by  4-in.  to  6-in.,  $27;  1-in.  by  8  in., 
$29;  1-in.  by  10-in.,  $30;  1-in.  by  12-in.,  $30 
to  $32;  2-in.  by  4-in.  to  13-iii.  white  pine, 
12  ft.  to  16  ft.  long,  $20  to  $31;  7/8  by  6 
and  10-in.  pine  shelving,  $33  to  $42;  7/8  x 
12-in.  pine  shelving,  $4.T ;  No.  1  while  pine 
flooring,  $34;  No.  1  spruce  flooring,  $27;  No. 
1  pine  decking  D  2  S,  $28;  s])ruce  decking, 
$27  to  $30;  No.  1  pine  V.  or  beaded  sheeting, 
$35;  No.  2  ditto,  $32;  pine  tiim  4-in.  cas- 
in,  $1.75  per  100  ft.;  5-in.  ditto,  $2;  Sin. 
pine  base,  $3.40  to  $4.50;  4-in.  pine,  window 
stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.40;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5.50;  No,  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  X  12,  12  X  12,  12  x  14,  8  x  10,  8  x  12, 
10  X  14,  14  X  14,  8  x  14,  12  x  16,  14  x  16, 
16  X  16,  $32;  10  x  16,  14  x  18,  16  x  18,  .$39; 
8  X  16,  12  X  18,  18  X  18,  $36;  16  x  18,  14  x 
20,  16  X  20,  $36.50;  8  x  18,  12  x  20,  18  x  20, 
$40;  10  X  20,  $37.50;  8  x  20,  14  x  22,  16  x  22, 
18  X  22,  20  x  22,  22  x  22,  $45 ;  12  x  22,  $39 ; 
10  x  22,  $39.50;  8  x  22,  14  x  24.  18  x  24, 
20  X  24.  22  X  24.  24  x  24,  12  x  24,  10  x  24, 
$45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $2,25  base;  twisted  and  de- 
formed, $2.50;  structural  sections  $2,75  to  $3, 

Galvanized  iron — 28  gauge  $4.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6-in.  to  12- 
in.  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets— 26  gauge  $4.25  per  sq.,  28 
gauge  $2.50  to  $3  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  proces  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft.;  6  in.,  40c  ft.;  8-in., 
55c  ft.;  9-in„  70c  ft.;  12-in.,  $1  ft.;  15-in., 
$1.40.;  18-in.,  $1.90  ft.;  20-in.,  $2.25  ft.;  24- 
in.,  $3.25  ft. ;  less  74  per  cent.,  4-in  to  12-in., 
70  per  cent.,  15-in.  to  18-in,,  65  per  cent.,  20- 
in.  to  24-in. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8. .50, 

bags  extra;  sanded  $4. .50,  in  car  lots  at  the 
yard. 

Hydrated  lime— $9,5d  to  $11  in  20-lon  car  lots. 

Plaster  of  Paris — Anchor,  Crown  and  Standard 
white  brands,  $1.50  per  bbl.  ;  Shield  brand 
$1.25;  New  Brunswick  .$2.50. 

Rope — manilla,  16c  basis,  second  grade  1.3c  basis, 
sisal  rope,  lOJ^c  basis;  African  rope  1.3c. 

PAINTS  AND  OILS 
White  lead — ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  81c.  per  gal  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  7Sc.  per  gal. ;  red  lead, 
dry,  $8  per  100  lbs.;  putty  in  bulk,  bbls., 
.$.3.50  per  100  lbs.;  in  100-lb.  drums,  $3.85; 
putty  in  25-Ib.  tins,  $4.00  per  100  lbs.;  steel 
sasli  putty,  $4.00  per  100  lbs.;  turpentine,  in 
libls.,  73c.  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton;  lump,  .$9. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20 ;  buff  rustic,  $20 ;  re(i 
rustic,  $14;  buff  (smootli),  $21;  buff  (rougli), 
$25 ;  plastic,  $8.75 ;  C.  P.  R,  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick— grey  $22,  red  $22,  buff  $2.3, 
white  $45,  i)lain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,   AND  GRAVEL 

Crushed  Stone— 2-in.,  $1.40;  ^-in.,  $1.65;  H-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $L20  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each;  50  per 
cent,  at  $19.25;  60  per  cent,  at  .$20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.3 
grs.,  $8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No.  7,  23.1  grs.,  $14.50;  No.  8,  30.8  grs., 
.$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15.00  each;  No.  .3,  20  shots,  25  lbs., 
$22.00;  No.  4,  50  shots,  45  lbs.,  $42.00;  No. 
5,  100  shots,  53  lbs.,  $70.00.  Leading  wire, 
in  coils  of  .500  ft..  Ic.  per  ft.;  leading  wire, 
twin  cable,  in  coils  of  250  ft.,  .Sc.  per  dble. 
ft. ;  connecting  wire  in  coils  or  spools,  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3.50,  double  strength 
$4.10;  6-foot,  single  $4.04,  double  $4.64;  8- 
foot,  single  $4.58.  double  $5.18;  10-foot, 
single  $5.12,  double  $5.72;  12-foot,  single 
.$5.66,  double  $6.26;  14-foot,  single  $6.20, 
double  $6. .80;  16-foot,  single  $6.74,  double 
$7.34;  18-foot,  single  $7.28,  double  $7..88 ; 
20-foot,  single  $7.82.  double  $8.42;  22-foot, 
single  $8.57,  double  $9.17;  24-foot,  single 
$9.32,  double  $9.92;  26-foot,  single  $10.07. 
double  $10.67;  28-foot,  single  $10.82.  double 
$11.42;  .30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2.50;  1  in. 
X  1  in.  X  !^  in.,  25c.  extra;  }i  in.  x^  in. 
X  '/s  in.  .50c.  extra.  Boiler  plates — %  in- 
thick  and  thicker,  $2.20.  Circular  plates — 
Flange  finality.  .30  in,  dimensions  and  over, 
.$2.45;  under  30  in,  dimensions,  $3,65,  Beams 
and  channels— Under  .35  lbs,  per  yd,,  .$.3,00; 
35  lbs,  per  yd.  and  over,  $2.85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.60;  28  gauge,  $3.25  per  sq.  yd.  net  cash. 
Copper  bearing  sheets — flat,  Apollo  Key- 
stone galvanized,  28  U.  S.  gauge,  $4.85  per 
100  lbs. ;  Keystone  black,  28  U.  S.  gauge, 
$3.15  per  100  lbs. 

SEWER  PIPE 
.Straight  pipe   (per  foot) — 4-in.,  25c;  6-in.,  40c; 
8-in.,  55c;  9-in.,  10c;  10-in.,  80c;  12-in..  $1 ; 
24-in.,  $3.25.     Bends,  each,  75c,  $1.20;  $2.20, 


$2.80,  $.3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.fX»,  $13.  .Single 
branch,  2  ft.,  $1,  $1.60.  $2.50.  $3.15,  $.3.t/J, 
$4. .50,  .$16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4,0f),  $5  .50,  $H,  $26.  Y.  Pipe, 
21/2  ft.,  $2,  .$3,  .$4.12,  $.5.25,  $6,  $8.50,  $27.60. 
Syphon,  $2.25,  $3.60,  $6.00,  $8.40,  %'jm,  $15, 
(i2-in.)  Buchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  trap, 
$2.25,  $3.00,  $6.0,  $8.40,  $9.00,  $15  (12-in..) 
These  prices  are  subject  to  a  discount  of  SO 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10.00    per    ton.      Plaster  of 

Paris— $2.35  per  bbl.  Rope— Best  Manilla, 
li'/ic  basis  per  pound;  British  manilla,  12^c 
basis;  African  hemp,  12^c;  sisal  rope,  10j4c 
basis;  lath  yarn,  Oj^c.  Boiled  linseed  oil- 
in  barrels,  82j^c  per  gal.  of  9  lbs.  Raw  lin 
seed  oil — in  barrels,  80c  per  gal. 


WINNIPEG  PRICES 

CEiMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbI.  lots,  $2.60;  in  car 
load  lots,  $2.20. 

Lime — Grey,  34  cents  per  bushel;  white,  .32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25 ;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.60. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
-K-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — I'A  and  2-in.,  $2.65;  W  in.  and 
1-in.,  $2.90;  J^-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $4.3;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $.38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $.32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $3.3;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  IC, 
16  X  16,  14  X  18,  16  X  IS,  IS  x  18,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  IS  x  20,  $42;  6 
X  16.  6  X  18,  6  X  20,  8  X  16,  8  X  IS,  8  x  20, 
10  x  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5'A  in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 

Steel — Round    bars,   $2.35   per   100   lbs. ;  square 

twisted,  $2.40  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  pnce,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  68) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


"Pillar  Brand" 

The  Best  Gypsum  Products 


"Pillar  Brand"  Gypsum  Products  are  made  from  the  highest  grade 
Nova  Scotia  Rock.  Every  barrel  and  bag  of  "Pillar  Brand"  pro- 
ducts are  inspected  and  tested  before  shippings.    They  include 

Hardwall  Plaster       Cement  Plaster       Land  Plaster 
Whitewall  Finish       Plaster  of  Paris 

"Pillar  Brand"  Hardwall  Plaster  is  mixed  only  with  the  highest  grade 
of  goat  and  cattle  hair,  thoroughly  washed  and  specially  prepared. 
If  you  need  high  grade  gypsum  products— get  prices  on  "Pillar 

S"""*"-  Write  us. 

The  lona  Gypsum  Co.,  Limited 


Head  Office,  Sydney,  N.  S. 


Millsy  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS  continued. 


(Continued  from  page  (iHi) 
SEWER  PIPE 
Sewer  Pipe— Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  0  cents;  4  in.,  11  cents;  5  in., 
16  cents;  G  in.,  IS'A  cents;  8  in.,  SO  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 

Paints  and  Oils. — White  lead,  ground  in  oil,  $!).40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  GO 
cents  per  gal. ;  raw  linseed  oil,  in  bbls. ;  60 
cents  per  gal. ;  dry  red  lead,  $8.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25- 
Ib.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement— Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton,  sacks  extra ;  fine  white,  $7.50  per  bbl.  of 
300  lbs.;  superfine,  white,  $9.50  per  bbl.; 
white  Portland  cement,  $7.50  per  bbl.  of  30 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime— $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick — Common  red  brick,  $11  f.o.b.  warehouse, 


$10.00  in  car  lots  f.o.b.  Vancouver;  pressed 
red  brick,  $35  at  warehouse ;  pressed  buff 
brick  $40  at  warehouse;  $33  in  car  lots; 
white  enamelled  brick.  No.  1  quality  $10(J  to 
$120  at  warehouse ;  tapestry  brick,  $45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $25;  fire  clay,  $12  per  ton. 

CRUSHED    STONE,    SAND,   AND  GRAVEL 

Crushed  stone— 2-in.,  $1.40;  1  in.,  $1.50;  3/8-in., 
$1.50,  all  f.o.b.  scows. 

Sand — Brick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1.40  per  yard  delivered. 

LUMBER  (BUILDING  MAIERL-.L) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr.)- all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  .$30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse : 
Steel — (round    and    square    bars)    $2.75  base; 
twisted  and  deformed,  $2.90;   structural  sec- 
tions $3.25  to  $3.75. 

Galvanized  iron — 28  gauge,  $5.35  per  100  lbs. 


Corrugated  iron — 2G  gauge,  6,  7  and  8  ft.  sheet 
$4.4.5,  9  and  10  ft.  sheets,  $4. GO  per  square. 
Black  steel  sheets,  24  gauge,  $.3.40  per  10<) 
lbs. 

Steel   channels   and   beams,  angles  and  plates — 

$.3.25  to  $.3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  wareiiouAC, 
4  in.,  12'Ac.  per  ft.;  6-in.,  21c.  ft.;  8-in.,  30c. 
ft. ;  10  in.,  40c.  ft. ;  12-in,  50c.  ft. ;  15  in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in„  $1.50  ft.; 
24-in.,  .$2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster— $1.3.50  to  $15.00,  in  car  lots 

i.o.h.  Vancouver,  bags  extra. 
Hydrated  lime — $13  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 

V'ancouver. 

Rope — Manilla,  full  coil,  16c.  basis;  2nd  grade, 
li'/ic.  basis;  sisal  rope,  12J4c.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50  to  $2.75. 
White  lead— ground  in  oil,  $10.50  to  $11  per  100 

lbs. 

Boiled  linseed  oil — in  bbls.,  $1.02  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  $1.00  per  gal. ;  red  lead, 

dry,  $10  to  $11  per  100  lbs.;  putty  in  bulk. 

bbls.  3c.;  putty  in  25-Ib.  tins,  4c.;  turpentine 

in  bbls.,  90c. 


Mueller  Reducing  and  Regulating  Valve 

Where  Efficiency  Counts  ^ 

there  you  w^ill  find  Mueller  Valves. 

Type  13160  Re(Jucing  and  Regulating  Valve  was  de- 
signed to  meet  the  need  of  those  who  demand  exact 
regulation. 

Mueller  regulating  is  absolute.  It  cannot  go  wrong. 
Designed  to  amply  meet  all  conditions,  built  of  the  best 
materials  in  the  exacting  Mueller  way,  and  sold  under  our 
broad  and  liberal  guarantee. 

Ask  the  man  who  is  using  a  Mueller  Valve  how  we 
have  succeeded — if  you  don't  know  his  name,  ask  us  and 
\     we  will  tell  you  several. 
N         We  are  glad  to  give  references. 

H. 

Mueller       \  '^igo 

p  V  Regulating  Valves  for  all  kinds  of 

IVltg.  >  services.    Don't  fail  to  get 

\  MADE  IN  SARNIA,  CANADA  "fa'og"^. 

SARNIA,  ONT.  ^ 

fSHBH^^' H.  Mueller  Mfg.  Company,  Limited 

Signed  \  SARNIA,  ONTARIO 

\ 

City  Prov   Makers  of  high  grade  Water,  Plumbing  and  Gas  Brass  Goods. 
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Burlington  Steel  Co. 

(Formerly  Canada  Steel  Co.,  Ltd.)  Limited 

Hamilton,  Canada 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

3  4  ,  7  8    and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 

Plain  and  Galvanized 

Prompt  Shipment  from  Stock 


"BEATTY  HOISTS" 

Dredging  and  Excavating  Machinery 
Material  Handling  Equipment 

On  work  where  exacting"  and  uninterrupted 
service  is  of  vital  importance,  the  Con- 
tractor who  knows,  uses  BEATTY  Hoists 
because  of  their  proven  RELIABILITY. 

Bring-  your  excavating",  dredging  and  ma- 
terial handling"  problems  to  us. 

Send  for  Catalog  TODA  Y. 

M.  Beatty  &  Sons 

Main  Office  &  Works:  Limited 

Welland,  Ontario 

Toronto  Branch  : 


ir.  K.  I'l.ANT 
ROBT.  HAMir. 


 ITiKI  St.  ,1 

TON  &  CO.  .. 


utiles  Street,  Montreal,  Que. 
  Vancouver.  B.C. 


AOKNTS:- 


4th  Floor,  154  Simcoe  Street 

E.  LEONARD  &  SONS   St.  .lohn,  N.H. 

KKM.V  I'OWELL,  LTD..  SIcArthur  Itklfe.,  Winnipcp,  Man. 
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Jambs  Thomson,  President. 


J.  G.  Allan,  Vice-Prenidenl. 


Jamrs  a.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  60  iocbea  diameter 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON.  ONT. 


The  Glue  Book 


What  it  Contains: — 

Chapter  i — Historical  Notes 
Chapter  2— Manufacture  of  Glue 
Chapter  3 — Testing  and  Grading 
Chapter  4— Methods  in  the  Glue  Room 
Chapter  5 — Glue  Room  Equipment 
Chapter  6 — Selection  of  Glue 


Price  50  cents. 


Contract  Record 

and  Engineering  Review 
347  Adelaide  St.  West       -  Toronto 


Specify 

Ric-wiL  MethoD 

of 

Insulating  Underground  Pipes 

Not  effected  byexpansionand 
contraction  of  pipes  because 
the  Vitrified  Tile  and  Diato- 
mite  insulation  are  Integral. 

Ask  for  Book  on  Installations 

The  Ric-wiL  Underground 
Pipe    Covering  Company 

66NewEnEland  Bldg  , CLEVELAND, O 
Agencies  in  principal  Canadian  cities. 


NOTICE! 


Ideal  Municipal  Incinerator 

just  completed  at  Berlin,  Ont. 
Capacity,  25  tons.  This  is  the 
mo^  up-to-date  plant  of  its  size 
in  North  America.  See  this 
plant  in  adtual  operation  before 
deciding  on  any  other  make,  and 
will  gladly  recommend  the  Ideal 
Incinerator  to  your  community. 

Write  for  full  particulars. 

Ideal  Incinerator  &  Contracting 
Company,  Limited 

No.  2  Manning  Arcade  Annex,  TORONTO 


THC  PATENT      ^  "ACME'i'"^ 


STONE  ,ORE,ROCK  E^^  l 


TH£  MOST  EFFiaeUT 

FOR  ALL  SERMfCES 

CONCReTEiTAR  MACADAM  MACHINERYg^^  ^ 
GYRATORY& ROLLER  CRUSHERS 

GaODWlH.BARS6Y^CS  t£IC£STER  ENG. 
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DUMBWAITERS 

A  double  automatic  Brake  Dumbwaiter 
Automatic  two  ways.    UP  and  DOWN. 

Patented  in  Canada 

Chelsea  Elevator  Company 

Hardware  Co.  "'Jrued"     Can.  Equip.  &  Supply  Co. 

26  Adelaide  St.  W.,  TORONTO  CALGARY,  ALBERTA 


Horizontal  Automatic  Exhaust  Relief  Valve 

We  make  automatic  exhaust  re'itf  valves  of  all 
sizes  and  types — horizontal,  vertical,  angle  and 
downward  discharge.  An  inside  dashpot  of 
ample  size  eliminates  shock  in  closing  and  a 
water  seal  insures  the  valve  against  leakage. 


PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO 
PITTSBURGH,  PA. 


4 


ATWOOD  ATWOOD 
ENGINEERS    FOUNDERS  MACHINISTS 

Represented  by  W.  M.  Campbell,  25  Howland  Ave.,  Toronto,  Ont. 


Built  for  C.P.R.  Montreal 


CANADIAN 
CHICAGO  BRIDGE& IRON  WORKS 

BRIOGEBURG.  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  To  day  for  Canadian  Illustrated 
Catalogue  No.  15. 
Okfices 

BridgeburK,  Ontario,  130  Janet  Street 

Chicago.  Illinois,  13(i0  W.  105th  Street 
New  York.  N.Y.,  30  Church  Stieet 
Shops:  -Bridgeburg.  Ont. 
Chicago,  111.  Greenville,  Pa. 


»E  GOOPS 


Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries  solicited. 

CANADA    WIRE    &  IRON 
 GOODS  CO.,  Hamilton 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection,  Power  Plants,  Hydraulic  Mining,  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe— and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

O.  Box  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  High  Bridge 

Write  for  Catalogue 

Full  Particulars  and  Estimates  Furnished 


J*.   ^;^M> 


A  Scientific  Pavement 

must  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
UnaflFected  by  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 


These  requirements  arc  met  by 

Asphalt  Block  Pavements 

Send  for  Descriptive  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited 


Windsor,  Ont. 
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Civil 

Electrical 
Mechanical 

Directory  of  Engineers 

Contractors 

Special 

Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willis    Cliii.man.      Goo.    TT.  Power. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 
'Pel.  Long  Distanrc  Uptown  0740  41 

New  Birks  Building,  MONTREAL 


E.G.M.  CAPE  &CO. 

LIMITED 
Engineers  and  Contractors 

General  Building  Construction 

Montreal,  p.  Q.  St.  John,  N.B. 


Stick  To  It 

To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 

Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.,  Ltd. 


Consulting,  Civil  and 

Sanitary  Engineers 

General  Municipal  Engineering 

Waterworks,  Sewerage 
id  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Specialties : 


(  W£ 

I  anc 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGiU 

Consulting  Engineer  &  Gen.  Contractor 

ki  infori  tcl  Coin  I  t  ti  .  Walei  Works,  Sewers, 
Water   I'owers.   Structmal   Steel.  I'.riclgcs, 

lUiildings,  &c.,  ite. 
U'i    Gosford  St.  MONTREAL 


Kobert  W.  Hunt, 

President 
Tlios.  C.  Irving,  Jr. 

Vice-Pres. 


Jas.  W.  Moffat, 
Secretary 
Chas.  C.  Whittier, 
Treas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  OfTice  and  Laboratories 
905  McGill  Bldg.       -       Montreal,  Que. 
Branches 

Traders  Bank  Building,  Toronto,  Ont. 
Standard   Bank   Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.G. 


H.  B.  Pullar,  Assoc.  Am.  See.  C.E. 

T.  C.  Ford,  Cb.  E.  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

I'avenionts.     Roads.     Waterpi  ooljngs.  Floors, 
siliw  alKs,    Tais.    ,\^|.lialt^.     I'.itumens,  Oils, 
I*. mils.    I'itiuninons  S|  "  i  i.il  i  n  ^. 
A  new  plan  for  Efficient  Road  and  leaving  Inspection 
378  Woodward  Ave..   DETROIT.  MICH. 


ANGLINS 

'*'uMITED  I 

CONTRACTING 
ENGINEERS 

MONTREAL 


.BUILDING  WORK, 
LARGE  OR  SMALL 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

Manufacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 
Phone  Office  and  Works: 

Main  904-00,-)  Esplanade  E..  Toronto. 


GEO.  K.  McDOUGALL 

ConsultinK  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltagefransmls-^lon  line.s.  industrial  electrical 
installations,  rpports.  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


STEEL  &  RADIATION  LIMITED 

Products   all    Made   in  Canada 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Steelcrete 
Steel 

Lockers 


Get  Our  Prices  On 

;TAMC0"  Crushed  Stone 
in  all  sizes  for  all  purposes. 
"  Roman  "  building  stone. 
"  Milton  "   pressed  bricks. 

T.  A.  MORRISON  &  CO. 
204   St.    James  Street 
Tel.  Main  330  Montreal 


lliig-  coPYRicHTs  A_nrsp|s 


STANLEY  LIGHTFOOT 

REC'O  PATENT  SOLlClTOn  AND  ATTORNCV 

LUMSDEN   BLDG.(^'J  y^^e.")  TORONTO, 

NEW  BOOKLET  OP  COMPLETE  INFORMATION  FHtC 

MB*.T,ON    TMH    RAOeO)  M.  3713 


nENNISTEEl 

LOMOOM  .  CAHABA  %^ 


THE  BEST  STEEL  LOCKERS  MADE  IN  CANADA 

MADE  BV 

THE   DCNttlS  wmC  AND  IRON  WONKS  CO.  LIMITED 
LONDON.  CAMLAOA 


H.  J.  Griswold. 
Montreal. 


B  .W.  Seton. 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  Lagauchetiere  St  West, 
MONTREAL 

BR.WCII  OFFIGES: 
'1\   .\delaidc  .'Street  East.  Toro"fo. 
n  o:!   I'nion  Trust   Building.  Winnipeg. 

Cement    Testing   and  Reinforced 
Concrete  Inspection. 
Mill,   Shop   and   Field  Inspection 
of  Steel'  Structures  and  Bridges. 
Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

Expert  Examinations  &  Reports. 

Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  I.oiulon.  Eng. 
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y  he  Canadian  Bridge 
*  Company,  Limited 

WALKERVILLE,  ONTARIO 


Manufacturbbs  of 


steel  Buildings 
Roof  Trusses 

RailwsLy  and  HigKwsLy 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 

Successors  to 

Wm.  P.  McNeil  &  Company,  Limited 


Manufacturers  of 


Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
I-.arge  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 
Co.,  Ltd. 

50,000  gallons.  149  feet  to  top 
120,000      "  100  feet  to  top 


Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

915  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives:  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds:    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trilsses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Works:  Hillcrest  1614-1615-1616 
Private  exchange  connecting  all  departments. 
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CANADIAN  TANK  PUMPS 


"  MADE  IN  CANADA  " 

Especially  adaptable  for  light  service  or  where  working  delivery  pressure 
does  not  exceed  75  lbs.  Water  and  steam  cylinders  are  properly  pro- 
portioned to  deliver  a  large  quantity  of  water  with  a  small  expenditure  of 
steam.  Due  to  their  large  water  passages  and  valve  openings  there  are 
none  better  for 

QUARRIES 
COFFERDAMS 

TUNNELS 
FOUNDATION  PITS 
ORE  BEDS 
CLAY  PITS 

May  we  send  you  circular 
227-A-12  ? 


Fig.  736.    Size  6  x  5K  x  6. 


Fig.  7,37.    Size  10  x  9  x  12. 


CANADIAN  BLOWER  AND  FORGE  COMPANY,  Limited 


St.  John 


BERLIN      -  ONTARIO 
Montreal  Toronto  Winnipeg 


Vancouver 


MITCHELL  CRUSHER 


For  Stone 
and  Ore 


We  manufacture  a  complete  line  of 
crushers.  Also  crushing  equipment 
for  quarries,  mines,  contractors  and 
builders. 

Mitchell  crushers  are  sturdily  built 
to  crush  the  hardest  materials. 

Get  our  prices. 

Woodstock 
Concrete 
Machinery  Co. 

Woodstock,  Ont. 


May  26,  1915 
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The  Modern  Way 
To  Clamp  Forms 

Look  at  the  illustration  and  contrast  this  strong 
sure  wire  clamp  with  the  old  and  inadequate 
method  of  clamp  forms. 

The  picture  tells  the  story.  Plate  and  loop  the 
wire  over.  Thread  up  the  wire  on  the  spindle — 
and  tighten  up — the  ratchet  holds  it  taut.  The 
wire  can't  slacken. 

Made  of  two  simple,  strong  cast  iron  parts,  and 
a  wrench  is  furnished. 

Write  for  a  price  list  and  circular. 

Agents  wanted  in  open  territory. 

Peerless  Form  Clamp  Co. 

407  N.  8th  St.,  St.  Louis,  Mo. 

Sold  by  F.  H.  Hopkins  &  Co.,  Montreal  and  Winnipeg 
Sales  Agents  for  City  of  Winnipeg  and  Provinces  of  Ontario,  Quebec,  New  Brunswick  and  Nova  Scotia 


TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil    Refineries,  Etc. 

We  also  build 

Steel  Structures 

to  support  them. 

Write  us  for  quotations 

MacKinnon,  Holmes 
&  Company  Limited 

SHERBROOKE,  QUE. 
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"DOMINION  WIRE  ROPE" 

Made  In  Canada 
Stocked  in  Montreal,  Winnipeg  and  St.  Catharines 

l^^HEN  your  work  is  severe  you  need  a  Wire  Rope 
that  will  withstand  it,  otherwise  you  will  lose 
much  time  in  putting  on  new  Ropes. 

JF  you  are  experiencing  any  Wire  Rope  trouble,  pro- 
bably either  the  construction  or  the  quality  is  not 
suited  to  your  particular  work.     We  will  gladly  give 
you  the  benefit  of  our  long  experience. 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  MONTREAL 


CONTRACTORS'  AND  MUNICIPAL 


Equipment 

of  all  descriptions 


We  furnish  Wagons  of  all  sizes  and  styles,  Horse  and  Steam  Rollers,  Sprinklers,  Sweepers, 
Scrapers,  Dump  Carts,  Plows,  etc.  When  interested  in  equipment  of  this  description  it  will 
surely  pay  you  to  let  us  have  your  inquiry.   Let  us  send  you  our  "Road  Equipment"  Circular. 

Prompt  Shipments 

"  Ransome  " 
Concrete  Mixers 

All  Sizes  and  Styles 

"  Reliance  " 
Rock  Crushers 

All  Capacities 

Engines  —  Boilers 

Write  for  General  Catalogue  No.  101. 

F.  H.  HOPKINS  &  CO.,  montrml 

Branches:— St.  Catharines,  Ont.         1206  union  Trust  eidg.,  Winnipeg         Vancouver,  B.  C. 
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l^raiO  Review 


Specialists «"  Pumps 


|?OR  many  years  we 
have  been  devoting 
our  best  energies  to  this 
particular  Hne,  which  en- 
ables us  to  offer  you  per- 
fected designs  for  the  par- 
ticular service  required. 
* 

You  require  the  services  of  a 
specialist  in  order  to  obtain 
the  best  value  for  your  money. 


The  SmarUTurner  Machine  Co. 

Hamilton,  Canada  ^''""^^ 
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Manufacturers  of 

Iron 

Fire  Escapes 

Marquise,  Covered  Ways, 

Balconies,  Gates  and 
Railings,  Collapsible  Gates 
and 

Fire  Door  Fittings 

Aikenhead 
Architectural 
Metal  Works 

364-370  Richmond  St.  W., 
TORONTO,  ONT. 


Largest  Steel  Guy  Derrick 
In  Canada 

Made  in  Canada— By  the  Power  of  Niagara 


Capacity — 35  tons 
Boom    75  ft. 


Mast— 90  ft. 
Bull  Wheel— 16  ft. 


High  class  steel  derricks  of  large  capacity 
are  our  specialty,  all  sizes  from  5  to  50 
tons. 

Electric  Hoists — Cranes — Derrick  Irons 
Stone  and  Marble  Working  Machinery 

POLLARD  MFG.  CO. 

LIMITED 
Niagara  Falls,  Canada 
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28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"CAVEAT  EMPTOR" 

(Let  The  Buyer  Beware!) 

Was   the   old   way   of  trading. 


"ADIUVETUR  EMPTOR" 

( Let  The  Buyer  Be  Assisted ! ) 

Is  our  "SERVICE^'  way  of  trading. 


Our  line-up  is  complete,  our  quality  is  unexcelled, 
and  our  prices  are  right.  Let  us  show  you 
what  we  can  do. 

It  is  our  desire  to  serve  you. 


DOMiNIO^I 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 


I 


Co", 


RUBBER  SYSTE^ 


'OC/ATFn  CO 
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Judge  them  by  the  work 
they  do. 

Western  Air  Dump  Cars  are  handling  earth 
faster  and  cheaper  than  any  other  dump  cars. 
The  records  of  work  done  on  the  Panama 
Canal  and  other  big  jobs  prove  that  fact. 
Let  us  give  you  details  of  performance  on 
Canadian  work. 


St.  Charles  River  Improvements,  Quebec 
Quebec  Harbour 
Welland  Ship  Canal 
Montreal  Aqueduct 
Ocean  Terminal,  Halifax 
Grand  Trunk  Pacific  Railway 
Canadian  Pacific  Railway 


WE  ARE  AGENTS  FOR 


Bucyrus  Company 

(Steam  and  Electric  Shovels,  Dredges,  Pile 
Drivers,  Wrecking  Cranes,  etc.) 

Pennsylvania  Railroad 

(For  sale  of  their  retired  locomotives.) 


Western  Wheel  Scraper  Co. 

(Dump  cars,  road  machinery,  etc.) 

Toronto,  Hamilton  &  Buffalo  Railroad 

(For  sale  of  retired  equipment.) 

John  A.  Roebling's  Sons  Co. 

(Wire  Rope.) 


CANADIAN  EQUIPMENT  CO.,  Limited 

Branch:  ST  CATHARINES,  ONT.  MONTREAL 

Western  Representatives: 

Dominion  Equipment  &  Supply  Co.,  Limited 


WINNIPEG 


VANCOUVER 


June  2,  I'.ll.'j 
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No.  232 


REMEMBER  IT'S  WATERPROOF 


DAMP  RESISTING  PAINT 

Bond  Plaster  to  Brick  or  Terra  Cotta  Wall  Saves  Cost  of  Furring  and  Lathing 

Damp-proofs  Foundation  Walls  Insulates  and  Checks  Dampness 

A  decided  advantage  in  the  use  of  No.  232  "R.I.W."  is  the  elimination  of  the  airspace  that  occurs 
when  wooden  furring  is  used,  which,  in  the  event  of  fire,  is  a  passage  for  flames.  Wooden  furring 
also  provides  a  lurking  place  for  vermin,  but  when  No.  232  "R.  I.  W."  is  used  and  plaster  applied 
directly  over  it  the  migration  of  vermin  is  effectually  checked. 

Write  for  a  copy  of  Red  Book,  describing  this  and  other  "R.  I.  W."  Compounds. 

Somewhere  in  the  "R.  I.  W."  Line  there  is  a  Paint  for  every  Technical  Purpose. 

MANUFACTURED  IN  CANADA  BY 

"R.  I.  W."  DAMP-RESISTING  PAINT  CO.  "'\^:l.To:C.^Tor 

DISTRIBUTORS: 

Black  Building  Supply  Company,  Limited,  Toronto  Western  Paint  Company,  Winnipeg 

Dartnell,  Limited,  Montreal  Canadian  Equipment  &  Supply  Company,  Limited,  Calgary  and  Edmonton 


Two  Types  of  Crossley 
Machinery  for  Disintegrating 
and  Grinding  Clay 

'riic  small  cut  sliows  our  improved  claj'' 
Disintegrator  or  breaking  up  lari,e  lumps  of 
clay,  thus  reducing  the  time  taken  to  plunge 
the  material.  Made  in  two  sizes,  with  pulleys 
t'4  inches  x  20  inches,  and  G  inches  x  30  inches. 

Writ*  for  180  page  catalogue. 

The  Crossley  Machine  Co, 

Trenton,  New  Jersey,  U.S.A. 


Clay  Pulverizer 
For  grinding  clay  to  a  line  powder.  The  iron  case  con- 
tains steel  beater  arms,  which  revolve  at  a  very  high  rate  of 
speed,  reducing  the  clay  to  a  dust.  Specially  adapted  for  tile 
and  electric  porcelain  plants,  where  it  is  imperative  that  the 
clay  should  be  in  dust  form  before  being  pressed.  Made  in 
two  sizes  with  respective  capacities  per  10  hours  of  2  to  5 
tons  and  s  to  10  tons. 


0 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
quarter  page,  six  headings;  half  page,  twelve     headings;     full       page,    twenty-four  headings. 


Adamantine  Steel 

Hull  Iron  &  Steel  Foundriei 

Air  Compressors 

Can.  IngersoU-Rand  Co.,  Ltd. 
Smart-Turner  Machine  Company. 

Architects'  Instruments 

Stanley  Company,  W.  F. 

Architectural  Iron  Work 

Aikenhead     Architectural  Iron 
Works 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 
Steel  &  Radiation  Limited 

Architectural  Terra  Cotta 

Northwestern  Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp'tg  Co. 

Ash  Hoists 

Gillis  &  Geoghegan 
Herbert  Morris  Crane    &  Hoist 
Company 

Asphalt 

Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 

Auto  Accessories 

Can.  Consolidated  Rubber  Co. 

Bathroom  Fittings 

Can.  Consolidated  Rubber  Co. 

Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  Belting  Company 
Goodyear  Tire  &  Rubber  Co. 

Belting  (Conveyor,  Thresher,  etc.) 

Can.  Consolidated  Rubber  Co. 

Blast  Hole  Drills 
Armstrong   Manufacturing  Co. 
Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 

Can.  Ingersoll-Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  I-td.,  U.  F. 

Turbine  Equipment  Company 

Boilers 

Ueatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Boxes-Junction 
Standard  Underground  Cable  Co. 
of  Canada  Limited 

Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Hydraulic  Press  Brick  Co. 
Interprovincial  Brick  Co. 
Maloney,  John. 

North-Western  Terra  Cotta  Co. 

Brick  Dryers 

liechtel,   li.  E. 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Buckets 

Beatty  &  Sons,  M. 
Browning  Company 
Cleaton  Company  R.  E. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Manitoba  Bridge  St  Iron  Works 
Sudbury  Construction  &  Mach- 
inery Company 

Brick  Machinery  and  Supplies 
liechtel,  li.  E. 
Crossley  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth  Howland  Co. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  HoImes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Sarnia  Bridge  Company 
Structural  Steel  Company 
Standard  Steel_  Construction  Co. 

Builders'  Hardware 

Aikenhead  Hardware  Limited 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Britnell  &  Company 
Interprovincial  Brick  Co.  • 
Maloney,  John. 
Morrison  &  Co.,  T.  A. 

Rogers  Supply  Company 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceresit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 
De  Laval  Steam  Turbine  Co. 
E.  Laurie  Company. 
Turbine  Equipment  Company 

Ceresitol 

Ceresit  Waterproofing  Co. 

Chains 

Woodhouse  Chain  Co. 

Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Chimneys  (Reinforced  Concrete) 
Laurie  Company,  E. 
Turbine  Equipment  Company 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 

Concrete   Block  Machines 

I^ondon  Concrete  Machinery  Co. 

Concrete  Mixers  and  Appliances 
Canadian    Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway  Contractors  Supply  Co. 

Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen  Conduit  Co.,  Ltd. 
Ric-wiL   Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Wells  &  Gray 

Contractors'  Plant  &  Supplies 

Beatty  &  Sons,  M. 
Browning  Company 
Can.    Fairbanks-Morse  Company. 
Caiiailian  Equipment  ('ompany 
Dake  Engine  Company 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Machine  Works 
Montreal  Locomotive  Works 
Railway  Contractors  Supply  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Company 

Contractors'   Flare  Lights 

Sudbury  Construction    &  Mach 
inery  Company 

Conveying  Machinery 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.    IngersoU-Rand   Co.,  Ltd. 
Corrugated  Iron 

Can.  H.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  Travelling  and  Locomotive 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Pollard  Mfg,  Company 
Crushed  Stone  and  Granite 

Canadian  Equipment  Company 
Crushed  Stone,  Umlted 
Hagersville  Contracting  Co. 
Smyth  &  Ryan 

Crushers  (Stone  and  Rock) 

American  Road  Machine  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Culverts 

Pedlar  People 

Damp  Proof  Coating 

Ceresit  Waterproofing  Co. 

Derricks  and  Derrick  Fittings 
Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 
Pollard  Mfg.  Company 

Door  Hangers 

Allith  Mfg.  Company 

Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
(  aiiadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian    Ingersoll  Rand  Co. 
Hopkins  &  Co..  F.  H. 
Lecky  &  Collis 

Drill  Steel  Sharpeners 

Canadian   IngersoU-Rand  Co. 

Dump  Cars.  Wheels,  etc. 

liechtel.   n.  E. 

Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 


Dump  Carts  and  Wagons 

Canadian  Equipment  Company 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 

Drying  Apparatus 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Fans 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 

Gent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Chelsea  Elevator  Company 
Roelofson  Elevator  Works 
Turnbull  Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 

Excavators 

Beatty  &  Sons.  M. 
Dull  Company,  Raymond  W. 
Hopkins  &  Co.,  F.  H. 
Pawling   &  Harnischfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Engines 

Canadian  Blower  and  Forge  Co. 
Can.    Fairbanks-Morse  Company 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait  Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 
Pullar,  H.  B. 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filters 

American  Water  Softener  Co. 

Filtration  Plants 

verMehr  Engineering  Co.,  John 

Fire  Brick 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

(Continued  on  page  12) 
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For  Permanent  Lines  : 


CAST  IRON  PIPE 


for 


Water  and  Gas  Supply,  Fire  Protection,  Road  Culverts,  etc. 


30"  Intake,  floated  to  position  before  lowering 

United  States  Cast  Iron  Pipe  &  Foundry  Co. 

General  Offices  :— BURLINGTON,  NEW  JERSEY 

Sales  Offices  —Philadelphia,    Chicago,    Buffalo,    Portland,  (Ore.,)  .   New  York,    Chattanooga,  Pittsburgh 
St.  Louis,   San  Francisco,    Kansas  City,  Mo.— 1404  R.  A.  Long  Bldg. 


DUNDAS  QUARRY 

Capacity  4000  Tons  Daily 


OUR 

Facilities  for  supplying  any 
quantity  of 

CLEAN  CRUSHED  STONE 

Are  Unexcelled 

SHIPMENTS  -  G.  T.  R.  &  C.  P.  R. 
Team  Delivery  If  Required 

CEMENT 
SAND 


GRANOLITHIC 
TRAP-ROCK 


Rogers  Supply  Co.,  Limited 


28  King  St.  W.,  Toronto 


MAIN  4165 
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Fig.  C  21.    Mantel  Clock 

ARTISTIC  MERIT 

as  well  as  accuracy  m 
Time-keeping  is  embodied 
in  all  Pulsynetic  Electric 
Clocks.  No  matter  wheth- 
er they  are  to  be  fixed  in 
the  Residence,  Office,  Fac- 
tory, Warehouse,  or  Tower, 
we  have  the  corred;  design 
at  the  right  price. 

One  ma^er  transmitter  con- 
trols any  number  of  dials, 
irrespective  of  size  or  posi- 
tion and  never  wants 
winding. 

Architecfts,  Engineers  and 
all  interested  in  Corred 
Time  should  send  at  once 
for  our  Book  Five,  or  full 
partijfulars  and  prices  may 
be  obtained  from: — 


W.  Ashall 
442  Sherbourne  St. 
TORONTO 

Gent  &  Co.,  Ltd. 

Leicester,  Eng. 
Cables,  Lodestone 


K.ERR 

Gate  Valves 


and 


Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you,  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 


THEY  COST  LESS 

YOU  SELL 


THEY  SELL  FOR  MORE 
MORE  OF  THEM 


8  X  8  X  24  inch  Granite  Rock  Face  Block 

By  a  new  process,  wliicli  protects  the  facing,  while  the  block  is  being  cast,  we  eliminate  all  traces  of  cement  from  the  face  of  block 
and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 

These  cuts  show  blocks  just  as 
they  came  from  the  molds;  they  are 
not  treated  with  acid  or  scrubbed 
with  brush,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
by  any  other  system,  at  any  cost, 
that  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
BLOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  the  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple  molds  mounted  on  trucks, 
for,  casting  hollow  cement  building 
blocks. 


8  X  8  X  24  inch  Granite  Smooth  Faced  Block 


Cast  Stone  Block  &  Machine  Co.,  Limited    (Zagelmeyer  System) 

298  Howard  Avenue,  WINDSOR,  ONTARIO 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:   Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castingt,  Condensers,  Elevators,   Engines,   Filters,   Forgings,  Hydraulic 
Machinfry,    Pumpj,    centrifugal    and    reciprocitinK,  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants. 


Lachine  Water  Worki 
Three  milliou  Kallont,  eighty  pounds  domestic,  160  lbs.  Kra 
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To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE        -  ONTARIO 

'^Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 


TurnbuU 


Elevators 


Passenger 
Freight 
Hand  Power 
Dumb  Waiters 


The  TurnbuU  Elevator 

Mfg.  Company 

TORONTO,  ONT. 
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Hull  Iron  &  Steel  Foundries,  Limited 

Head  Office  and  Works       -       HULL,  QUEBEC 

Manufacturers  of  Steel  Castings 


Chrome,  Manganese  and  Nickel  Steel  Castings 

Annealed  and  Unannealed 

Repair  parts  for  Stone    Crushing    Plants,  Mining 
Machinery  and  Cement  Mills  our  specialty. 

Machine  Moulded  Gears 

any  size  up  to   1 8  feet  in  diameter  made  without 
patterns. 

We  solicit  your  patronage  and  prompt  attention  will  be  given  to  any  orders. 


LONDON 

Paving  Mixer 


The  Elevated 
Drum  allows  a 
great  descent 
forthe  concrete. 
Provides  for  a 
rapid  delivery. 


Forward  Loader  and  Rear  Dis- 
charge take  up  little  room  on 
the  roadway. 

Traction  Drive.  Moves 
anywhere  with  its  own  power. 

The  Rotary  Delivery  Chute  turns 
in  a  complete  half  circle,  also  opens 
up  at  different  points.  The  concrete 
IS  distributed  to  any  part  of  the  road 
No  wheeling.  No  shovelling 
of  concrete. 

ONE-THIRD  LESS  MEN  REQUIRED.  A  BETTER  JOB.  We  guarantee  that  this  Machine  will  deliver  Con- 
crete on  a  roadway  at  a  saving  of  1  0  per  cent  over  any  other  type  of  Machine.  Full  particulars  on  request.  Send  for 
Catalogue  No.  lA. 

We  have  twenty-three  different  sizes  and  styles  of  Mixers. 
Also  a  full  line  of  Concrete  Machinery  and  Cement  Working  Tools. 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

LONDON,  ONTARIO 

Branches  and  Agencies  in  every  large  City  in  Canada 

World's  Largest  Manufacturers  of  Concrete  Machinery  and  Cement  Working  Tools 


12 


THE    CONTRACT  RECORD 


June  2,  ]'.n; 


CLASSIFIED    INDEX   TO  ADVERTISEMENTS-CONTINUED 


Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
Ormsby  Company,  A.  B. 
Pedlar   People  Limited 
Steel  &  Radiation  Limited 
Trussed  Concrete  Steel  Co. 

Floor  Hardener  ' 
Cercsit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 

Sturtevant  Co.  of  Can.,  Ltd.,  U.  F. 

Furijaces, 

Toronto   Furnace   &  Crematory 
Company 

Fuse  (Safety  Blasting) 
Lecky  &  CoUis 

Forges 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  Sliaplcy  &  Muir  Co. 

Gasoline  Engines 

Canadian   Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 
London   Concrete  Macliinery  Co. 

Generators,  Turbine  Driven 
De  Laval  Steam  Turbine  Co. 

Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer  Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Gravel  Washing  Plants 

Dull  Company,  Raymond  W. ' 


Hammer  Drills 

Canadian   IngersoU-Rand  Co. 

High  Pressure  Pipe  Lines 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co..  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoisting  Apparatus 
Heatty  &  Sons,  M. 
Browning  Company 
Canadian   IngersoU-Rand  Co. 
Gillis  &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
Lecky  &  CoUis 

I^otifion   Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert 

Pollard  Mfg.  Company. 
Pawling  &  Harnischfeger. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
?Iopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hydrants 

(Canada  Iron  Corporation 
Gartshore-Thompson  Pipe  Co. 
Kerr  Engine  Company 

Incinerators 

Ideal   Incinerator  &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 

Insulating  Compounds 

Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 
Bechtcl,  J{.  E. 
Hopkins  &  Co.,  F.  H. 

Interior  Finish  and  Doors 

Canada  Office  &  School  Fur.  Co 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lath  Board 

Bishopric  Wall  Board  Co. 

Lime 

Dominion  Lime  Company 

Maloney,  John 

Standard  White  Lime  Co. 

Lighting  and  Pumping  Installations 
Can.  H.  W.  Johns  Manville  Co., 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal  Locomotive  Works 

Marble  Working  Machinery 
Pollard   Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Meters,  Water 

McDougall  Caledonian  Iron  VVks 
Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil  Tank  &  Pump  Co. 

Ornamental  Moulds 

London   Concrete  Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her 
bert 

Packing 

Can.  Consolidated  Rubber  Co. 

Paints  and  Varnishes 
Dominion    Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 

Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Company 
Dunn  Wire-Cut-Lug  Brick  Co 
National  Paving  Brick  Manufac- 
turers' Association 
Ontario  Asphalt   Block  Co. 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 
Canadian   Pipe  Co. 
Dominion  Concrete  Co. 
Gartshore-Thomson  Pipe  Co. 
National  Iron  Works 
Pacific  Coast  Pipe  Co. 
United  States  Cast  Iron  Pipe  Co. 
Vancouver    Wood    Pipe  &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 
(Continued  on  Page  14) 
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Another  Letter — 

And  Another  Installation 

Messrs.  Saxe  &  Archibald  whose  letter  to 
our  Montreal  agents  is  here  reproduced, 
specified  the  G  &  G  Telescopic  Hoist  for 
the  La  Sauvegarde  Building. 


'/MONTREAL. 

In  Montreal  alone,  a  number  of  the 
most  prominent  building.s  are  etiuip- 
pcd  Willi  the  G&  G  Telescopic  Hoist 


viith  compound ^riilmahrake  attachment 


Raises  a  maximum  load  of  500  lbs.  at  a 

speed  of  30  feet  per  minute,  operated  from 

sidewalk.    Clean,  safe  and  noiseless  in  operation. 

Only  ash  hoist  with  which  it  is  practical  for  one  man  to  perform 

entire  removal  of  ashes.  •    •  i>> 

Made  tn  Canada 


Write 
to 
nearest 
agent  for 
illustrated 
Booklet 
and  Prices 


GILLIS  &  GEOGHEGAN,   Sherbrooke,  Que. 

Black  Building  Supply  Co.,  Ltd.  B.  &  S.  H.  Thompton  &  Co.,  Ltd.  Wm.  N.  O'Neil  Co..  Ltd. 

Agents  for  Ontario  Agents  for  Quebec  Agents  for  British  Columbia 

Toronto  Montreal  Vancouver 

W.  T.  Grose.  Agent  for  Manitoba,  Saskatchewan.  Alberta,  Winnipeg 


Tunc  2,  1915 
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"MADE  IN  CANADA  ' 


I  hc  C  IIA.M  I'lO.N  l-cver  Road  Drag  is  concedej  by  users  in  all 
parts  of  the  country  to  be  the  most  complete  road  drag  made.  It  is 
simple,  diu'able,  capable  and  easily  operated.  We  offer  it  as  a  road 
drag  tliat  will  not  fail  to  meet  the  approval  of  the  most  exacting  user. 


Champion   Road  and   Contractors  Outfits 

A  complete  and  varied  line  of  all  machines  for 
Road  Building  and  Street  Work 


Manufactured  by 

American  Road  Machine  Company  of  Canada,  Limited 

GODERICH,  ONTARIO 


™  CHAMPION 

CHAMPION 

Off-set  Grader  Tongue 

This  is  a  most  important  appliance  for  use  with  any  grader,  and  is 
especially  desirable  where  traction  engine  or  other  power  is  used  for 
operating  the  Grader.  Ditching  is  a  much  easier  operation  with  tlie 
use  of  these  ofl>set  tongues,  as  it  allows  the  teams,  engine  or  other 
|)ovver  to  use  the  middle  of  the  road  at  all  times  while  the  Grader  may 
be  ofi  side  either  to  rijjht  or  left  of  road 

The  operator  on  driver's  seat  has  full  control  at  all  times  and  can 
bring  the  machine  into  Hue  with  the  teams  or  engine  whenever  de- 
sired. 


Macadam  Roads 


must  be  built 
of  a 

Tough 
Stone 

that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Uominion  Paint  Works 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 

Pile  Driving  Machinery 
Iteatty  &  Sons,  M. 
lirowning  Company 
Canadian  Ingersoll  Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Marsh  &  Henthorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Plaster  Bond 

Ceresit   Waterproofing  Co. 

Plumbing  Supplies 

Mueller  Mfg.  Co..  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Plate  Glass 

Excelsior  Plate  Glass  Company 

Plug  Drillers 

Canadian    IngersollRand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian  Ingcrsoll-Rand 


Power  Engines 

Inglis  Company,  John 

Pressed  Brick 

Interprovincial  Brick  Co. 

Pump  Valves 

Can.  Consolidated  Rubber  Co. 

Pumps  and  Pumping  Machinery 
Beatty   &  Sons,  M. 
Canadian  Blower  and  Forge  Co. 
Canadian  Fairbanks-Morse  Co. 
Canadian   Ingersoll  Rand  Co. 
Cook,  A.  D. 

De  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.   Co.,  Wm.- 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Morris  Machine  Works 
Smart-Turner  Machine  Co. 
Turbine  Equipment  Company 

Quarry  Machinery 

American    Road    Machine  Com- 
pany of  Canada 
Canadian   IngersollRand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore,  John  J. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collii 

Refrigeration  Machinery 
Keiths  Limited 

Road  Asphalt 

Asphalt  &  Supply  Company 


Reinforcements,  Concrete  &  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

American  Road  Machine  Co. 
Exeter  Mfg.  Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Morrison  &  Co.,  T.  A. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Roof  Glazing 

Hope  &  Sons,  Henry 

Roofing  Material 
Bird  &  Son 

Bishopric  Wall  Board  Co. 
Can.   H.  W.  Johns-Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar   People  Limited 

Rubber  Covered  Rolls 

("an.  Consolidated  Rubber  Co. 

Rubber  Cement 

Can.  Consolidated  Rubber  Co. 

Rubber  Mats 

Can.  Consolidated  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Dull  Company,  Raymond  W. 

Safes  and  Vaults 

(an.  Fairbanks-Morse  Company. 
Taylor,  J.  &  J. 

Scales 

Can.   Fairbanks-Morse  Company. 


Screens 

American    Road    Machine  Com- 
pany of  (Canada 
Canada  Wire  &  Iron  Goods  Co. 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Company 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London   Concrete   Macliinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  &  Collit 

Sheathing  Board 

Bishopric  Wall   Board  Co. 

Shovels  (Steam) 

Browning  Company 
Beatty  &  Sons,  M. 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Montreal  Locomotive  Works 

Silo  Moulds 

London  Concrete  Machinery  Co. 
Skylights 

Hope  &  Sons,  Henry 

Pedlar  People  Limited 
Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 

DesMoines  Bridge  &  Iron  Co. 

Hamilton  Mfg.  Co.,  Wm. 

MacKinnon,  Holmes  &  Co. 

Manitoba  Bridge  &  Iron  Works 

Pittsburgh-DesMoines  Steel  Co. 

Pedlar  People  Limited 
Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co. 

Pittsburgh  Valve,  Foundry  anu 
Construction  Company 

Sheldons  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 


ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

A/?C///r£:cr5.— Patronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  5539 — Connecting  All  Departments 

MONTREAL 


June  2,  19i; 
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Crushed 
Stone 


All  Sizes 

Large  stock  of  clean 
stone  on  hand  ready 
to  ship 

Best  by  Test  for  road 
and  concrete  work 

Storage  Bins,  Capacity  2000  Tons 

Canada  Crushed  Stone  Corporation,  Limited 

Dundas  m  Ontario 


J 


TUEC 


STATIONARY 
VACUUM  CLEANERS 


The  TUEC  carries  all  the  dirt  through  zyi  inch 
pipes  into  a  sealed  tank  in  the  basement  and  ex- 
hausts the  germ-laden  air  outside  the  house  instead 
of  through  a  clogging  cloth  sack  back  into  the 
rooms.  It  does  the  largest  amount  of  work  in  a 
given  time,  at  the  minimum  of  labor  and  power. 
Every  part  of  the  Tuec  is  manufactured  in  the 
largest  plants  in  the  world  devoted  exclusively  to 
the  stationary  cleaner  business.  Every  part  is 
fully  guaranteed  by  the  makers.  No  repairs  are 
necessary  and  the  first  cost  is  the  last. 
It  is  made  in  Canada. 

CANADIAN  TUEC  DISTRIBUTORS 
Tuec  Co.  of  Vancouver    601  Pender  St.  West,  Vancouver. 
Tuec  Co.  of  Winnipeg     505  Boyd  Block,  Winnipeg,  Man. 
Tuec  Co.  of  Calgary     105  Sixth  Av«.  West,  Calgary,  Alta. 
Tuec  Co.  of  Montreal    406  New  Birks  Bldg.,  Montreal,  Que. 


Canadian  Factory 


B.O.T.  Bldg.,  159-61  Richmond  St.  W.,  Toronto 

Jas.  J.  Martindale,  Toronto 
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Sprinkler  Systems 
Keitlis  Limited 

Steam  Engines 

Stuitevant  Co.  of  Can.  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  ('o. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Kadiation,  Ltd. 

Steel 

Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Steel  Pipe 

Factory  Products  Limited 
Page-Hersey  Iron  Tube  &  Lead 
Co.,  Ltd. 

Sound  Deadening 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Stair  Builders 

McGregor  &  Mclntyre 

Stair  Treads 

Can.  Consolidated  Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metals  Co. 

Stone  Backing 

Ceresit  Waterproofing  Co. 

Stone 

Britnell  &  Company 
Hagersville   Contracting  Co. 
Maloney,  John 
Morrison  &  Co.,  T.  A. 
Queenstown  Quarry  Co. 
Rogers  .Supply  Company' 
Sackville  Freestone  Company 

Stone  Saws 

Anderson,  Geo. 


Stone  and  Sand  Elevators 
American  Road  Machine  Co. 

Stone  Working  Machinery 
Pollard   Mfg.  Company 

Steel  Sash 

Hope  &  Sons,  Henry 

Structural  Iron  and  Steel 

Burlington  Steel  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh  DesMoines  Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co 

Submarine  Drills 
Lecky  &  Collis 

Stucco  Board 

P.ishopiic  Wall  Board  Co. 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Sliapley  &  Muir  Co. 
Hamilton   Mfg.  Co.,  Wm. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh   &  TIentliorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind    Engine   &  Pump 

Company 
Pittsburgh  DesMoines  Steel  Co. 
Vancouver  Wood  Pipe    &  Tank 

Company 

Tarring  Machinery 

Taroads    Syndicate  Ltd. 


Telescopic  H  jists 

Black   Building  Supply  Co. 
Gillis  &  G'oghegan 

Terra  Cotta 

Northwestern  Terra  Colta  Co. 

Testing  and   Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 

Tile  Moulds 

London  Concrete  Macliinery  Co. 
Tiling 

Can.  Consolidated  Rubber  Co. 
Tires  (Auto,  Bicycle,  Motor-cycle, 
Carriage) 
Can.  Consolidated  Rubber  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Co. 
Towers 

Goold,  Shapley  &  Muir  Co. 
Track  Systems   (Hand,  Power  and 
Electric) 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.  Consolidated  Rubber  Co. 
Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

Turbine  Equipment  Company 

Turnbuckles 

i'anadian     Billings     &  Spencer, 
Ltd. 

Vacuum  Cleaners 

United   Electric  Company 
Valves 

Canada   Iron  Corporation 
Can.    Fairbanks-Morse  Company. 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
Pittsburgli  Valve,  Foundry  & 
Construction  Company 
Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  \Vagon  Co. 

Wall  Board 

Ilird  &  Son 

Bishopric  Wall  Board  Co.  • 

Water  Level  Apparatus 

Gent  &  Company 

Waterproofing 

Can.   H.  W.  Johns-Manville  Co., 
Ltd. 

Ceresit  Waterproofing  Co. 
Trussed  Concrete  Steel  Co. 
Wadsworth  Howland  &  Co.,  Inc. 

Waterproofing  Compound 
Ceresit  Waterproofing  Co. 

Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Manitoba  Bridge  &  Iron  Work? 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Hamilton  .Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks 

Weather-Wear  Roof  Coating 

Ceresit  Waterproofing  Co. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Standard  Underground  Cable  Co 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co 

Wire  Rope 

Canada  Wire  &  Cable  Co. 
Dominion  Wire  Rope  Co.,  Ltd. 


4<T?LLJXPH ALTE"  is  a  heavy  roaci  oil  containing  80%  of  solid  pure  bitumen  com- 
-i-         bined  with  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  "FLUXPHALTE"  has  been  placed  on  the  Canadian  market 

"FLUXPHALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 

103-107  Board  of  Trade  Bldg.       -       -  MONTREAL 
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Why  Pay  Duty 
On  Dump  Cars? 


The  success  of  Canada's  war  for  commer- 
cial victory  depends  upon  her  citizens  and 
wlicrc  they  buy.  Not  only  from  a  patriotic 
standpoint,  but  as  a  sound  business  question 
we  say  "Why  pay  duty  on  Dump  Cars?"  The 
"National,"  Made-in-Canada  car  is  equalled  by 
few  cars  and  excelled  by  none,  either  foreign 
or  domestic.  We  invite  a  detJiiled  compari- 
son of  the  "National"  with  other  leading 
makes. 

The  "National"  hand  dump  car  is  made  in 
all  sizes  up  to  8  yards.  Larger  capacities  are 
air  (hniipc'fl. 

Get  Our  Prices 


44 


National 


11 


''Made  in  Canada 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  BX'D'G. 


Sackville 
Freestone 


The  main  entrance  to  this  repre- 
sentative building — Toronto's  City 
Hall — is  built  of  Sackville  Free- 
stone. 

"Quarried  in  Canada'' 

Block,  Dimension  and  Random  Stone. 
Head  Sills,  Shoddy,  Stone  Sawing. 


^  Sackville  Freestone 


Company,  Limited 

SACKVILLE,  N.B. 


in 
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DOTY    MARINE   ENGINE    &   BOILER    CO.,  LTD 

GODERICH,  ONTARIO  WINNIPEG,  MANITOBA 


HOISTS 


Builders'  Elevators 
Derrick  Hoists 
Mine  Hoists 
Clamshell  Hoists 
Pile  Drivers 
Logging  Engines 
Independent  Swingers 


LECKY  &  COLLIS,  LIMITED 


43  Scott  Street,  TORONTO 


49  Beaver  Hall  Hill,  MONTREAL 


PRIESTMAN 


Road  Construction  and 
Street  Cleaning 
Equipment 


Oil  Sprayers 


Concrete  Mixers 


GRABS  and  CLAMSHELLS 


Street  Pavers 
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T  H  F.    C O  N  T  R  A  C 'I '    U  KCf)  R  D 


Iiinf-  2.  UM: 


SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
wood  and  steelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited        Winnipeg  Calgary 


I  I 


P®fl  COATING 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGEmHERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  -  tock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


f  H  E 

OMINIONH 

Chimney  Tops 
^EVyER  PIPE  flue  Lining-s 

Co       ^       Wall  Coping 
>,        '    ^    m       Culvert  Pipe 

Swansea  J  j^^^^^^ 

Telephone  (Toronto  CoDnectlon) 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


For  Water  and  Gas  Mains 

Diams.  12  in.  to  30  in. 

The  Chemical  Analysis  of 

Matheson  Joint  Pipe 

is  especially  designed  to  resist  corrosion 
and  with  the  additional  protection  of 

National  Textile  Coating 

offsets  the  excess  thickness  of  cast  iron 

Quick  Shipment 

FACTORY  PRODUCTS  LIMITED 

Steel  Department 

TORONTO 
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Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Rouad  Pipe  and  Square  Dealings 


Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all  lines  right  now  and 
ours  has  not  escaped.  Contractors  need  work  and  are 
tendering  closer  to  rock-bottom  than  they  have  for  many 
years.     All  material  has  dwindled  in  price.    So  has  labor. 

You  can  save  2o7o  to  30%  of  normal  cost  by  building 
your  sewers  now.  The  extra  ^7o  i7o  that  money  costs 
is  swallowed  up  by  the  saving  on  work. 

— Buy  Now — 


Write  or  wire  for  latest  discounts  on 
sizes  4  in.  to  24  in. 


•'Miwico"  SEGMENT  BLOCK  and  keep  the  wheels  of  progress  turning. 

For  Sewers  over  24  inches 

Ask  for  particulars  of  this  new  idea. 

The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONT. 
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Dull  Portable  Gravel  Washei 


Good  concrete  requires  clean 
sand  and  gravel.  The  use  of 
the  Dull  washei  enables  you 
to  wash  concrete  materials  right 
on  the  job.  It  protects  you 
from  loss  due  to  failures  on  re- 
jections due  to  the  use  of  too 
dirty  material.  It  reduces  the 
cost  of  concrete  work  and  in- 
creases your  profits. 

Contractors  can  use  a  Dull 
Washer  to  good  advantage. 

Write  us  for  our 
washer  bulletin. 


The  Raymond  W.  Dull  Co.,  iii  Washington  St.,  Chicago 


Mills  Bros.,  215  Ryrie  Building,  TORONTO 


Luxf er  means  Daylight 

Both  Literally  and  Practically 

TRANSLATE  "Luxfer"  into  simple  English  and  itmeans 
to  throw  daylight. 
Install  "Luxfer"  in  any  dark  building  where  daylight  isvvant- 
ed  and  you  get  daylight  thrown  where  you  want  lots  of  it 
every  day  and  all  day  long  without  any  cost  after  the  initial 
outlay. 

The  Luxfer  Prism  was  the  first  and  best  prism  on  the  mark- 
et and  despite  its  competitors  who  have  come  and  gone, 
"Luxfer"  is  still  supreme. 

Always  specify  Luxfer  and  you  will  always  get  daylight. 

LUXFER  PRISM  COMPANY,  LIMITED 

100  King  Street  West,  Toronto,  Ont. 
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The  Victory  of  Metal  over  Wood 

Contractors,  Builders  and  Architects  have  come  to  recognize  the  advantages  and  economy  of  using 
Metal  Lath'  in  preference  to  wood  in  buildings  of  modern  construction.  The  Victory  of  Metal  over 
wood  is  clearly  demonstrated  in 


Pedlar's 


"Perfect" 
Expanded 


Metal  Lath 


It  is  Fireproof — the  Key  is  positive,  the  actual  size  of  the  mesh  being- 
only  ^  in.  X  5^  in.,  and  when  the  plaster  is  applied  to  our  ■"Perfect" 
Metal  Lath,  the"latter  becomes  practically  embedded  in  the  mortar, 
making  it  impossible  for  the  mortar  to  crack  or  fall  of?. 
•■Perfect" 'Metal  Lath  can  be  applied  more  quickly  than  wooden  lath, 
each  sheet  being  24  in.  x  96  in.,  covering  1  7-9  square  yards,  and  requir- 
ing only  36  staples  to  be  driven.  It  takes  no  more  mortar  than  wood 
lat'h.'  and  there  is  no  possibility  of  annoyance  from  '  sap  staining 
through  the  plaster,  as  is  often  the  case  with  wood. 

\\'rite  for  Lath  Booklet  "L.C.R." 

Address  Branch  nearest  you. 

THE  PEDLAR  PEOPLE,  Limited 


(ESTAHLISHEI)  IStil) 

Executive  Office  and  Factories :  OSHAWA,  ONT. 

Branches:  Montreal        Ottawa        Toronto         London  Winnipeg 


1-P 


n" 


Fans  for  the  Hot  Weather 

The  hot  weather  is  coming  and  ventilating  fans  are  needed  to  supply  fresh  air 
or  to  remove  foul  air  and  hot  air  from  rooms  and  buildings. 


Sty 


(reg.  can.  pat.  off.) 


Ready-to-Run  Portable  Ventilating  Sets 

will  supply  abundant  fresh  air— will  exhaust  foul  air,  fumes,  smoke  or  odors. 
They  are  also  used  for  blowing,  cooling  and  other  industrial  purposes. 

Get  our  catalogue  at  once. 

B.  F.  Sturtevant  Company  of  Canada,  Limited 


GALT,  ONTARIO,  CANADA 

Montreal  Toronto  Winnipeg 


Vancouver 
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Standard  Turnbuckles 


Made  in  Canada 

All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 


Limited 

Welland,  Ontario 


"Gunite"  Protects  Wooden  Piles 

The  government  of  Porto  Rico  had  some  piles  to  drive  for  wharf  construction.  The  contractor  on  the 
job,  after  using  "Gunite'  coated  piles  wrote  as  follows: — 

The  work  has  been  accomplished  in  a  most  satisfactory  manner  by  using  your  gun. 

The  piles  have  splendidly  withstood  the  hard  driving  to  which  they  were  subjected. 

A  thickness  of  I  in.  or  I  X  in.  "Gunite"  is  obviously  all  that  is  necessary  to  protect  timber  from  Teredos, 
Limnoria  and  other  wood-destroying  insects. 

The  cost  of  Gunite-Coated  Piles  is  less  than  that  of  creosoted  piles — the  results  are  more  satisfactory. 

Gunite-Coated  piles  are  permanent. 

Write  for  illustrated  booklet  on  the 


Cement  Gun  Company 


NEW  YORK 


Inc. 


This  is  the  way  it  goes  on. 


The  Cement-Gun  does  it. 
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The  Part  of  the  Governments  in  Leading 
Gonstructional  Enterprise 

DURINCi  the  last  few  months  we  have  adduced 
many  arguments  in  favor  of  the  idea  of  un- 
dertaking construction  now,  at  a  time  when 
everything  is  on  the  side  of  the  man  with 
money  to  spend,  when  the  country's  greatest  need  is 
employment  and  activity,  when  every  enterprise  show- 
ing constructional  purpose  exerts  an  encouraging  in- 
fluence upon  the  community,  when  labor  is  so  plenti- 
ful that  one  can  discriminate  at  will,  when  the  pro- 
spective builder  has  the  whip-hand  in  negotiating  for 
building  sites,  when  the  materials  of  construction  are 
obtainable  at  rock-bottom  prices,  and  contractors  have 
reduced  the  art  of  estimating  to  an  exact  science. 
Many  there  have  been  who  have  concurred  in  these 
views,  but  it  has  remained  for  Mr.  James  McDiarmid. 
of  Winnipeg,  to  find  the  exact  balance. 

Mr.  McDiarmid,  whose  letter  is  published  in  this 
issue,  writes  commenting  upon  the  letter  by  Mr.  W.  A. 
Mountstephen,  of  London,  England,  published  in  our 
last  issue.  He  tells  us  of  the  situation  in  the  West — 
how  many  of  the  towns  and  cities  have  been  developed 
two  years  ahead  of  their  requirements.  He  reminds 
us  that  business  and  philanthropy  are  a  bad  mix,  and 
that  the  capitalist  cannot  be  expected  to  build  pro 
bono  publico.  He  makes  a  forceful  plea  for  the  pro- 
vision of  employment,  and  for  the  promotion  of  busi- 
ness enterprise  by  way  of  governmental  enterprise. 
He  suggests  the  construction  of  public  buildings  and 
the  undertaking'  of  comprehensive  highway  schemes. 

To  these  views  The  Contract  Record  subscribes 
unreservedly.    Months  ago  we  urged  that  the  Pro- 
vincial and  Federal  Governments  should  take  a  more 
active  part  in  maintaining  the  general  business  sta- 
bility of  the  country.    In  a  series  of  editorial  articles 
we  pointed  out  the  part  that  the  authorities  could  take 
in  placing  highway  construction  and  the  erection  of 
public  buildings  and  other  such  undertakings  under 
way  at  a  time  when  the  depression  caused  by  this  great 
world  war  was  having-  such  telling  effect.    The  sug- 
gestion now  revived  by  Mr.  McDiarmid  received  par- 
ticular emphasis  in  our  issue  of  December  16th,  when, 
in  commenting  editorially  upon  the  Central  Technical 
School  (described ■  in  the  above  issue),  we  observed: 
"In  this  magnificent  building,  erected  at  a  cost 
of  some  two  million  dollars,  Toronto  has  a  stand- 
ing monument  to  progressiveness,  and  material 
proof  of  an  understanding  of  present-day  require- 
ments.   The  example  is  one  which  may  well  be 
followed,  particularly  in  Western  Canada,  where 
the  facilities  for  technical  education  are  so  la- 
mentably few.     At  this  ver}^  time,  when  busi- 
ness conditions  are  quiet,  funds  arc  hard  to  ol;- 
tain,  and  building  work  is  slackening,  an  impetus 
to  the  activities  of  many  a  community  through- 
out the  country  might  be  given  by  the  technical 
school  movement.    The  erection  of  a  building  on 
the  Toronto  scale  would  not  have  to  be  con- 
sidered in  many  cases,  and  in  some  instances  the 
exi^enditure  might  even  l)e  reduced  by  a  couple 
of  ciphers.    Funds  may  be  scarce,  but  money  is 
always  obtainable  for  sound,  legitimate  projects 
that  have  substantial  backing,  and  contracts  for 
such  buildings  could  not  be  awarded  at  a  better 
time  than  the  present.    The  employment  which 
these  undertakings  would  provide  for  the  work- 
ing classes  would  be  a  Godsend  to  the  country." 
It  must  not  be  taken  for  one  moment  that  we  arc 
disclaiming  the  " lUiild-Xow"  policy:  we  are  heart 
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and  soul  witli  those  who  advocate  buiUHng  now  ;  hut 
we  arc  not  altogether  in  sympathy  with  those  who 
contend,  illogically,  that  a  wholesale  investment  in 
general  building  will  pay  at  such  a  time  as  the  pre- 
sent, and  this  ])oint  is  well  taken  by  Mr.  Mc  I  )iarmid. 
If  it  were  possible  to  induce  speculators  and  men  with 
capital  to  start  building  operations  on  anything  like 
an  ai)i)reciable  scale,  it  would  not  be  long  before  we 
should  find  the  country  loaded  down  with  failures. 
The  constructional  interests  can  only  expect  a  degree 
of  the  success  or  failure  which  attends  the  undertak- 
ings with  which  they  are  identified. 

One  is  not  justified  in  going  further  than  present- 
ing— logically,  clearly,  forcefully — the  best  arguments 
— enduring  arguments — as  to  how  and  why  a  man 
should  spend  his  money.  One  may  cry  from  the  house- 
tops that  the  factory  owner,  the  hotel  proprietor,  the 
dweller  in  the  city  and  the  town,  the  artisan — all  these 
and  others,  provided  they  have  the  money  available — 
can  build  now  with  profit  and  i)atriotism ;  but  one 
must  retire  into  an  obscure  corner  to  suggest  to  any 
thinking  community  that  anything  like  lavish  expendi- 
tures— building,  municipal  or  otherwise — are  warrant- 
ed or  advisable. 

Mr.  McDiarmid's  suggestion  of  "a  pu1)lic  highway 
from  the  Atlantic  to  the  Pacific"  has  much  to  com- 
mend it.  Thanks  to  the  efforts  of  the  B.  C.  Highway 
Commission,  a  start  has  already  been  made  upon  such 
a  project  at  the  British  Columbia  end.  Now  is  the 
time  for  such  an  undertaking  to  be  prosecuted  ;  now 
is  the  time  for  the  Dominion  Government  to  take  the 
lead  in  authorizing  reasonable  expenditures  on  this 
and  other  legitimate  public  works.  Such  undertak- 
ings could  not  fail  to  l)e  well  received  by  the  country 
at  the  present  time,  and  they  would  redoiuid  to  the 
advantatre  of  all  later  on. 


LETTERS 


"The  West  Must  Look  to  the  Government" 

Winnipeg,  May  2Sth,  I'.n."). 

Editor,  'I'lie  Contract  Record: 

While  1  agree  in  part  with  the  arguments  adduced  by 
Mr.  W.  A.  Mountstephen  in  the  letter  puhlished  in  your  last 
issue,  1  cannot  help  Ihinkin-  tlial  the  "  F.uild-Now"  idea  can 
provide  only  a  partial  solution  to  the  great  problem  of  the 
unemployed  in  the  western  provinces.  One  unbiassed  by 
personal  considerations  must  feel  that  the  advantage  of  cheap 
building  material  has  not  been  greatly  in  evidence  so  far. 

A  general  "Build-Now"  policy  has  little  in  its  favour  as 
a  business  proposition.  A  man  with  capital  to  place  is  not 
expected  to  be  a  philanthropist;  he  expects  a  fair  rate  of 
interest,  and  that  interest  promptly  paid,  besides  having  a 
reasonable  security  for  his  investment.  No  one  has  a  strong- 
er belief  in  the  future  of  this  country  than  I,  but  I  cannot 
see  how  an  investment  in  general  liuilding  will  pay  at  this 
time. 

Whatever  the  causes  which  led  up  to  the  present  stale 
of  affairs,  it  is  quite  plain  to  any  one  who  is  willing  to  look 
conditions  squarely  in  the  face  that  all  these  western  cities 
have  been  over-built — some  of  them  are  at  least  two  years 
ahead  of  requirements.  There  is  an  unusual  amount  of  vacant 
properly — offices,  stores,  and  dwellings — and  consequently 
the  revenues  from  building  investments  are  greatly  decreas- 
ed.   Of  course,  ours  is  a  new  country,  and  a  year  or  two 


cannot  fail  to  sec  conditions  normal  again.  But  why  advo- 
cate the  "Build-Now"  policy  when  such  a  line  of  action  can 
only  make  matters  worse?  The  only  sane  reason  for  advo- 
cating the  "Build-Now"  idea  is  the  necessity  of  providing 
work  for  the  unemployed — and  this'  is  a  matter  for  the  Gov- 
ernment, not  for  the  investor. 

What  might  be  done  to  help  present  conditions  is  to  put 
in  hand  the  many  public  works  necessary  to  the  development 
of  the  country.  Many  public  buildings  are  needed;  and  there 
is  the  construction  of  a  public  highway  from  the  Atlantic  to 
the  Pacific,  Ix'sides  many  other  works  of  a  public  nature. 
Pressure  should  be  brought  on  the  Governments  so  that  the 
authorities  might  take  the  lead  in  this  imi)ortant  matter. 

Owing  to  local  causes  and  the  absence  of  manufacturing 
industries,  the  western  provinces  cannot  take  advantage  of 
any  ol  the  activities  arising  out  of  the  war.  The  W'est,  then, 
must  look  to  the  Government. 

Yours  truly. 

JAMES  McDIAKMlD. 


A  test  of  the  efficiency  of  bituminous  carpets  for 
concrete  roads  was  one  of  the  purposes  of  the  Byberry 
and  Bensalem  Service  Test  Road  constructed  by  the 
Philadeli)hia  Department  of  Highways.  The  results 
of  about  two  years'  service  on  ten  areas  of  this  carpet- 
ed concrete  are  recorded  in  the  annual  report  of  the  de- 
])artment  for  1914.  As  summarized  by  Engineering 
and  Contracting,  the  bituminous  covering  on  five  of 
these  areas  has  practically  disappeared  ;  on  two  it  is 
in  fair  condition,  and  on  three  it  is  in  good  condition. 
No  definite  analysis  in  detail  is  practicable  from  the 
published  records ;  but  it  is  plain  that  all  carpetings 
are  not  a  success,  tior  are  all  carpetings  a  failure.  This 
is  information  of  at  least  corrective  value.  There  has 
been  observable  a  rather  strong  tendency  of  road  en- 
gineers to  group  themselves  into  two  parties,  one  see- 
ing no  value  in  bituminous  carpets  and  one  advocating 
their  use  always.  Obviously  from  the  Philadelphia 
tests  the  value  of  tarpeting  a  concrete  road  depends 
upon  the  carpet.  The  immediate  duty  of  road  builders 
tlieii  is  to  determine  as  far  as  may  be  ]jracticable  the 
kinds  of  bituminous  surfacings  that  are  most  effective 
and  the  degree  of  their  efficiency.  Until  these  facts 
are  available  it  is  hardly  logical  to  assume  a  ])artisaii 
stand  either  of  approval  or  of  disapproval. 


Hypochlorite  in  the  Milwaukee  water  su])|)Iy 
causes  trouble  frcjm  tastes  and  odors  when  applied 
in  sufficient  quantity  to  eliminate  gas-forming  bacteria 
and  when  the  temperature  falls  below  38  deg.  Fahr. 
In  his  annual  report  H.  P.  Bohmann,  Superintendent 
of  Waterworks,  states  that  in  spite  of  redticing  the  rate 
to  2.3  lb.  per  million  gallons,  trouble  occurred.  The 
average  efficiency  of  the  chemical  in  eliminating  bac- 
teria was  96.56  per  cent.  B.  coli  were  present  in  the 
raw  water  on  189  days  in  1  cu.  cm.  and  on  270  days  in 
10  cu.  cm.  In  the  treated  water  the  corresponding  fig- 
ures are  3  days  in  1  cu.  cm.  and  48  days  in  10  cu.  cm. 
The  average  number  of  bacteria  per  cubic  centimeter 
on  gelatine  in  the  treated  water  was  94,  with  a  maxi- 
mum of  2,000  and  minimum  of  0.  Corresponding  fig- 
ures for  the  raw  water  are  2,590,  14,200  and  80. 


Water  consumed  in  Milwaukee  per  capita  during 
1914  averaged  110.2  gals.,  a  reduction  of  1.3  gals,  over 
the  ])revious  year.  Because  of  the  large  number  of 
manufacturing  establishments  it  is  ])ractically  impos- 
sible, according  to  the  last  annual  report  of  the  water- 
works department,  to  expect  a  much  lower  consump- 
tion. 
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Cutting  Costs  on  Road  Work  by  the 
Use  of  Industrial  Equipment 


I\  the  Tlhnois  Hii^hway  L'.uUetiii  \nv  April,  Mr.  F. 
Tarrant,  Division  Enj^ineer  of  Lhc  lUinois  High- 
uav  Department,  describes  how  the  Department 
have  oi)erated  industrial  railway  equipment  on 
the  hi.qhway  work  of  the  State.  In  buildint;-  country 
roads  they  ha\  e  made  the  ma.ximum  possible  use  of  this 
equipment,  but  by  the  method  of  using-  they  have  kept 
down  the  cost  to  the  lowest  possible  point.  The  equip- 
ment used  in  the  construction  of  a  12.3-mile  water- 
bound  macadam  road  10  ft.  wide  consisted  of  two  20 
h.p.  locomotives,  6  miles  of  portable  track  and  sixty 
cars.  The  rails  and  ties  were  made  up  into  15-ft.  sec- 
tions, each  section  weighing  225  ll)s.,  and  capable  of 
being  handled  by  two  men.  The  switch  and  curved 
sections  were  in  15-ft.  lengths  also,  and  were  easily 
and  quickly  fitted  into  the  main  track  in  case  a  switch 
or  turnout  was  desired.  The  steel  ties  and  angle  joints 
were  all  bolted  securely. 

Two  flat  cars  were  received  for  use  in  hauling  steel, 
but  Mr.  Tarrant  found  that  better  results  could  be  ob- 
tained b}-  removing  the  beds  from  the  stone  cars  and 
hanging  sixteen  or  eighteen  sections  on  each  truck, 
coupling  them  together  by  a  6-ft.  pole.  Later,  when 
the  entire  equipment  was  moved  overland  to  another 
job,  it  was  a  common  occurrence  to  see  one  of  the  en- 
gines pushing  or  i)ulling  fifteen  of  these  trucks. 

Track  Laying 

.A.  crew  of  four  men  was  found  to  work  to  the  best 
advantage.  The  amount  of  track  this  crew  could  lay 
depended  largely  upon  natural  conditions.    After  be- 


coming thoroughly  acquainted  with  the 


work 


and 


knowing  how  to  take  advantage  of  it,  an  average  of 
2,000  ft.  could  easily  be  laid  and  lined  in  one  day.  The 
track  was  usually  laid  the  full  length  of  the  road  and 
near  the  side  of  the  prepared  su])-grade.  The  construc- 
tion of  the  road  was  started  at  the  far  end,  and,  as  the 
work  was  completed,  the  track  was  pulled  up  and  re- 
laid  on  the  next  route,  or  brought  into  the  yard  and 
stacked  in  a  pile  ready  for  shi])ment. 

In  order  to  keep  the  track  in  good  alignment  one 
man  was  required  to  go  over  it  continually  looking  iov 
low  joints  and  loose  connections.  This  is  im]Kjrtant  in 
case  there  are  any  steep  grades,  since  it  is  absolutely 
necessary  to  keep  the  track  in  first-class  shape  in  such 
places.  Care  in  this  matter  greatly  increases  the  effi- 
ciency of  the  engine.  It  was  dftcu  necessary  to  in- 
crease the  speed  of  the  engine  in  order  to  climb  the 
grade  with  the  load.  The  train  load  was  made  up  by 
placing  ten  or  twelve  loaded  cars  ahead  of  the  engine 
and  from  twelve  to  sixteen  loads  behind,  deix'ndiug  on 
the  grade.  Where  grades  were  4  per  cent,  or  over,  it 
was  necessary  for  the  train  crew  to  drop  the  rear  end  ol 
the  train,  push  the  cars  in  front  of  the  engine  to  the 
top  of  the  hill,  and  then  back  u\)  for  the  rear  end.  This 
required  but  little  extra  time  and  made  it  possible  to 
haul  30  to  40  cu.  yds.  a  trip. 

The  cars  were  1,000  lbs.  steel  dunqj,  capable  ot 
dumping  on  either  side,  and  having  a  capacity  of  J/2  yd. 
of  material,  'i^ie  dumping  of  the  stone  was  handled  by 
a  l)rakeman  and  iK'!i)er.  The  train  was  stopped  at  tlie 
proper  place  and  eight  tn  ti'ii  car-  tijipcd  i.vcr,  dumping 


the  stone  about  the  centre  of  the  prepared  sub-grade. 
After  the  stone  as  dumped,  the  empties  were  pulled 
out  and  the  track  thrown  over  on  the  earth  shoulder 
and  realigned.  By  uniform  loading  the  proper  amount 
of  stone  was  dumped  from  each  car  to  make  the  desired 
thickness  of  stone  in  the  road. 

To  increase  the  length  of  time  tliat  the  engine  might 
be  out  on  the  line  a  mule  was  used  for  yard  switching. 
The  watering  plant  consisted,  of  a  gasoline  engine  and 
an  elevated  tank  with  coal  bins  handy,  so  that  coal  and 
water  could  be  taken  at  the  same  time,  thus  minimiz- 
ing any  delay  to  the  engine.  A  small  amount  of  time 
wasted  on  each  trip  due  to  poor  organization  and 
switching  in  the  yard  with  the  engine  soon  mounts  up, 
and  in  the  course  of  a  day  one  or  more  trips  may  be 
lost  which  would  add  greatly  to  the  cost  of  hauling. 

Transfer  Equipment  Overland 

Upon  the  completion  of  hauling  stone  for  8.5  miles 
of  the  road,  the  central  loading  station  together  with 
the  entire  equipment  was  transferred  6  miles  overland 
to  a  new  station.  This  was  accomplished  in  six  days 
by  picking  up  the  track  in  the  rear  and  hauling  and 
placing  it  ahead  continuously.  In  this  manner  the  en- 
tire equipment  was  moved  quicker  and  cheaper  than' if 
it  had  all  been  picked  up  and  loaded  on  railroad  cars. 
The  movement,  including  picking  up  and  relaying 
track  to  the  new  location,  cost  $329. 

Weather  and  Soil  No  Handicap 

Weather  conditions  had  little  effect  on  the  hauling, 
as  only  two  days  in  the  entire  season  were  I'ttst,  and 
that  was  due  to  the  fact  that  j4  mile  of  the  track  was 
laid  on  low  ground  and  the  water  was  above  the  rails. 
The  soil  was  of  a  heav)'  black  muck}- nature  and  one 
in  which  hauling  by  means  of  teams  or  tractors  would 
have  Ijecn  greatly  handicapped  in  wet  weather.'  The 
only  way  in  which  it  aft'ected  the  industrial  railwa}- 
was  to  make  the  shifting  of  the  track  ,  more  difficuk 
than  in  dry  weather.  "  "  ^.y 

The  equipment  w^as  leased  for  six  months.  A  little 
less  than  five  months'  time  was  consumed  in  hauling 
25,473  cu.  yds.  of  stone  with  an  average  haul  of  3.1/ 
miles,  which  included  unloading  and  reloading  of  equip- 
ment. The  cost  of  hauling  the  stone  on  the  rental 
basis,  which  included  all  expenses  incurred  in  the  haul- 
ing as  well  as  freight  both  ways  from  Koppel,  Pa., 
was  14.8  cents  ])er  ton-mile.  The  comparative  cost  of 
team  haul  on  tliis  particular  job  was  ifefiftiated  to  be 
28  to  30  cents  per  ton-mile,  regardless  o'f  the  fact  that 
it  would  have  been  impossible  to  have  secured  a  suffi- 
cient number  of  teams  to  hav-e  completed  the  work  in 
a  year.  In  this  instance  if  the  township jiiad  owned  the 
ecpiii)ment  the  cost  per  ton-mile  would  liave  been  still 
lower.  Assuming  20  per  cbnt.  for  depreciation,  also 
the  necessary  repairs  to  put  the  equipment  in  good 
working  condition  after  use;  the  cost  would  have  been 
1 1  cents  per  ton-mile.  ' 

In  conclusion,  Mr.  I'arrant  states  that  some  of  the 
advantages  to  be  derived  from  the  use  of  industrial 
etpiipnient  are:  Low  cost  ot  hauling;  cpiickcr  hauling; 


THE  CONTkACT  RECORD 


June  2,  1'J15 


independence  of  weather  conditions;  frecdcjui  from  la-  in<(  danger  in  passing  over  country  bridges,  due  to  lij^ht 
bor  strikes;  reduction  of  number  of  men  on  the  pay  weight  of  equipment;  and  smallness  of  space  required 
roll;  no  expense  for  resurfacing  sub-grade;  minimi/.-     for  operation. 


Highway  Arch  Bridge  at  St.  John,  N.B. 


RANKIN(;  among  the  heaviest  and  shallowest 
structures  of  this  type,  the  new  highway  arch 
bridge  over  the  gorge  of  the  St.  John  River 
was  designed  to  carry  city  traffic,  including 
a  double  track  street  railway.  The  arch  spans  the  Re- 
versible Falls  between  the  railway  cantilever  and  the 
old  susjicnsion  bridge,  which  it  will  eventually  re- 
place. The  floor  of  the  new  bridge  is  of  reinforced 
concrete  with  a  creosoted  wood  block  surface,  and  with 
concrete  slabs  for  the  sidewalks.  The  latter  are  7  feet 
wide  and  are  partially  cantilevered  on  brackets  from 
the  top  chord.  Between  curbs  the  roadway  measures 
36  feet,  the  trolley  poles  for  the  electric  railway  be- 
ing placed  on  the  centre  line  while  the  lamp  posts  are 
incorporated  in  the  railings  at  either  side. 

River  traffic  being  considerable  at  slack  tides,  clear- 
ance was  demanded  as  nearly  as  possible  equal  to  that 
previously  existing,  consistent  with  good  design  and 
pleasing  appearance  ;  and  this  feature  led  to  the  adop- 


tion (jf  the  flat  parabolic  spandrel  braced  arch.  The 
distance  between  centres  of  skew  back  pins  is  565  feet, 
the  height  between  skew  back  pins  and  the  centre  pin 
in  the  bottom  chord  being  61  feet  3  inches.  The  depth 
(tf  the  trusses  is  60  feet  at  the  end  posts  and  S  feet  6 
inches  at  the  centre,  and  they  are  spaced  41  feet  apart 
centre  to  centre. 

At  each  end  of  the  arch  there  is  an  aj^jjroach  span 
of  plate  girder  construction,  equal  in  length  to  two 
panels  of  the  main  bridge,  the  total  length  between 
abutments  thus  being  654  feet.  The  steel  in  the  struc- 
ture, including  railings  and  skew  back  castings, 
amounts  to  2,181  tons. 

The  span  was  erected  as  a  cantilever  from  both 
ends,  and  upon  the  junction  being  made  at  the  centre, 
the  condition  of  a  three-hinged  arch  was  secured.  By 
the  insertion  of  the  centre  portion  of  top  chord,  accur- 
ately fitted  and  under  no  stress,  all  further  dead  load, 
such  as  flooring  and  minor  steel  work,  as  well  as  live 


West  end  anchor  bars. 
West  end  cantilevered. 


Erection  of  the  east  arm. 
West  arm  from  east  bank. 


June  2.  191") 


THE   CONTRACT  RECORD 


577 


Progress  view  of  the  construction  of  the  St.  John  arch. 


load,  was  carried  by  the  truss  as  a  two-hinged  arch. 
The  anchorage  during  erection  was  accomplished  by 
connecting  a  chain  of  eye-bar  members  to  the  upper 
chord  and  guiding  them  by  inclined  shoes  at  pin  points 
into  anchor  pits.  The  pits  were  excavated  to  a  suffi- 
cient depth  to  secure  ample  reaction  against  uplift, 
chambers  were  hollowed  out  at  the  bottom,  and  cross- 
beams and  girders  served  to  engage  the  concrete  with 
which  the  pits  were  then  filled.  By  this  means  the 
weight  and  strength  of  the  natural  rock  were  used 
as  anchorage  factors,  the  total  uplift  in  each  pit  being 
calculated  at  about  1,075  tons.  Adjustment  of  the  posi- 
tion of  the  cantilevered  truss  was  made  possible  by 
the  provision  of  a  toggle  arrangement,  consisting  simp- 
ly of  powerful  hydraulic  jacks,  reaching  against  the 
abutment",  and  capable  of  lifting  that  pin  point  in  each 
eyebar  chain  which  was  situated  some  fifty  feet  from 
the  arch  end  post.  Twn  190-t()n  jacks  for  each  truss 
were  sufficient  for  all  piu'poses,  including  the  final  ad- 
justments necessary  for  the  insertion  of  centre  pin  and 
centre  top  chord. 

The  photographs  illustrate  the  erection  progress  as 
carried  out  last  fall  and  serve  also  to  indicate  the  char- 
acter of  the  site.  The  uniqueness  of  the  situation  is 
realized  when  a  suspension,  a  cantilever  and  an  arch 
bridge  are  seen  side  by  side. 

The  new  span  was  buill  I'm-  the  I'rox  iuce  of  New 
Brunswick,  the  general  design  being  prei)ared  bv  ]\[r. 
C.  C.  Schneider,  of  Philadelphia.  The  Dominion  Bridge 


Company,  of  Montreal,  were  the  contractors  for  the 
supply  and  erection  of  steel  work,  concrete  flooring 
and  the  wood  block  pavement. 


Storage  of  Cement 

Many  dealers  who  have  made  a  success  in  the  hand- 
ling of  cement  insist  upon  laying  a  double  floor  in  their 
warehouse,  with  a  layer  of  building  paper  between. 
This  insures  beyond  all  doubt  that  no  dampness  will 
penetrate  and  be  absorbed  by  the  cement  resting  di- 
rectly upon  the;  floor.  The  same  result  is  secured  by 
laying  blocks  on  the  floor,  and  placing  boards  over 
them,  thus  providing  a  platform  slightly  raised  above 
the  storeroom  floor.  In  any  case  it  is  well  to  cover  the 
pile  of  bags  with  canvas  or  with  building  paper. 

It  goes  without  saying,  of  course,  that  any  build- 
ing in  which  cement  is  stored  should  be  weather-proof, 
and  should  have  its  floor  tight  and  not  resting  direct- 
ly on  the  ground,  and  the  floor  should  be  provided 
with  means  for  ventilation.  It  is  advisable  also  to  see 
that  the  cement  is  not  stored  in  such  a  position  that 
it  will  be  exposed  to  draughts  of  damp,  moisture-laden 
air  from  doors  or  other  openings  in  the  storage  ware- 
house. 

Cement,  properly  stored,  can  be  carried  frnin  one 
season  to  another  without  deterioration.  Long  stor- 
age, however,  tends  to  retard  its  setting,  though  not 
preventing  its  ultimate  accpiisition  vi  full  hardness 
and  strength. 
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Construction  Features  of  Power  Development 
Work  at  Eugenia  Falls,  Ont. 


R .\  I  iiKirc  than  a  year  and  a  lialf  aijd  the 

I  ly{h-()-Klectric  Power  Commission  of  (  )n- 
tario  ol)taine(l  authorit}-  to  ])rocee(l  with  tiu' 
development  of  j)()\ver  at  luigenia  l'"all.s  for 
tlie  sui)|)ly  of  the  Owen  Sound  district.  I  Mans  and  speci- 
fications were  ])repared,  and  tenders  for  the  dams,  can- 
ah  and  Hiuiu'  hnc  excavation  and  head  works  were 
taivcn  in  May,  1914.  The  contract  for  No.  1  dam  was 
awarded  to  the  Ambursen  Hydraulic  Construction 
Company,  Montreal,  and  for  No.  2  dam,  as  well  as  for 


Portion  of  cut-off  trench  in  No.  1  dam  cleaned  off  ready  for  placing  concrete. 

the  canal,  Hume  line  excavation  and  head  works,  the 
contract  was-  awarded  to  the    ll}lan(l  Construction 
Company,  Toronto. 
Toronto. 

The  luifjenia  Falls  Development  i.s  noteworthy  as 
being  the  highest  head  in  Canada  easl  of  the  Rockies 
—530  feet.  The  ultimate  capacity  will  be  about  (S,000 
h.j).,  in  four  units,  of  which  two  only  arc  being  in- 
stalled at  present. 

The  general  layout  of  the  Eugenia  halls  power  de- 
\  clopinent  is  shown  in  the  accompanying  illustrations. 
It  consists  essentially  of  a  storage  basin,  about  1,6.S0 
acres  in  area,  created  by  two  dams.  No.  1  l);ini,  lo- 
cated in  the  main  channel  of  the  stream,  is  of  rein- 
forced concrete  construction,  and  No.  2  Dam,  which 
closes  a  low  contour  in  the  side  of  the  storage  basin,  is 
pf  earth  fill  construction,  with  a  clay  puddle  core  and 


rip-rai)ped  faces.  The  canal  leading  from  the  main 
storage  basin  is  designed  to  carry  the  maximum  vol- 
ume of  water  rerpiired  for  a  peak  capacity  of  H,000  h.p. 
at  minimum  draft  level.  The  gate  hf)use  cf)nsists  of 
reinforced  concrete  wing  walls  with  mass  concrete 
inlet  ])iers  having  reinforced  concrete  curtain  walls 
between  them.  In  cruh  of  the  two  inlet  openings  is 
placed  a  66-in.  butterfly  valve  provided  with  a  com- 
bined motor-operated  and  hand-operated  mechanism. 
The  water  leaves  the  gate  house  througli  two  46-in. 


Power  house  location  and  penstock  line. 

wood  stave  pijjes,  3,350  feet  long,  ojjerating  under  a 
maximum  head  of  about  100  feet.  The  w-ood  stave 
l)ipes  are  connected  at  the  head  block  to  two  52-in. 
riveted  steel  penstocks,  1.557  feet  long,  operating  un- 
der an  average  static  head  of  530  feet.  A  cross-over 
connection  to  be  controlled  by  a  36-in.  valve  is  pro- 
\'ided  at  the  power-house  end.  The  present  installa- 
tion consists  of  one  wood  pipe  and  one  penstock,  this 
being-  sufficient  for  the  handling  of  the  preliminary  in- 
stalled capacity  of  4,000  e.h.p.  At  the  junction  of  the 
w^ood  stave  pipe  and  the  steel  ])eustock,  a  differential 
surge  tank  is  ])rovided,  and  at  the  power-house  end  of 
the  ])enstock  is  located  a  50-in.  butterfly  valve  oper- 
ated by  a  hydraulic  impulse  motor. 

In  the  power-house  substructure  is  to  be  installed  a 
cast  steel  distributor  pipe,  with  connections  for  two 
2,250  h.p.  turbines.   These  turbines  are  of  the  reaction 
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type  with  spiral  wheel-cases  and  overhung"  runners. 
They  will  operate  at  900  revolutions  a  minute,  and  are 
equipped  with  6,000-lb.  flywheels  and  automatic  by- 
pass relief  valves  direct  connected  to  the  governor. 

Both  contractors  displayed  great  energy  in  starting 
and  carrying  on  the  work,  with  the  result  that  the 
Hyland  Construction  Company  finished  all  the  work 
required  of  them  within  the  time  limit,  and  the  Am- 
hursen  Hydraulic  Construction  Company  not  only 
fulh'  met  their  contract  obligations,  but  had  so  far 


completed  the  entire  work  on  the  contract  that  they 
were  able  to  dismantle  and  partially  remove  their  con- 
struction plant  before  Christmas. 

Additional  contracts  for  this  work  were  awarded 
as  follows :  Wood  stave  pipe.  Pacific  Coast  Pipe  Com- 
pany, Vancouver,  B.C. ;  surge  tank,  Canadian  AUis- 
Chalniers  Company,  Toronto ;  steel  penstock,  Thor 
Iron  Works,  Toronto ;  turbines,  Escher  Wyss  &  Com- 
pany, Zurich,  Switzerland;  electrical  equipment.  Can-, 
adian  Westinghouse  Company. 


Irrigation  and  Po^ 

By  C.  A. 

DL  Ivl.Xti  the  winter  of  l'M2-13  the  writer  visit- 
ed a  number  of  irrigation  and  power  pro- 
jects in  the  W'est,  to  study  costs  and  deter- 
mnie  the  best  i)ractice  in  the  design  and 
construction  of  concrete  linings  for  large  canals.  The 
investigation  included  the  alignment,  grades  and  cross- 
sections  of  the  canals.  Data  were  ol)tained  partly  by 
observation  and  j)artly  from  the  engineers  associated 
with  the  work.  The  information  was  transmitted  in 
the  form  of  a  report  to  the  Pearson  Engineering  Cor- 
poration, New  York  City,  for  use  in  the  design  and 
construction  of  the  canals  of  tlie  Riegos  y  Fuerza  del 
Ebro,  S.  A.,  Barcelona,  Spain.  Scmie  of  the  points 
brouglu  out  are  given  l)y  'Die  Engineering  .Record. 

Design 

It  is  assumed  tliat  the  cajJacity  of  the  canal  to  be 
designed  is  fixed  by  outside  considerations,  either  the 
available  supply  or  the  amount  needed  for  the  pro- 
ject. On  irrigation  work  the  main  canal  is  designed 
for  a  constant  fiow  over  a  period  of  several  months 
of  the  year,  while  on  power  development  there  are 
hourly  fluctuations,  depending  directly  on  the  power 
loads,  in  this  latter  case  it  is  of  course  necessary  to 
make  the  canal  of  sufficient  capacity  to  handle  the 
"peak"  loads.  If  at  all  possible  it  is  customary  to  pro- 
vide storage  reservoirs  alx)ve,  and  sometimes  below, 
the  power  houses,  to  take  care  of  these  hourly  fluctua- 
tions, as  was  done  on  tlie  Los  Angeles  Aqueduct, 
where  the  conduit  has  a  capacity,  in  general,  of  430 
sec. -It.,  wliile  tlie  section  which  inchules  the  power 
drops  has  a  capacity  of  1,000  sec. -ft.  between  two  reser- 
voirs. 'IMie  shorter  ths  secton  can  be  made  the  bet- 
ter. 

In  designing  the  cross-section  of  the  canal,  there 
are  two  general  classes,  into  one  of  which  the  canal 
under  consideration  may  be  placed:  (a)  Where  the 
grade  is  fixed  by  the  topography  or  by  elevatons  of 
the  intake  and  outlet,  and  (I)  I  where  tlie  canal  grade 
is  not  fixed,  but  is  flependent  on  the  relation  between 
costs  of  construction  and  \  alue  oi  head. 

(A)  Where  the  Grade  is  Fixed 
Tiie  fixing  of  the  grade  determines,  within  close 
limits,  the  velocity  of  the  water  in  the  canal  and  the 
area  of  the  cross-section.  The  grade  may  be  such 
that  the  velocity  will  be  low  enough  to  permit  the 
use  of  an  unlined  canal,  l)ut  even  if  this  is  the  case, 
it  is  possible  that  lining  will  increase  the  capacity  or 
cut  down  the  excavation  and  seepage  to  an  extent 
that  will  more  than  ])ay  for  the  extra  cost,  in  gen- 
eral, the  pi-iints  to  be  (,■!  m-idered  are  as  lollows: 

(1)  General  Shape  of  the  Section. — The  trapezoid- 

•  Of  the  flrm  of  Fay.  SpofTord  &  Thorndike,  Boston. 


/ver  Canal  Design 

Farweir 

a!  section  is  by  far  the  most  generally  used,  and  any 
disadvantages  that  it  may  have  are  usually  consider- 
ed to  be  of  no  importance.  It  is  claimed  by  some  en- 
gineers that  a  small  curve  in  the  corners  is  an  im- 
provement, but  this  is  doubtful.  If  the  lining  is  not 
btiilt  in  place,  the  semi-circular  section  is  probably 
the  most  economical.  Where  there  is  any  possibility 
(jf  upward  pressure  on  the  bottom  the  curved  bottom 
is  an  improvement,  as  it  is  very  little,  if  any,  more 
expensive  than  the  flat  bottom. 

The  relation  of  the  bottom  width  to  the  depth  is 
dependent  largely  on  the  cross  slope  of  the  country 
through  which  the  location  passes,  but  there  is  a  cer- 
tain proper  hydraulic  relation  that  should  be  consider- 
ed. It  can  be  shown  by  computation  that  there  is  a 
certain  relation  between  the  bottom  width  and  the 
depth  that  gives  a  maximum  hydraulic  radius  and  a 
resulting  maximum  capacity  for  any  given  canal  grade. 

Theoretical  computations,  with  assumed  conditions  . 
closely    approximating-   those    actually  encountered, 
vvill  determine  the  most  economical  shape  of  section 
to  use. 

(2)  Location  with   Relation   to   Natural  Ground 

Surface. — In  country  where  the  cost  is  not  excessive, 
it  is  considered  good  practice  to  locate  the  canal  en- 
tirely in  "thorough  cut"  if  concrete  lining  is  to  be  used. 
It  seems  to  be  practically  impossible  so  to  compact  a 
lill  that  there  will  not  be  settlement,  with  its  resulting 
displacement  of  the  lining.  Judgment  must  of  course 
be  used  in  determining  to  what  extent  the  location 
shall  follow  the  contour,  as  it  is  impossible  to  do  away 
entirely  with  small  fills  in  rough  country. 

It  is  noticeable  that  where  canals  have  been  built 
for  some  time  and  run  into  fills  for  short  stretches 
there  is  almost  invariably  a  large  crack  at,  ov  near,  the 
l)lace  where  the  canal  passes  from  cut  to  fill  or  vice 
versa.  Attempts  are  made  to  care  for  this,  in  more 
modern  construction,  by  reinforcing  the  lining  across 
the  fill  section,  and  this  seems  to  be  good  design. 
Where  it  is  necessary  for  a  part  of  any  section  to  be 
against  other  than  natural  material,  as  ma}^  happen 
on  a  very  steep  side  hill,  it  appears  to  be  good  prac- 
tice to  lay  up  a  rubble  wall,  either  dry  or  with  mor- 
tar, as  a  backing  for  the  concrete.  Otherwise  the 
sides  may  be  reinforced  or  buttressed  at  intervals,  but 
where  labor  is  cheap  this  latter  type  of  construction 
would  prol)abl\'  be  the  more  expensive. 

Freeboard 

The  amount  of  freeboard  used  is  largely  a  matter 
of  judgment,  l)ut  this  judgment  shoud  be  based  on 
several  things,  viz.,  the  wave  action,  dependent  on  the 
velocities  of  the  water  in  tlie  canal,  and  oi  the  wind; 
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the  unknown  action  of  the  water  surface  on  sharp 
curves  and  at  changes  of  section ;  the  desirable  or  pos- 
sible "over-capacity"  of  the  canal,  and  the  damage 
that  would  result  from  an  overtopping  of  the  edge  by 
the  water.  Jt  might  be  advisable  to  build  the  lining 
only  one-half  or  one-fourth  of  the  distance  from  the 
theoretical  water  surface  to  the  top  of  the  bank,  al- 
lowing the  backfilled  bank  to  supplement  the  concrete 
freeboard  in  extreme  cases. 

In  regard  to  alignment,  there  seems  to  be  no  ob- 
jection to  curves  down  to  150  ft.  radius  or  less,  pro- 
vided the  velocity  is  not  excessive. 

It  is  doubtful,  at  least  in  the  writer's  opinion,  if 
anything  is  gained,  except  possibly  in  appearance,  by 
a  too  close  adherence  to  the  standard  section  or  lo- 
cated line.  After  the  excavation  is  made  the  lining- 
should  be  placed  on  the  side  slopes  as  they  lie.  The 
bottom,  of  course,  should  be  kept  carefully  to  grade. 
For  instance,  if  the  excavation  leaves  the  bottom  a 
foot  too  wide  in  places,  nothing  would  be  gained  by 
backfilling  to  the  standard  width.  In  the  same  way, 
if  the  alignment  is  off  a  few  feet  in  places,  no  ma- 
terial harm  is  done.  An  extremely  accurate  align- 
ment results  only  in  a  "nice  looking"  job,  at  consider- 
able extra  expense. 

(3)  Slope  and  Thickness  of  Side  Lining. —  i  his  is 
almost  entirely  dependent  on  the  nature  of  the  ma- 
terial encountered.  In  a  rock  cut  a  thin  lining  (say 
2-in.  minimum)  on  a  slope  is  good  practice;  in  a 
pervious  soil,  where  there  would  be  no  danger  of  pres- 
sure behind  the  concrete,  a  thin  lining  on  1 :1  or  l^^a  :1 
side  slopes  might  be  used.  Other  thicknesses  would 
be  used  in  other  kinds  of  ground,  and  the  question  of 
just  the  proper  thickness  is  dependent  on  local  con- 
ditions. The  slope  can  usually  be  safely  made  the 
stable  slope  of  the  material  back  of  the  concrete. 
Where  there  is  danger  of  water  pressure  or  of  the  ac- 
tion of  frost  behind  the  lining,  this  must  be  consider- 
ed, and  in  some  cases  "weepers"  may  be  put  in  at  in- 
terals  to  prevent  such  pressure,  these  "weepers"  to 
discharge  into  the  canal  or  outside,  as  thought  best. 

(4)  Expansion  Joints. — If  considered  necessary,  on 
account  of  a  very  porous  backing,  special  joints  may 
be  used ;  but,  as  a  rule,  the  cracks  between  the  differ- 
ent panels  of  the  lining,  as  built,  serve  all  purpoess. 
Expansion  of  the  concrete  when  thoroughly  satur- 
ated with  water  tends  to  close  all  these  temporary 
"contracting"  cracks  If  found  advisable,  any  cracks 
may  be  filled,  after  a  season's  operation,  with  cement 
grout  or  asphalt. 

(5)  Surface  of  the  Concrete. — Where  forms  are 
used  very  little  can  be  done  to  reduce  the  coefificient 
of  friction  after  the  removal  of  the  forms.  If  the 
forms  are  carefully  made,  and  maintained,  of  smooth 
lagging,  and  the  concrete  is  well  spaded,  a  dense, 
smooth  surface  is  obtained  that  can  hardly  be  improv- 
ed. In  order  to  fill  any  small  air  or  water  voids,  it  may 
be  well  to  "wash"  this  surface  with  a  thin  grout,  but 
even  this  is  doubtful.  The  coefficient  (n)  in  Kuttcr'> 
formula  for  such  a  surface  is  about  0.013,  and  if  clean 
metal  forms  are  used  may  be  as  low  as  0.012,  but  ui 
the  writer's  opinion  conservative  practice  would  not 
permit  of  the  use  of  a  lower  figure  in  the  computa- 
ti(  ms  for  the  design. 

Surfacing  the  Concrete  Where  Forms  Are  Not  Used 

Where  forms  are  not  used,  the  best  practice  seems 
to  be  to  go  over  the  surface  with  a  lean  mixture  of 
sand  and  cement  as  soon  as  possible  after  placing  the 
concrete.    It  is  much  better  to  do  this  within  an  hour 


or  two  than  to  allow  a  day  or  several  days  to  pass  be- 
fore the  plaster  is  put  on.  In  the  covered  sections  of 
the  Los  Angeles  Aqueduct  the  concrete  was  very  damp 
when  the  forms  were  removed,  and  remained  that 
way  for  several  days;  hence  the  plastering  could  be 
delayed  with  less  liability  of  inferior  work. 

Care  must  be  taken  in  plastering,  or  the  surface 
will  "shell  off"  in  time;  some  engineers  are  of  the 
opinion  that  it  is  almost  never  entirely  reliable.  It 
would  seem  that  the  proper  value  for  (n)  is  between 
0.011  and  0.015,  depending  on  the  care  used,  with 
0.013  for  an  average. 

Considering  the  fact  that  a  smooth  and  impervious 
concrete  lining  can  only  be  obtained  without  forms  by 
the  use  of  a  plaster  coat,  and  this  of  questionable  re- 
liability, it  seems  better  to  use  forms  where  at  all  pos- 
sible. 

(6)  Reinforcing. — It  is  probably  unnecessary  to 
use  reinforcing  where  the  lining  is  laid  on  undisturb- 
ed or  well  settled  material,  unless  such  material  is 
very  porous  and  seepage  dangerous,  and  even  in  such 
cases  it  seems  better  to  lay  the  concrete  without  rein- 
forcing in  panels  with  special,  watertight  expansion 
joints.  When  lining  is  placed  over  fills  it  is  good  prac- 
tice to  reinforce. 

(B)  Where  the  Grade  Is  Not  Fixed 

Where  the  grade  is  not  fixed  a  seventh  factor, 
the  value  of  head,  must  be  taken  into  consideration. 
Between  the  cheapest  possible  development  of  the 
project  and  the  most  expensive  there  is  a  design  that 
will  give  the  largest  return  on  the  money  invested. 
The  grade  of  the  canal  is  one  of  the  important  factors, 
and  the  relation  between  the  cost  of  construction, 
which  varies  inversely  with  the  grade  (the  steeper  the 
grade  the  less  the  cost),  and  the  value  of  head  will 
determine  the  proper  grade  to  use. 

Methods  of  Construction 

Two  methods  of  preparing  the  surface  for  concret- 
ing Iiave  been  generally  used.  In  one,  all  overbreak- 
age  is  filled  with  rubble,  this  method  being  necessarily 
confined  to  location  wholly  or  partly  in  rock.  In  the 
other  method  the  overbreakage  is  filled  w-ith  tamped 
or  puddled  earth.  The  puddling  may  be  done  in  two 
ways,  either  by  the  use  of  forms  of  the  dimensions  of 
the  outside  of  the  proposed  concrete,  or  by  the  use  of 
guides,  where  the  material  is  tamped  up  to  the  pro- 
per line.  The  use  of  forms  or  guides  is  largely  deter- 
mined by  the  proposed  use  or  absence  of  forms  for  the 
concrete,  forms  being  used  for  the  backfilling  if  forms 
are  to  be  used  for  the  concrete. 

The  sides  are  almost  invariably  concreted  first. 
Where  the  slopes  are  3^  :1  or  steeper,  forms  are  always 
used;  where  they  are  13^:1  or  flatter,  no  forms  are 
used  ;  but  on  the  1  :1  slopes,  both  methods  are  in  com- 
mon use  and  engineers  differ  as  to  which  method  gives 
the  better  results  at  the  lesser  cost.  The  difference  in 
opinion  probably  arises  from  the  different  S3-stems 
used.  It  is  the  experience  of  the  writer  and  others 
that  if  the  lagging  of  the  forms  is  carried  up  only  a  lit- 
tle ahead  of  the  concrete  no  trouble  is  found  in  plac- 
ing concrete  Ijeliind  forms  on  a  1  :1  slope,  or  even  on 
one  considerably  flatter. 

Where  forms  are  used  the  concrete  is  usually  plac- 
ed continuously  in  lengths  of  from  12  to  15  ft.,  with 
transverse  joints  between  the  panels.  As  soon  as 
possible  after  the  removal  of  the  forms  the.  surface  is 
Avashed  with  a  grout. 

Where  forms  are  not  used  the  surface  to  be  con- 
creted is  divided  by  guides  into  panels  from  12  to  16  ft. 


Jiiiif  -2.  I'.il.'i 


THE   CONTRACT  RECORD 


583 


.square,  and  alternate  panels  are  placed.  The  guides 
are  then  removed  and  the  remaining  panels  are  con- 
creted. Except  in  a  few  cases,  no  attempts  have  been 
made  to  provide  expansion  joints  other  than  the 
])lanes  of  weakness  occurring  between  panels  put  in 
at  different  times.  These  joints  have  in  some  cases 
been  grouted  and  in  others  tilled  with  hot  asphalt.  A 
"dry"  concrete  is  necessarily  used  where  there  are  no 
forms.  A  plaster  coat  is  usually  put  on  the  surface 
after  concreting,  either  immediately  or  within  a  few 
days,  care  being  taken  to  keep  the  concrete  damp  in 
the  meantime. 

The  mixer  is  ordinarily  set  on  the  bank  and  dis- 
charged into  cars  or  carts  running  on  or  above  the 
canal  bottom,  and  from  there  is  shovelled  upon  the 
slope  or  into  the  forms.  As  much  spading  as  desired 
can  be  done  back  of  forms,  but  concrete  placed  on 
slopes  without  forms  can  be  "worked"  only  a  little, 
with  a  resulting  lack  of  density. 

Costs 

The  costs  obtained  were  not  entirely  reliable,  as 
in  many  cases  no  accurate  figures  were  available  The 
minimum  figure  was  3^4  cents  per  square  foot,  for  sev- 
eral miles  of  lining  thick,  laid  under  almost  ideal 
conditions ;  the  maximum  was  25.7  cents  per  square 
foot,  for  a  short  piece  of  lining  laid  8  ins.  thick  on  the 
sloj)es  and  6  ins.  thick  in  the  bottom.  Practically  all 
costs  were  between  2^^  and  4  cents,  with  an  average 
of  a  little  more  than  3  cents  per  square  foot  per  inch 
of  thickness. 


Application  is  being  made  for  the  incorporation  of 
the  Export  Association  of  Canada,  Limited,  whose 
head  office  will  be  at  Montreal,  and  whose  capital  will 
be  $500,000.  The  object  of  the  new  concern  is  to  secure 
for  Canada  a  larger  portion  of  the  world's  trade  under 
the  changing  conditions  brought  about  by  the  war.  and 
to  develop  and  carry  on  the  export  trade  in  Canadian 
products  upon  lines  of  national  co-operation.  The  Do- 
minion Government,  large  railway  companies,  and 
manufacturing  interests  have  promised  their  assistance. 
The  Provisional  Directors  include  Mr.  G.  H.  Duggan, 
of  the  Dominion  Bridge  Company,  Limited,  Montreal ; 
Mr.  H.  L.  Frost,  of  the  Frost  Wire  Fence  Company, 
Limited,  Hamilton  ;  Mr.  R.  H.  McMaster,  of  the  Steel 
Company  of  Canada,  Limited,  Montreal;  and  Mr.  W. 
\V.  Near,  of  the  Page-Hersey  Iron,  Tube  and  Lead 
Company,  Limited,  Toronto. 


The  U.  S.  P>ureau  of  Standards  has  evolved  a  re- 
markable device  for  accurately  indicating  very  small 
deflections  of  a  steel  bar  3  ft.  long  and  Syz  ins.  in  di- 
ameter. This  bar  is  supported  at  each  end  and  a  small 
mirror  is  fixed  at  the  centre,  above  which  is  a  frame 
bearing  another  partially  silvered  mirror,  both  of 
which  reflect  the  light  of  a  sodium  burner,  the  lower 
mirror  showing  a  series  of  black  and  yellow  concentric 
rings.  The  slightest  pressure  on  the  bar — even  the 
weight  of  a  visiting  card  or  a  — causes  these  circlse 
to  expand  outward,  forming  as  it  were  a  series  f)f  rip- 
j)les  like  those  made  when  a  stone  is  dro])])ed  intn  tin- 
centre  of  a  still  pnnd.  The  i)rcssnre  of  one  linger  dii 
the  bar  causes  ilu-  innuatiiMi  >i\  Ww  ur  six  new  circles, 
showing  that  the  bar  has  l)een  l)enl  about  1/20,0(]0  in., 
as  each  new  circle  means  a  l/l(X),0(XJ-in.  movement. 


In  V^ancouver.  B.C.,  there  are  350  jitnev  buses 
operating  on  the  city  streets  and  suburban  lines.  In 
\Vinnipeg  there  are  572. 


Improved  Turntable  for  Contractors'  Dump 

Gars 

THE  mucking  tracks  at  the  Bayonne  shaft  of  the 
Newark  Bay  siphon  tunnel  for  the  Passaic 
Valley  Sewer  include  several  turntables,  on 
account  of  the  special  track  arrangement  ren- 
dered necessary  by  certain  shaft  conditions.  In  the 
ordinary  operation  of  turntables  on  industrial  tracks 
the  difficulty  and  loss  of  time  in  matching  the  tracks 
on  the  turntable  with  the  fixed  tracks  are  apt  to  cause 
frequent  derailment,  which  means  serious  delay  to  the 
whole  work.  Great  simplification  of  work  at  the  turn- 
table is  secured  on  this  job  by  a  novel  arrangement  of 
the  turntable  approach  tracks  devised  by  R.  H.  Keays, 
Engineer  for  the  contractors,  the  New  York  &  New 
Jersey  Construction  Company,  and  described  by  the 
Engineering  News. 

The  turntable  approach,  shown  in  the  drawings 


Turntable  for  dump  cars. 


with  this  article,  has  curved  diverging  track-ends  at 
the  approach,  with  a  steel-plate  apron  between  and 
around  them.  This  apron  is  a  trifle  above  the  normal 
level  of  the  wheel  flanges,  so  that  as  the  wheels  mount 
the  plate  they  ride  on  their  flanges  and  become  free 
from  top  of  rail,  running  forward  on  the  plate  to  the 
turntable.  Coming  off  the  turntable,  the  car  will  -run 
on  the  plate  into  the  flaring  opening  of  the  rail  ends, 
and  when  the  forward  wheels  come  in  contact  with 
either  rail  the  car  is  securely  guided  on  to  the  track. 

The  ])late  is  fastened  to  the  rail  by  countersunk 
bulls  through  the  rail-head,  the  web  and  base  of  rail 
l)ring  cut  away. 

\V.  Steenburgh,  shaft  superintendent  for  the  con- 
tractor, says  that  there  have  been  no  derailments  at 
turntables  and  practically  none  on  the  entire  trackage 
in  the  tunnel.  The  latter  is  credited  to  the  care  ob- 
served in  keeping  the  tracks  in  good  line  and  surface, 
which  was  thought  necessary  in  order  to  have  the  elec- 
tric storage-battery  Incduiotives  ojjerate  well. 
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Reinforced    Concrete  Construction 

Its  Advantages  and  Disadvantages:  A  Candid  Survey  of  the  Struc- 
tural Functions  and  Limitations  of  this  Modern  Building  Material 

By  Percy  J.  Waldram 


CONCRETE  is  a  material  which  has  received, 
during  the  last  few  years,  a  considerable 
amount  of  "very  skilful  and  successful  advcr- 
tisini^.  The  effect  of  this  has  been  enhanced 
by  the  intricate  nature  of  the  mathematics  and  for- 
mulae by  means  of  which  it  is  commonly  supposed  to 
be  calculated ;  and  it  is  popularly  regarded  as  a  mys- 
terious and  wonderful  material  which  is  superior  to 
the  natural  laws  of  structural  mechanics — enormously 
strong,  extremely  cheap,  and  eminently  suitable  to  al- 
most every  j)ossible  form  of  construction  from  a  fac- 
tory to  a  stationary  cabinet.  It  is,  in  fact,  far  too  fre- 
quently credited  with  the  almost  miraculous  powers 
with  which  electricity  was  popularly  invested  some 
years  ago  before  its  physical  and  economic  limitations 
became  generally  known.  In  many  ways,  electricity 
has  exceeded  the  expectations  which  were  formed  of 
it,  but  we  still  use  a  little  coal  and  oil  for  various  pur- 
poses. Reinfcjrced  concrete  has  i)ossil)ly  similar  un- 
expected triumphs  awaiting  it ;  but  steel,  wood,  brick 
and  stone  are  by  no  means  obsolete  yet.  It  would  ap- 
pear to  be  essentially  the  province  of  surveyors  to  form 
a  fair  and  business-like  estimation  of  its  general  phy- 
sical character  and  of  the  conditions  essential  to  its 
proper  production  ;  and  when  these  are  clearly  grasped, 
the  problem  resolves  itself  into  a  matter  of  ordinary 
valuation. 

The  general  physical  properties  of  the  material  are 
fairly  summed  up  in  its  title.  It  is  concrete  reinforced. 
The  steel  bones  and  tendons  which  we  supply  to  the 
concrete  flesh  enable  it  to  overcome  that  want  of  ten- 
sile strength  which  previously  restricted  its  use  to 
situations  in  which  it  could  act  in  compression  only — 
as  in  arches,  arching  floors,  walls,  footings,  etc.  But 
the  presence  of  reinforcement  does  not  make  any  very 
great  difference  to  the  nature' of  the  concrete  itself. 
The  latter  still  remains  an  active  partner  in  the  firm, 
and  the  steel  must  work  with  it  or  dissolve  partner- 
ship ;  and  unless  the  steel  reinforcement  is  made  cap- 
able of  carrying  on  the  whole  of  the  work,  with  the 
concrete  acting  merely  as  hreproofing  material,  disso- 
lution of  partnership  means  ruin. 

Hence,  even  in  beams  which  are  reinforced  in  com- 
pression, we  are  constantly  hampered  in  design  by  the 
capabilities  of  the  concrete,  which  unfortunately  are 
not  very  high;  and  in  spite  of  all  the  important  struc- 
tural advantages  resulting  from  a  monolithic  form  of 
construction  in  which  the  strength  of  each  part  of  a 
structure  enhances  that  of  its  neighbors,  reinforced 
concrete  is  necessarily  heavy  and  weak  for  its  size  as 
compared  with  steel  or  wood.  This  disadvantage  is 
partially  balanced  by  its  almost  perfect  durability, 
which  enables  us  to  utilize  a  greater  proportion  of  its 
ultimate  strength  than  is  the  case  with  more  perish- 
able materials.  But  in  all  cases  where  severe  stresses 
and  the  dead  weight  of  long  spans  are  involved,  it  is 
useless  to  expect  from  it  the  same  strength  that  we 
obtain  from  wood  or  steel  of  the  same  cost. 

There  are,  however,  situations  wdiere  it  would,  for 
other  reasons,  pay  to  use  the  weaker  material.  When 
properly  designed  and  properly  made  in  situations 

■From  a  paper  read  before  the  Surveyors'  Institute,  hondon,  Eng. 


where  it  is  suitable,  it  is  rot-proof,  vermin-j)roof,  fire- 
resisting,  almost  waterproof,  and  grows  stronger  with 
age  instead  of  decaying.  It  can  also  be  readily  molded 
to  any  given  form  ;  and  in  entire  structures,  it  is  won- 
derfully monolithic,  a  very  considerable  advantage  in 
bad  foundations.  But,  at  the  same  time,  it  is  not  a 
material  to  be  used  without  accurate  knowledge  of  its 
limitations.  It  must  be  designed  with  skill,  made  with 
more  than  customary  care,  carefully  nursed  during  its 
infancy,  and  protected  during  the  whole  of  its  life- 
time from  agencies  which  are  deleterious  to  cement, 
such  as  impermeating  oils  and  acids.  In  some  cases 
these  disadvantages  are  immaterial,  and  it  is  the  pe- 
culiar province  of  the  surveyor  to  estimate  them.  In 
all  situations  where  plain  concrete,  brickwork,  or  ma- 
sonry would  customarily  be  employed,  it  can  be  ex- 
pected to  do  the  same  work  with  far  less  bulk  of  ma- 
terial. But,  on  the  other  hand,  its  use  invariably  en- 
tails extra  expenditure  in  casing,  which  may  or  may 
not  outweigh  the  saving  of  material.  A  retaining  wall, 
for  instance,  in  reinforced  concrete,  will  do  the  same 
work  as  a  solid  brick  or  concrete  gravity  wall,  at  a 
fraction  of  the  cost;  but  in  ordinary  dwelling-house 
solid  walls,  where  there  is  not  much  thickness  which 
can  properly  be  saved,  reinforced  concrete  and  its  cas- 
ing must  be  expected  to  prove  more  expensive  than 
brick  or  stone. 

On  account  of  the  great  difference  between  the  stiff- 
ness of  steel  and  concrete,  as  well  as  between  their  re- 
spective strength,  it  is  a  matter  of  no  small  mathemati- 
cal difficulty  to  devise  formulae  which  will  tell  us  ac- 
curately how  such  an  ill-matchel  team  are  going  to 
pull  together  upon  any  given  load,  and  what  work  we 
can  safely  entrust  to  them  without  running  the  risk 
of  the  too  willing  steel  being  overworked,  or  setting 
a  pace  which  the  concrete  cannot  keep  up  with.  Even 
at  the  present  time,  after  engineering  scientists  all 
over  the  world  have  been  engaged  for  years  tipon  the 
subject,  there  are  still  jjroblems  which  no  textbooks 
meet.  Many  minds  are,  however,  at  work,  endeavor- 
ing on  the  one  hand  to  complete  and  standardize  oiu- 
knowledge,  and  on  the  other  to  simplify  the  mathe- 
matics involved. 

Reinforced  concrete  suffers,  and  suffers  badly,  from 
the  i'ncubus  of  tedious  and  intricate  calculations,  and 
it  is  pleasing  to  be  able  to  say  that  the  results  given 
by  all  formulae  can  be  plotted  to  curves.  When  these 
are  drawn  to  large  scale,  the  slightest  inaccuracy  in 
calculating  them  is  seen  in  some  irregularity  in  the 
sweep  of  the  curve.  When  they  are  used  instead  of 
the  formulae,  the  designer's  task  is  reduced  to  that  of 
selecting  values  from  a  set  of  diagrams,  in  precisely 
the  same  way  that  he  now  selects  a  joist  or  the  pro- 
perties of  a  stanchion  from  a  table  or  rolled  sections. 
In  my  own  office  we  have  almost  completely  eliminated 
the  necessity  for  using  the  long  standard  formulae, 
having  plotted  them  all  on  diagrams!  The  saving  of 
time  and  trouble  effected  by  their  use  is  enormous ; 
but  what  is  far  more  important  is  the  notable  gain  in 
accuracy.  If  a  draughtsman  has  a  long  and  intricate 
formulae  to  work  to,  the  chances  of  error  are  far 
greater  than  if  he  has  merely  to  take  a  value  from  a 
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]jl()tted  curve.  Another  important  and  unexpected  ad- 
vantage which  results  from  the  substitution  of  curves 
for  tedious  mathematics,  is  the  rapidity  with  which  the 
designer  can  grasp  the  possibilities  of  a  problem,  can 
compare  reinforced  concrete  with  other  materials,  and, 
if  it  is  found  suitable,  select  the  particular  form  in 
which  it  will  gi\  c  the  results  which  combine  efficiency 
and  econoni}-.  In  a  material  which  has  a  high  ratio 
of  dead  weight  to  strength,  it  is  frequently  possible  to 
secure  a  proper  factor  of  safety  only  by  eliminating  all 
superfluous  bulk.  The  subject  of  design  in  reinforced 
concrete  is  being  extensively  taught  in  technical  insti- 
tutions, and  it  is  to  be  hoped  that  as  the  supply  of 
skilled  designers  increases  the  disadvantage  of  ex- 
cessive mathematics  will  disappear. 

The  necessity  for  skilled  labor  in  construction  is 
often  considered  to  discount  the  use  of  reinforced  con- 
crete in  remote  country  districts,  where  it  would  never 
pay  to  send  specialist  workmen.  I  would  suggest, 
however,  that  it  is  rather  a  matter  of  the  skilful  super- 
vision of  the  structural  ability  which  is  to  be  found  in 
country  and  estate  workmen.  The  more  remote  a 
district  is  from  large  centres  of  population,  the  more 
multifarious  are  the  demands  made  upon  the  intelli- 
gence and  ability  of  the  local  workmen.  Opinions 
probably  differ  on  the  point;  but  personally  I  have 
always  found  country  workmen  remarkably  intelli- 
gent, and  can  see  no  reason  why  a  good  estate  mason 
should  not  very  quickly  be  taught  all  that  is  required 
to  make,  or  to  supervise  the  making  of,  good  rein- 
forced concrete.  If  he  is  given  good  materials  and 
clear  drawings,  all  that  is  required  is  a  somewhat  un- 
usually rigid  attention  to  comparatively  simple  rules, 
which  can  easily  be  typed  on  a  page  or  two  of  fools- 
cap, or  stated  in  his  specifications.  Any  man  who  is 
capable  of  mixing  and  making  really  good  concrete, 
who  can  read,  understand,  and  carry  out  drawings  in- 
telligently, and  who  can  be  trusted  loyally  to  adhere 
to  instructions  without  varying  them  according  to  his 
own  ideas,  possesses  all  the  necessary  capabilities ;  but 
he  cannot  be  expected  to  turn  out  good  work  in  a  ma- 
terial with  regard  to  Avhich  he  has  no  previous  know- 
ledge or  traditional  skill,  unless  his  preliminary  in- 
structions are  clear,  definite,  and  complete.  The  neces- 
sity for  skilled  labor  in  the  workman,  and  highly 
skilled  intelligence  in  the  foreman,  is  so  often  ad- 
vanced as  an  argument  against  the  execution  of  work 
otherwise  than  by  a  specialist  firm,  that  I  would  ven- 
ture to  draw  attention  to  a  few  practical  points  upon 
which  this  argument  is  largely  based.  They  are  sel- 
dom emphasized  in  textbooks,  and,  being  compara- 
tively immaterial  in  the  making  of  plain  concrete,  their 
vital  importance  in  reinforced  work  is  apt  to  be  over- 
looked. 

Materials. — The  stereotyped  clause  that  "all  ma- 
terials should  be  the  best  of  their  respective  kinds"  is 
not  one  to  be  lightly  interpreted.  They  must  be  of  the 
very  best.  If  the  sand  requires  washing,  it  is  far  bet- 
ter out  of  the  work  altogether.  Washing  often  re- 
moves those  finer  particles  which  are  essential  to  a 
strong,  dense  mixture.  The  aeration  of  cement  should 
never  be  necessary.  If  it  is  of  the  proper  quality  and 
sufficiently  ground,  it  will  have  been  properly  aerated 
by  the  manufacturer,  in  which  case  further  aeration 
will  only  tend  to  render  it  inert.  Even  if  kept  too  long 
in  sacks,  it  will  be  found  to  cake.  Cement  should  be 
slow-  or  at  least  medium-setting,  and  sin  mid  pass  the 
standard  tests.  It  should  be  recollected  that  com[)re- 
hensivc  cement  testing  can  be  carried  out  only  by  an 
experienced  specialist  in  a  properly  ecpiippctl  and  pro- 


perly constructed  laboratory.  It  is  generally  better  to 
have  the  guarantee  of  a  first-class  manufacturer,  sup- 
plemented by  crushing  tests  on  concrete  cubes,  than 
to  trust  to  testing  deliveries  on  the  site.  Unless  the 
tester  is  experienced  and  his  testing  room  is  perfect, 
he  must  expect  erratic  results  if  he  attempts  anything 
beyond  the  simple  tests  for  fineness  and  setting.  The 
aggregate  should  consist  of  large,  small,  and  medium- 
sized  particles,  the  largest  of  which  will  easily  pass  be- 
tween the  reinforcing  bars. 

Grading  and  Proportioning. — The  presence  of  small 
voids  in  ordinary  concrete  may  be  quite  harmless,  but 
in  reinforced  concrete  mixing  damp  may  enter  and  rust 
the  rods,  causing  them  to  swell  and  burst  off  the  cover. 
In  beams  there  are  high  stresses  concentrated  on  very 
small  areas  of  cross-section,  in  which  the  presence  of 
a  void  may  be  very  serious.  Voids  may  also  interfere 
with  the  adhesion  between  metal  and  reinforcement 
at  a  vital  point.  It  is  therefore  necessary  to  fix  the 
proportions  of  the  aggregate,  sand,  and  cement,  with 
some  care,  so  that  the  interstices  of  the  larger  materi- 
als may  be  exactly  filled  by  the  smaller,  and  a  thor- 
oughly dense  mixture  secured.  The  deliveries  of  ag- 
gregate should  be  tested  from  time  to  time;  and,  if 
necessary,  the  propoi^tions  should  be  varied.  The 
amount  of  smaller  material  necessary  to  fill  up  the 
voids  in  larger  aggregate,  and  the  proportion  of  voids 
in  sand  which  must  be  filled  with  cement,  can  easily 
be  obtained  by  placing  a  measured  quantity  of  the 
larger  material  in  a  water-tight  vessel,  and  filling  in 
measured  quantities  of  water  until  it  becomes  water- 
logged. For  all  practical  purposes  this  can  be  done  as 
accurately  by  an  intelligent  ganger  with  a  pail  and  a 
pint  pot  as  by  a  chemist  with  accurate  measuring  in- 
struments and  the  whole  of  the  metric  scale  at  his 
disposal.  The  shrinkage  which  takes  place  in  the  vol- 
ume of  material  when  wetted,  must  be  remembered 
when  estimating  the  volume  necessary  to  fill  the  inter- 
stices of  material  of  larger  size.  Ballast  aggregate 
should  never  be  assumed  to  possess  the  correct  amount 
of  sand.  The  latter  should  be  screened  out,  and  the 
correct  proportion  added  back. 

Steel. — There  are  on  the  market  many  types  of 
patent  reinforcement  and  varieties  of  hard-carbon 
steels.  The  advisability  of  adopting  any  of  them  in  a 
given  situation  is  a  complicated  question.  For  ordin- 
ary work,  ordinary  merchant  bars  of  standard  steel  are 
difficult  to  beat. 

Bending. — If  reinforcements  are,  as  they  should  be, 
kept  as  small  as  possible,  all  ordinary  bendings  can  be 
done  on  the  site  by  means  of  bending  irons  and  a  few 
iron  pegs  fixed  into  a  wooden  baulk.  The  only  mach- 
ine necessary  for  ordinary  work  is  an  efficient  pair  of 
shears.  Loose  scale  should  be  cleaned  oft"  w^ith  a  wire 
brush,  but  a  slight  coating  of  rust  is  not  disadvantage- 
ous. 

Casings  and  Falsework. — These  should  be  made 
out  of  stout,  well-seasoned  wood,  put  together  with  a 
view  to  solid  firmness  "while  the  concrete  is  setting, 
and  afterwards  coming  away  easily  without  jarring 
or  hammering.  Unless  concrete  is  kept  absolutely 
quiet  and  still  until  it  hardens,  the  process  of  setting 
will  be  seriously  interfered  with  or  arrested  altogether. 
For  this  reason  the  ideal  connection  for  casings  con- 
sists of  outside  bolts  and  straps  :  hut  the  next  best 
method  is  by  square-cut  nails  witli  iho  heads  left  pro- 
jecting half  an  inch,  so  that  the}-  can  casil}-  be  drawn 
by  the  leverage  of  a  claw-hammer  or  a  s])lit  crowbar. 
Screws  are  apt  to  rust  in  badly,  however  well  they 
may  be  greased.   It  generally  pays  to  plane  such  parts 
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(if  tlic  casing  as  come  into  contact  with  the  concrete, 
so  that  it  will  come  away  easily,  leaving  a  smooth- 
finished  face.  With  the  same  object  in  view  the  forms 
are  sometimes  oiled.  This  should  be  done  with  care. 
The  oil  should  be  thin  and  allowed  to  dry.  Most  fats 
and  oils  are  deleterious  to  cement,  but  are  especially 
so  when  the  concrete  is  green. 

Mixing  and  Placing  of  Concrete. — In  all  cases 
wlierc  the  concrete  will  be  heavily  stressed  in  com- 
pression, it  pays  to  use  a  rich,  strong  mixture  (say 
1  -AYz  :3),  rather  than  to  make  up  the  deficient  strength 
of  a  weaker  mixture  by  means  of  compressive  rein- 
forcement, which  must  always  be  expensive  and  un- 
economical. When  the  mixing  is  done  by  hand,  the 
sand  and  cement  should  be  thoroughly  mixed  first 
until  the  color  is  a  uniform  grey  ;  then  the  aggregate 
should  be  added  and  mixed  ;  and  finally  the  water  in 
measured  quantity,  the  whole  being  then  turned  over 
until  it  is  of  uniform  consistency.  Machine  mixing 
should  combine  a  tipping  with  a  rotary  motion,  unless 
the  rotating  drum  is  provided  with  inside  blades.  A 
very  simple  and  yet  very  efificient  mixer  is  a  large 
wooden  barrel  with  a  hopper  door  formed  in  one  end. 
The  barrel  is  filled  about  half-full  or  less  ;  the  hopper 
door  is  closed,  and  the  barrel  rolled  along  to  where 
the  concrete  is  required,  the  tapered  ends  giving  the 
necessary  combined  pitch  and  roll  to  the  contents.  Ex- 
perience will  soon  determine  how  far  the  barrel  re- 
quires to  be  rolled  before  the  contents  are  ready  for 
the  large  aggregate  and  for  the  water  to  be  added,  and 
the  measuring  stations  for  these  are  arranged  accord- 
ingly. The  forms  and  centreing  should  be  thoroughly 
drenched  (not  merely  wetted)  before  the  concrete  is 
filled  in. 

Nursing  of  Green  Concrete. — It  is  impossible  to 
over-rate  the  imixirtance  <if  keeping  the  concrete  thor- 
oughly wet  and  perfectly  still  until  setting  is  com- 
plete. It  should  be  kept  watered  and  protected  from 
drying  winds  and  sun  for  the  first  week  or  ten  days 
of  hardening,  and  it  should  be  somebody's  particular 
duty  to  see  to  this  over  week-ends  and  holidays.  All 
sawdust  from  the  making  of  forms  should  be  carefully 
preserved  for  spreading  over  floors  as  soon  as  the  sur- 
face is  hard  enough. 

Test  Cubes. — In  all  large  work,  small  test  cubes  of 
concrete  should  be  made  from  each  batch  of  concrete, 
tamped  to  the  same  atmospheric  conditions,  and  test- 
ed by  crushing.  Cubes  of  4-in.  side,  or  6-in.  cylinders, 
are  usually  specified  ;  but  it  is  not  easy  to  construct 
a  machine  which  will  crush  these.  It  is  far  better  to 
have  plenty  of  3-in.  cubes  crushed  on  the  site  by  a 
simple  lever  testing-machine  made  of  11-in.  floor 
joists,  than  to  send,  at  considerable  expense,  one  or 
two  6-in.  cubes  to  be  crushed  at  the  nearest  town 
which  possesses  a  50-ton  testing-machine.  All  the 
foregoing  precautions  are  comparatively  simple.  Usu- 
ally the  difficulty  is  to  get  workmen  to  appreciate  their 
importance.  It  is  a  good  rule  to  have  one  person  re- 
sponsible for  each  particular  matter  which  needs  look- 
ing after,  provided  with  clear  typewritten  instructions 
as  to  what  he  has  to  see  to,  and  a  definite  penalty 
awaiting  any  carelessness.  If  the  work  is  small,  pos- 
sibly one  man  can  look  after  everything,  in  addition, 
perhuii>,  to  doing  part  of  the  work  himself;  l)Ut  two 
men  should  never  share  any  one  resi)onsibility,  how- 
ever insignificant.  Sooner  or  later  both  will  overlook 
it,  and  each  blame  the  other.  We  may,  however,  con- 
clude that  if  clear,  large-scale  drawings  in  sufficient 
detail  are  supplied  to  the  foreman,  with  carefully 
drawn-u})  instructions,  there  is  no  need  to  consider  the 


necessity  for  skiilcfl  ial)or  to  be  a  matter  which  should 
weigh  unduly  against  the  use  of  the  material. 

The  chief  points  in  favor  of  reinforced  concrete  are: 

1.  Its  freedom  from  decay  and  its  improvement 
with  age. 

2.  Its  impermeability,  which  j)revcnts  insects  and 
disease  germs  from  harboring  in  it. 

3.  Its  monolithic  character. 
Its  chief  disadvantages  are: 

1.  Its  cost. 

2.  Its  weight  and  bulk  for  a  given  degree  of 
strength. 

3.  The  difficulty  of  making  alterati(Mis  in  it,  or  of 
strengthening  parts  which  prove  to  l;e  weak. 

When  and  Where  Not  to  Use  Reinforced  Concrete. 
— Upon  these  general  considerations  it  is  possible  to 
form  a  sound  opinion  as  to  whether  in  any  given  situ- 
ation its  use  would  probably  prove  advantageous  or 
the  reverse.  It  should  be  expected  to  show  advantages 
in  efficiency  or  economy,  or  both,  in  situations  where : 

(a)  Fire  risk  is  a  predominant  or  an  important  con- 
sideration. 

(b)  Repairs  and  renewals  are  expensive,  incon- 
venient, or  difficult ;  or  where  neglected  or  unperceived 
decay  is  dangerous,  as  in  sea  reclamation  works,  reser- 
voirs, storage  tanks,  etc. 

(c)  Where  a  hard,  impervious  surface,  which  can 
be  readily  cleaned,  means  money  in  the  long  run,  as 
in  the  walls,  floors,  and  fittings  of  farm  buildings,  and 
especially  of  dairies ;  in  storage  tanks,  grain  stores, 
silo,  etc. 

(d)  Where  it  can  be  substituted  for  plain  concrete, 
or  thick  masonry,  as  in  retaining  walls,  foundations, 
rain-tanks  forming  the  roofs  of  dairies,  w'ater  towers, 
and  above-ground  silos. 

(e)  Where  considerable  repetition  reduces  the  cost 
of  centreing  and  falsework,  as  in  piggeries  and  cow- 
barns,  and  their  fittings,  mangers,  troughs,  etc. 

(f)  In  large  complete  buildings  of  a  straightforward 
character,  such  as  storage  warehouses,  especially  on 
poor  foundations. 

It  would  be  handicapped  by  its  weight,  bulk,  cost, 
and  by  its  permanent  character  where : 

(a)  Long  spans  or  heavy  loads  are  involved. 

(b)  Where  steel  or  timber  can  be  used  for  the  same 
purposes  without  disadvantage. 

(c)  Where  the  work  is  small,  and  there  is  little  or 
no  repetition  to  enable  casings  to  be  re-used,  as  in 
single  cottages. 

(d)  Where  the  finished  details  of  the  work  are  not 
or  cannot  be  settled,  or  where  a  building  is  only  re- 
quired for  a  few  years.  Cutting  or  altering  a  rein- 
forced building,  or  pulling  it  down  for  re-erection  else- 
where, are  all  but  impossible. 


Recent  contracts  for  shells  placed  in  Canada  in- 
clude one  for  1,500,000  shells  awarded  to  the  Do- 
minion Steel  Corporation  at  Sydney,  N.S.,  one  for  30,- 
000  shells  awarded  to  the  Vancouver  Engineering 
Company,  Vancouver,  B.C.,  and  another  for  100,000 
shells  given  to  the  Longhead  Manufacturing  Company, 
of  Sarnia,  Out.  The  Robb  Foundry  Company,  of  Am- 
herst, N.S.,  have  installed  $30,000  worth  of  new  ma- 
chinery and  will  work  three  eight-hour  shifts  a  day. 
The  Saskatchewan  Bridge  &  Iron  \\'orks,  Moose  Jaw. 
Sask.,  who  have  an  order  for  one  million  dollars'  worth 
of  shells,  are  having  new  machinery  shipped  from  the 
east,  and  expect  to  have  it  running  twenty-four  hours 
a  day  within  a  fortnight. 
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Maisonneuve  Public  Bath 

OX  instructions  from  the  Town  Council  of  Mais- 
onneuve, Que.,  Mr.  Marius  Dufresne  prepared 
plans  for  a  public  bath  and  gymnasium,  which 
is  now  being'  erected  by  Mr.  Theo.  Lessard, 
Montreal.  The  site  is  on  Morgan  Boulevard,  and  has 
a  frontage  of  93  ft.,  and  a  depth  of  144  ft.  The  struc- 
ture will  consist  of  a  basement  and  two  floors.  The 
front  portion  of  the  exterior  is  of  Indiana  limestone 
liacked  with  plastic  brick,  while  the  side  walls  are  of 
Grecndale  Rug-  brick  (supplied  by  Webster  &  Sons, 
I^imited,  Montreal),  with  Indiana  limestone  trimmings 
around  the  windows,  the  cornices  being'  of  stone.  The 
base  is  of  Stanstead  granite,  and  the  porch  and  the 
steps  leading'  up  to  the  two  entrances  are  of  the  same 
material.  A  bronze  fountain  placed  between  four  col- 
umns of  Indiana  limestone  at  the  entrance  was  design- 
ed specially  for  the  building. 

Inside  the  entrances  on  the  main  floor  is  a  care- 
taker's office,  provided  with  two  wickets,  where  the 
bathers  secure  suits  and  towels.    From  here  run  wide 


ian  well  a  short  distance  away.  Water  from  the  well  is 
pumped  into  a  large  tank  erected  80  ft.  high,  and  flows 
into  the  bath  by  gravity.  A  power  house  adjoins  the 
bath  at  the  rear;  it  is  one  storey  in  height,  and  has 
two  entrances  from  the  street.  Communication  be- 
tween the  bath  and  the  power  house  is  provided  by  a 
door  in  the  basement  of  the  former,  this  giving  access 
to  a  stairway  leading  directly  into  the  basement  of  the 
power  house.  The  house  is  equipped  with  two  85 
horse-power  Babcock  &  Wilcox  boilers,  with  a  pump 
of  the  Weir  type.  Steam  from  the  boilers  passes 
through  three  Presto  heaters,  by  the  J.  W.  Harris 
Manufacturing  Company,  Limited,  Montreal,  the  heat- 
ed water  being  supplied  to  the  pool  and  shower  baths, 
and  for  heating  the  building.  By  means  of  a  tunnel, 
steam  is  also  supplied  to  the  adjoining  public  market, 
where  it  passes  through  two  Presto  heaters,  thus 
giving  the  necessary  hot  water. 

The  foundations  of  the  building  are  of  re- 
inforced concrete.  The  shell  is  carried  on  a  steel 
frame,  made  by  the  Dominion  Bridge  Company,  the 
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passages  and  walls  on  either  side,  separating  the  pool 
in  tiie  centre  from  rows  of  lockers  built  against  the 
outside  walls.  Each  locker  has  a  shower  bath.  En- 
trance is  gained  from  the  lockers  to  the  pool  by  cross- 
ing the  passage-way  and  passing  through  doors  in  the 
inner  wall  on  to  a  tiled  walk.  At  one  end  of  the  pool 
there  are  private  baths.  The  poo\  is  provided  with  the 
usual  springboards.  Eight  is  secured  frdui  a  skyliglit 
in  the  roof. 

The  next  floor  is  reached  by  two  stairways  nnining 
off  from  either  side  of  the  entrance  hall.  In  effect  tlie 
floor  consists  of  a  large  gallery  running  round  three 
.sides  of  the  ground  floor,  the  centre  i^ortion  being  open 
so  as  to  give  light  to  the  pi  ml  bi  lnw  .  'I'lie  gymnasium 
is  located  on  either  side  iit'  thi-  i^allcry,  the  front  ])or- 
tion  of  wliich  is  occupied  1)\  1'n'ki.r-  and  a  caretaker's 
oflicc,  the  latter  being  reached  by  a  stairway  from  the 
caretaker's  office  on  tlie  ground  floor.  A  balustrade  is 
built  out  from  the  first  floor  over  the  \uhA. 

Water  is  supplied  by  tiie  mains  ol  the  Montreal 
Water  and  Power  Company,  and  comes  from  an  artcs- 


Canadian  Seigwart  Beam  Company,  Montreal,  having 
the  contract  for  the  supply  of  their  reinforced  hollow 
beams  for  floors  and  ceiling.  The  pool  is  made  of  re- 
inforced concrete  lined  with  plastic  brick,  which  is 
faced  with  enamelled  white  brick  supplied  by  Hyde 
and  Sons,  Limited,  Montreal.  The  gymnasium  floors 
are  of  hardwood,  the  ground  floor  of  terrazzo,  and  the 
doors  at  the  entrances  are  made  of  tile. 


Although  the  Eederal  Railway  Commission  decid- 
ed to  withhold  judgment  in  a  recent  hearing  at  Pe- 
trolia,  Out.,  for  the  purpose  of  fixing  a  rate  for  the 
hauling  of  gravel  in  Western  Ontario,  it  is  generally 
believed  that  thc\'  will  fix  the  rate  at  one  cent  per 
ton-mile.  Should  this  lu'  dccidrd  cii.  many  of  the 
western  Ontario  niunicii)alities  will  commence  the  use 
of  gravel  dredged  from  the  St.  Clair  River,  which  is 
of  the  purest  quality  obtainable,  and  the  results 
should  be  reflected  in  a  considerable  improvement  in 
the  roads  of  the  western  cud  of  the  province. 


THE    CONTRACT  RFXORD 


June  2, 


Street  Gleaning  in  Calgary 

IMPROVI"'.l)  methods  in  street  ricaninj,'-  adopted 
by  the  street  cleaning  department  of  Calgary 
during  the  past  year  have  resulted  in  increased 
efficiency  in  the  work  of  the  dci)artment,  and 
1  hough  costs  of  oi)eration  have  been  reduced  some- 
uiiat,  the  streets  have  l)een  maintained  in  good  con- 
dition. The  new  cost  keeping  system  put  in  force  by 
Superintendent  T.  F.  RobI)ins  about  a  year  ago  is  pro- 
ducing excellent  results. 

The  city,  despite  its  jjopulation  of  only  about  75,- 
000,  covers  an  area,  it  is  stated,  e(|ual  to  that  of  Paris. 
It  is  divided  for  street  cleaning  purposes  into  two  dis- 
tricts, in  rli.M-c  of  each  of  which  is  a  foreman.  A 
third  foreman  looks  after  the  work  in  both  these  dis- 
tricts in  the  night-time  during  the  summer  months, 
while  during  the  winter  he  is  put  in  charge  of  the  work 
of  cleaning  the  1,200  catch  basins,  which  must  be  kept 
open  all  the  time  in  order  to  carry  away  the  water 
from  tlie  melting  snows. 

h'ach  of  the  regular  fcjremen  sub-divides  his  area 
into  beats  of  from  four  to  ten  blocks  and  to  each  of 
these  a  street  cleaner  with  a  pushcart  is  assigned. 
There  are  at  |)resent  80  such  men,  who  receive  a  wage 
of  28. cents  an  hour,  seven  hours  constituting  a  day. 
'I'he  third  foreman,  whose  gang  also  cleans  the  catch- 
basins,  emi)loys  for  this  work  six  men  who  are  paid 
on  a  monthly  basis. 

The  sweei^ers  Till  their  i)ushcarts  with  the  sweep- 
ings and  dump  them  into  waste  boxes,  which  are  con- 
veniently placed  in  alleys  centrally  located  in  each 
beat.  These,  in  turn,  are  emptied  by  wagons  and  by 
two  5-ton  motor  trucks  which  convey  the  refuse  to 
the  dump  or  the  incinerator. 

Jn  addition  to  the  sweepers  mentioned  above,  the 
department  has  four  horse  flushers,  four  rotary  brooms, 
two  electrically  driven  flushers,  and  five  horse-drawn 
sprinkiing  tanks.  It  is  especially  due  to  the  work  of 
the  motor-driven  flushers  that  the  streets  are  kept  in 
such  a  clean  condition,  and  because  of  their  economy 
the  horse-drawn  brooms  and  sprinkling  carts,  altlniiiL;'!! 
fairly  satisfactory,  will  soon  be  replaced  with  uKjtor 
e(|uipment  if  Superintendent  Robbins'  plans  are  car- 
ried out. 

'I1ie  electricall}'  dri\'en  flushers  arc  each  equip])ed 
with  a  tank  having  a  capacity  of  1,200  U.  S.  gallons. 
Kach  tank  has  a  total  length  of  160  inches  and  an  in- 
side diameter  of  51  inches  and  weighs  3,600  pounds. 
There  is  an  air  compartment  in  the  forward  end  of 
each  tank  which  is  36  inches  long,  designed  to  carry 
a  pressure  of  65  pounds.  Each  tank  is  provided  with 
air  and  water  pressure  gauges  and  a  pop  safety  valve 
in  a  by-pass  connecting  the  water  space  with  the  air 
chamber.  The  tank  is  filled  by  means  of  a  2j/^-inch 
intake  in  the  centre  of  the  rear  drumhead.  The  water 
discharge  is  controlled  through  lever  gate  valves  oper- 
ated b}^  hand  at  the  driver's  seat,  and  by  these  levers 
two  flusher  nozzles  may  be  worked  together  or  in- 
dependently. The  main  outlet  connection  is  a  4^2- 
inch  l)ipe  and  the  flushing  nozzle  connections  are  2j,2- 
inch. 

'The  two  5-ton  electric  trucks  which  are  employed 
in  hauling  the  street  sweepings  and  refuse  to  the  in- 
cinerator or  the  dump  are  each  fitted  with  large  boxes 
specially  designed  by  SnixTintendent  Robbins  for  the 
pur])ose.  liach  box  carrio  approximately  three  wagon 
loads  of  refuse.  They  may  be  dumped  by  the  driver 
from  the  seat.  In  addition  to  these,  from  10  to  15 
teams  are  constantly  employed.   When  not  needed  for 

'Py  W.  E.  Hardenburg  in  The  Municipal  Journal. 


street  cleaning  work,  these  teams  are  hired  to  tlie 
pul)lic  works  department.  This  arrangement  between 
the  city  deijartments  has  worked  out  very  satisfac- 
t(;rily  and  has  proven  economical. 

With  the  force  and  equipment  mentioned,  1,356,- 
482  yards  of  pavement — approximately  64  miles — were 
cleaned  in  1914  at  a  cost  of  less  than  $120,000.  This  is 
a  reduction  of  several  thousand  dollars  on  the  figures 
for  l'J13,  the  saving  being  effected  mostly  by  means 
of  the  modern  machinery  mentioned  and  by  the  efiti- 
ciency  methods  intrcxluced  by  Superintendent  Rob- 
l)ins,  who  was  appointed  at  the  beginning  of  1914. 

During  the  year  the  street  cleaners  gathered  and 
hauled  to  the  various  dumps  7,635  loads  of  street- 
svveppings.  Snow  removed  from  the  business  section 
of  the  city  totalled  7,407  loads,  l-'or  the  purpose  of 
lining  holes  in  the  pavements  and  sanding  walks  and 
streets  when  icy,  497  loads  of  earth,  sand  and  cracked 
stone  were  hauled,  making  a  total  of  15,539  loads  of 
material  handled  by  the  horse  teams. 

During  the  same  period,  the  four  horse  brooms 
and  the  four  flushers  swept  4,576  blocks  of  pavement 
and  flushed  2,184  of  them,  while  the  electric  machines 
washed  5,535  blocks,  making  a  total  number  (A  blocks 
cleaned  by  machinery  of  12,295. 

'The  number  of  tanks  of  water  used  during  the 
year  by  the  horse-drawn  machinery  for  sweeping  and 
flushing  was  5,417  and  8,469  were  used  for  sprinkling, 
making  a  total  of  13,886.  The  number  of  tanks  of 
water  used  by  the  electric  machines  was  18,113. 

The  electric  flushers  worked  two  shifts  each  day 
during  the  summer— nine  hours  of  day  and  eight  of 
nif^lit  work.  'Their  total  mileage  for  the  year  was 
17,759  miles,  an  average  of  38  miles  every  day  and  17 
miles  every  night.  Each  truck  used  an  average  of 
$1.30  worth  of  electric  current  during  the  17  hours. 
It  is  estimated  that  the  use  of  these  machines  saved 
the  city  $24  a  day  on  the  cost  of  watering  the  streets. 
'This  economy  was  achieved  despite  very  high  fixed 
charges  placed  against  the  machines,  which  made  the 
total  expense  during  the  season  amount  to  $8,544.94. 
which  works  out  at  the  rate  of  48  cents  a  mile.  The 
fixed  charges  included  a  depreciation  based  on  a  life 
of  seven  years  and  the  total  charge  placed  against 
tliem  amounted  to  over  $261  per  month.  It  is  under- 
stood that  these  figures  will  be  revised  for  this  year 
and  the  depreciation  charge  greatly  reduced. 

Superintendent  Robbins  estimated  that  one  of  these 
electrically  driven  machines  does  the  work  of  three 
horse  machines  Teams  are  hired  at  $4.50  a  day 
with  the  wage  of  the  drivers  included,  and  it  will  read- 
ily be  seen  that  a  large  saving  is  efl:'ected. 

'The  six  men  who  look  after  the  catch  basins,  when 
not  so  employed  are  used  for  other  work,  as  when  a 
heavy  snow  has  fallen  or  in  similar  emergencies.  Two 
teams  are  assigned  to  this  squad  in  the  winter  and  in 
the  summer  there  are  three,  two  of  the  men  working 
in  the  business  districts  during  the  night  with  the 
extra  team.  These  men  also  wash  out  the  subway  be- 
neath the  railway  lines  once  a  week  on  the  average 
during  the  summer.  Whenever  there  is  a  heavy  fall 
of  snow  all  these  teams  are  used,  if  necessary,  to  re- 
move it.  while  in  the  spring  or  during  thaws  in  win- 
ter (which  are  fairly  numerous)  two  of  the  men  are 
assigned  to  go  around  with  a  steam  boiler  and  thaw 
out  the  frozen  catch  basins.  All  of  these  men  are  on 
llic  monthly  payroll  and  receive  a  straight  wage  of 
$75  per  month. 

An  expense-saving  appliance  used  by  the  depart- 
ment is  the  gutter  plow  for  clearing  sidewalks  and 
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gutters  of  snuw.  This  dc\ice  does  the  work  of  sev- 
eral men  at  a  small  cost.  The  jjIows  cost  only  $20  and 
six  of  them  are  used  by  the  department.  With  the 
use  of  these,  the  men  heap  the  snow  in  piles  at  the 
street  corners,  whence  it  is  removed  by  bob-sleds,  the 
lowncss  of  which  greatly  facilitates  the  work  of  load- 

A  factor  in  the  savint^s  that  have  been  effected  is 
the  daily  report  which  is  made  to  the  superintendent 


by  the  three  foremen  and  all  the  drivers  of  machinery 
at  the  close  of  each  day's  work.  These  are  compiled 
into  a  daily  cost  sheet  by  the  superintendent  and  hand- 
ed to  the  city  commissioner  earl)^  next  day. 

The  total  staff  of  the  department  at  the  present 
time  includes  Superintendent  T.  F.  Robbins,  three 
foremen,  six  catch  basin  men  and  15  teamsters  on  the 
monthly  payroll,  and  80  street  cleaners  and  two  driv- 
ers of  machinery  on  the  daily  roll. 


Sand  Analysis — the  Need  for  Standardization 
of  Methods  and  Apparatus 


A T  the  Conventit)n  ot  the  American  Waterworks 
Association    held  recently  in  Cincinnati,  a 
l)aper — of  wdiich  this  article  is  an  abstract — 
containing-  much  information  to  sand  users 
outside  of  the  waterworks  field  was  read  by  Mr.  P. 
l!uri;ess. 

.\  few  reasons  for  the  necessity  of  standard  meth- 
ods are  the  increasing  demand  by  engineers  for  better 
concrete  sand  specifications,  the  fact  that  the  term 
'"effective  size"  is  not  entirely  satisfactory  as  applied 
to  rapid-filter  sand,  and  the  confusion  on  the  part  of 
the  manufacturers  of  sieves,  who  find  it  difficult  to 
satisfy  the  s])ecifications  and  requirements  of  engi- 
neers. 

The  economic  features  are  evident  in  the  case  of 
concrete  where  the  frequent  weak  and  ambiguous  spe- 
cifications tend  to  increase  the  cost  of  the  work  and 
often  to  yield  unsatisfactory  results.  From  the  filtra- 
tion standpoint  local  sands  are  often  available,  but  on 
account  of  lack  of  knowledge  on  the  part  of  the  local 
contractor,  or  on  the  part  of  the  engineers  in  charge, 
such  sands  are  seldom  used.  In  consequence  sand  is 
often  imported  from  considerable  distance  at  an  un- 
due expense. 

Much  of  the  Confusion  has  arisen  from  the  arbitrary 
terms  used  b\-  sanitary  engineers,  terms  which  have 
little  or  no  significance  to  an  ordinary  contractor  or  the 
sand  merchant  in  the  business  of  sizing  sands. 

Confusion  in  Size  Standards 

Moreover,  a  further  confusion  has  arisen  from  the 
endeavor  to  use  the  actual  sizes  of  the  sand  grains 
rather  than  the  sizes  of  the  openings  in  the  screens. 
It  was  early  recognized  and  appreciated  that  there  may 
be  considerable  variations  in  the  sieve  used  for  testing 
l)urposes  in  respect  to  the  diameters  of  the  wires  and 
the  spacings  of  the  mesh.  Consequentl}-  it  was  con- 
sidered that  the  nominal  spacings  of  the  meshes  per 
inch  were  of  no  consequence  in  determining  the  separa- 
tion of  a  sieve.  This  view  of  the  matter  required  a 
determination  of  the  relation  between  the  average  di- 
ameter of  the  openings  and  the  size  of  separation  of  a 
sieve,  or  more  pr()i)erly  the  determination  of  the  actual 
size  of  separation  of  a  sieve.  Since  few  engineers  have 
available  the  equii)ment  recpiired  to  standardize  sie\  es, 
the  results  of  analyses  have  been  reported  in  many  in- 
stances in  terms  of  ntmibers  of  meshes  or  in  wires  pc\' 
inch.  This  method  of  expressing  results  is  indefinite 
and  inaccurate,  because  wire  cloth  used  in  the  manufac- 
ture of  sieves  frequently  varies  in  the  size  of  wires  and 
number  of  meshes  per  inch. 

Within  recent  years  this  difiicuhx  has  been  ai^pre- 
ciated  by  manufacturers,  some  of  whom  have  endea.  - 


ored  to  clear  uj)  the  matter  I)}-  producing  standard  test- 
ing sieves  made  in  accordance  with  recent  standard 
specifications  and  with  certain  arbitrary  intervals  of 
spacings  between  the  individual  units.  By  such  means 
it  is  hoped  to  fix  definitely  the  diameter  of  the  open- 
ings in  testing  sieves.  Recently  the  Bureau  of  Stand- 
ards of  the  Department  of  Labor  and  Commerce  at 
W' ashington  has  adopted  standard  specifications  cover- 
ing the  manufacture  of  certain  testing  sieves ;  also, 
when  solicited,  this  department  stands  ready  to  rate 
and  standardize  testing  sieves  at  a  nominal  cost  with  a 
view  of  determining  the  actual  average  diameters  of 
the  openings. 

Change  From  Sand  Grain  to  Sieve  Opening 

The  engineering  profession  should  adopt  a  standard 
method  and  standard  apparatus  for  making  mechanical 
analyses  of  sands  and  gravels.  It  is  believed  also  that 
simplicit_y  and  accuracy  in  reporting  the  results  would 
be  obtained  by  revising  the  methods  commonly  used 
at  present  to  report  such  analyses.  Possibly  that  fea- 
ture which  would  tend  most  to  clear  up  the  situation 
would  be  to  change  the  standard  of  measurement  from 
the  size  of  the  sand  grains  to  the  size  of  opening  in  a 
sieve.  In  \iew  of  the  fact  that  the  coarser  testing 
sieves  such  as  are  required  for  sand  analyses  can  now 
be  obtained  with  Avires  of  very  nearly  uniform  sizes 
and  accurate  spacings  in  both  directions,  it  follows 
that  such  sieves  Avill,  within  reasonable  and  sufificient 
accurac}^  contain  openings  of  certain  definite  sizes. 

One  of  the  difificulties  to  be  encountered  in  such  a 
change  of  standard  would  be  to  compare  previous 
analyses  with  present  or  future  requirements  and  con- 
ditions. Some  years  ago,  at  Philadelphia,  a  great  many 
tests  were  made  to  determine  the  sizes  of  separation 
of  two  nests  of  sieves;  also,  to  determine  the  relation 
between  such  sizes  of  separation  and  the  diameters  of 
openings  in  the  screens.  The  average  ratio  of  size  of 
separation  to  size  of  opening  was  found  to  be  1.10  and 
\\  as  a  constant  within  the  limits  of  accuracy  \vhich  can 
commonly  be  secured  in  making  a  mechanical  analysis 
of  sand. 

Some  of  the  finer  sieves  examined  contained  twill- 
ed cloth  and  not  plain  woven  cloth.  The  average  ratio 
of  the  size  of  separation  of  the  twilled  cloth  to  the  aver- 
age diameter  of  the  opening  in  such  sieves  has  been 
stated  to  be  one  reason  wlw  there  is  no  constant  rela- 
tion between  the  diameter  of  opening  and  the  separa- 
tion of  a  sieve.  As  a  fatter  of  fact,  however,  no  diffi- 
culty need  be  encountered  in  obtaining  plain  wmen 
wire  cloth,  even  for  the  fine  sieves,  so  that  a  nest  of 
sieves  may  readily  be  obtained  with  a  practically  con- 
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staiit  ratio  of  sizes  of  oi)cnings  to  sizes  of  separations 
tiirouj^hout. 

In  determining  the  relation  between  the  separations 
and  openinjjs  in  the  sieves  at  Philadel|)hia,  there  were 
counted  more  than  250,000  sand  t^rains  and  the  work 
extended  over  a  period  of  two  months.  The  sieves 
were  rated  and  re-rated  until  the  curves  of  analyses 
ol)tained  by  examinations  of  the  same  sample  of  ma- 
terial by  the  two  sets  of  sieves  coincided  throughout 
their  entire  length.  Great  care  was  taken,  also,  to  se- 
cure accurate  measurements  of  the  diameters  of  the 
wires  and  of  the  number  of  meshes  per  inch  in  l)oth 
directions,  from  several  parts  of  the  area  of  the  cloth. 

How  to  Help  the  Sand  Contractor 

Attention  is  drawn  to  the  marked  difference  in  en- 
gineering specifications  and  requirements  for  the  pre- 
paration of  sands  used  for  filtration  purposes.  Fre- 
quently such  specifications  are  limited  to  an  expression 
of  the  maximum  and  minimum  ef¥ective  size  and  maxi- 
mum and  minimum  uniformity  coefificient.  These 
terms  mean  nothing  to  the  ordinary  contractor  who 
must  furnish  the  material.  It  is  obvious  that  the  whole 
question  of  obtaining  satisfactory  material  would  be 
very  much  simplified  if  the  specifications  would  read 
that  a  satisfactory  sand  would  be  one  which  contains 
not  more  or  not  less  than  certain  specified  quantities 
as  separated  by  certain  standard  sieves.  Such  standard 
sieves  would  be  available  for  the  contractor,  or  manu- 
facturer of  the  material,  as  well  as  for  the  c!iL;inecr  in 
charge  f>f  tiie  work,  vvh(_i,  under  present  circnni>taiiccs 
and  conditions,  has  the  matter  almost  entirely  in  his 
own  hands.  This  is  true  in  regard  to  specifications  for 
sand  required  not  only  for  filtering  material  but  also 
for  any  other  purpose. 

It  is  significant  that  the  difficulties  of  the  ])resent 
situation  are  ai)preciated  by  some  of  the  manufacturers 
of  screens  and  testing  sieves  who  have,  in  some  cases, 
in  their  trade  publications,  gone  into  a  discussion  of 
testing  sieves  rather  thoroughly  with  a  view  of  meeting 
the  demands  of  the  engineering  profession.  The  inter- 
vals between  the  wires  of  one  company's  sieves,  or  the 
diameters  of  the  openings  in  the  sieves,  increase  in  a 
certain  definite  ratio,  namely,  the  square  root  of  2,  or 
1.414.  This  ratio  has  certain  obvious  advantages  be- 
cause it  permits  the  selection  of  sieves  which  give  ac- 
curate ratios  of  separations  of  1.414,  2,  or  4  to  1. 

It  is  believed  that  there  would  be  a  great  advantage 
in  simplicity  of  expression  of  results  of  analysis  or  in 
the  form  of  specifications  covering  the  preparation  of 
filter  sands  if  a  statement  were  made  to  the  effect  that 
10  per  cent,  of  the  sand  passes,  or  shall  pass,  a  stand- 
ard sieve  No.  35,  or  a  standard  sieve  having  an  open- 
ing of  0.417  mm.  in  diameter,  as  compared  with  the 
usual  statement  that  a  sand  has,  or  shall  have,  an  "ef- 
fective size"  of  0.46  mm.  Moreover,  the  term  "effec- 
tive size"  has  no  significance  whatever  outside  of  its 
application  to  a  filter  sand,  and,  of  itself  alone,  the  term 
is  of  doubtful  value  as  applied  to  sands  such  as  are  fre- 
(|uentlv  used  for  rapid-sand  filters.  The  range  of  sizes 
is  I)elieved  to  be  much  more  significant. 


Bonding  Asphalt  to  Concrete 

After  making  various  unsuccessful  attempts  to  ap- 
ply asphalt  direct  to  the  interior  of  a  concrete  reser- 
voir, a  western  engineer  tried  the  expedient  of  first 
painting  the  concrete  with  hot  coal  car.  After  the  as- 
phalt had  been  ajjplied  it  is  said  to  have  adhered  so 
firmly  that  it  could  not  be  broken  away  without  bring- 
ing off  pieces  of  concrete. 


New  School  Building  at  West  Point  Grey, 
Vancouver,  B.C. 

ILLU.S'I  RATED  herewith  is  a  new  school  building 
novv  under  construction  at  West  Point  Grey, 
Vancouver,  B.C.  The  building,  which  is  to  have 
two  storeys  and  basement,  is  designed  ior  the  ac- 
commodation of  three  hundred  and  twenty  children. 
Special  attcntir)n  has  been  given  to  lighting,  heating, 
and  ventilating.  The  main  entrance  is  in  the  south 
front.  The  corridors  run  east  and  west,  and  are  well 
lighted  from  the  staircase  windows.  There  are  to  be 
eight  clas.s-rooms,  each  24  ft.  by  32  ft.,  four  being  on 
the  west  side,  with  a  central  entrance  staircase,  and 
four  on  the  east.  Cloak-rooms  are  placed  at  the  ex- 
terior ends  of  the  class-rooms,  on  tiie  north  and  south 
sides.  The  balance  of  the  building  on  the  north  side  is 
taken  up  by  an  assembly  hall.  In  the  basement  there 
are  to  be:  boiler  room,  lunch-room,  lavatories,  and  so 
on. 

The  building  is  of  fire-proof  construction,  with  re- 
inforced concrete  columns,  beams,  and  floors.  The  ex- 
terior walls  are  brick  and  stone  veneer,  backed  by  8- 
in.  yellow  tile.    All  the  partitions  are  of  yellow  tile. 


West  Point  Grey  School,  Vancouver,  B.C.,  now  nearing  completion. 

The  corridors  have  San-san  composition  tfooriiig,  while 
the  remainder  of  the  floors  are  finished  with  edge-grain 
fir.  The  exterior  is  being  built  principally  of  red  brick 
and  stone  dressings. 

The  general  contractors  are  The  B.  C.  Granitoid, 
Limited;  the  architects  are  Messrs.  Twizell  &  Twizell, 
Vancouver;  and  the  Clerk  of  Works  is  Mr.  R.  W. 
Bridge. 


ONE  cannot  help  but  smile  upon  seeing  in  a 
contemporary,  "Industrial  Canada,"  the  ad- 
vice to  spend  money  freely,  whether  one 
really  needs  the  articles  purchased  or  not, 
because  it  helps  industry  and  brings  back  prosperous 
times.  It  is  the  business  man  and  the  manufacturer 
whom  we  want  to  stir  up  in  Canada  to-day,  and  how 
many  of  this  hard-headed  species  would  purchase  ar- 
ticles merely  for  the  sake  of  helping  industry?  W^e 
had  given  "Industrial  Canada"  credit  for  more  sense 
than  to  be  fooled  by  the  will-o'-the-wisp  of  philan- 
thropy. 


Governor  Walsh,  of  Massachusetts,  has  signed  the 
bill  that  authorizes  the  construction  of  new  .State  high- 
ways to  the  extent  of  $2,500,000.  The  roads  will' be 
built  in  the  counties  of  fjerkshire.  Franklin,  Hamp- 
den, Hampshire  and  Worcester,  and  are  to  be  complet- 
ed within  the  years  1915-1918  inclusive. 
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Methods  and  Costs  of  Concrete  Pavement 

Construction 

By  M.  P.  Taylor^ 


A CONCRETE  pavement  was  built  last  ye-dv 
which  covers  practically  the  whole  south  side 
of  the  town  of  Des  Plaines,  Illinois,  and  com- 
prises 40,000  sq.  yds.  with  curb,  imderdrain- 
afj'c  system,  etc.  All  the  pavement  laid  was  on  a  20  ft. 
roadway  except  one  street  approximately  one-half  mile 
lonj4'  where  it  was  22  ft.  wide  and  another  street  in  the 
business  district  where  it  was  30  ft.  wide  for  a  distance 
of  a  few  hundred  feet. 

General  Description. — The  pavement  was  given  a  3 
in.  crown  on  the  20  and  22  ft.  roadways,  and  a  4  in. 
crown  on  the  30  ft.  The  concrete  was  laid  5  ins.  thick 
at  the  sides  of  the  roadway,  and  7  ins.  thick  at  the 
crown.     Longitudinal  expansion  joints  in.  wide 

were  placed  along"  the  curb,  and  transverse  expansion 
joints  34  in.  wide  were  placed  every  25  ft.  The  trans- 
verse joints  were  of  the  armored  type,  Baker  steel 
plates  34  thick  being'  used  for  protection.  All  the 
exi)ansion  joints  were  filled  with  tarred  felt.  Steel  wire 
fabric  weighing  4  lbs.  to  the  square  yard  was  placed  in 
the  concrete  as  reinforcement.  This  is  much  heavier 
reinforcement  than  that  generally  used  in  this  type  of 
pavement.  The  wire  fabric  came  in  50-in.  widths, 
which  were  lapped  2  ins.  in  laying. 

The  pavement  laid,  is  of  the  one  course  type  which, 
while  inferior  to  the  t\yo  course  in  some  particulars, 
has  fewer  difficulties  of  construction  than  the  later. 
The  concrete  throughout  was  mixed  in  a  1:13^:3  pro- 
portion. Washed  gravel  and  torpedo  sand  were  used 
for  the  coarse  and  fine  aggregates  respectively.  Both 
materials  were  excellent,  being-  clean  and  well  graded ; 
the  gravel  was  hard  and  durable,  and  the  sand  coarse 
and  sharp.  The  gravel  used  ranged  in  size  from  }i  in. 
to  IK'  ins.  Both  fine  and  coarse  aggregates  were  sup- 
plied from  two  separate  sources,  the  pits  being  locat- 
ed at  Algonquin,  111.,  and  at  Waukesha,  Wis. 

Under  Drainage. — The  underdrainage  was  taken 
care  of  by  4  in.  vitrified  drain  tile,  laid  IJ^  ft.  beneath 
the  base  of  the  curb.  This  pipe  was  of  the  hub  and 
spigot  variety  and  was  laid  with  open  joints  around 
which  were  placed  coarse  cinders.  The  ditch  was  then 
back-tilled  with  cinders  up  to  the  elevation  of  the  bot- 
tom of  the  curb,  forming  a  foundation  for  the  latter. 
The  drains  were  connected  to  the  sewer  system 
through  catch  basins  where  convenient  or  direct.  It 
is  thought  that  this  system  will  effectually  protect  the 
pavement  against  frost,  which  has  proven  itself  to  be 
one  of  the  worst  enemies  of  a  concrete  pavement. 

Sub-grade. — The  sub-grade  was  black  loam  and 
heavy  clay,  and  as  a  whole  seemed  to  make  a  quite  de- 
sirable base  for  the  pavement.  The  main  trouble  with 
the  sub-grade  was  its  tendency  to  retain  water,  so  that 
after  a  rain  it  was  usually  some  time  Ijefore  the  laying 
of  the  concrete  could  be  resumed.  After  the  exca\at- 
ing  was  finished,  the  sub-grade  was  brought  to  its  final 
place  by  rf)lling  with  a  three-wheel  steam  road  roller 
weighing  10  tons.  The  sub-grade  was  given  a  crown 
of  1  in.  Most  of  the  excavation,  which  totalled  16,000 
cu.  yds.,  was  done  with  wheeled  scra])ers. 

Laying  Pavement. — The  work  of  laying  the  pave- 
ment proper  was  started  September  1,  and  finished 

'From  EnifinoerInK  and  f'ontnictine.ChicftKO. 
tEnglncer  on  Con-Jtruotion,  ChicaKO, 


November  30.  Various  delays  were  incurred  in  the 
course  of  construction  due  to  bad  weather,  plant  break 
downs,  and  delays  in  receiving  material.  It  was  at- 
tempted to  eliminate  the  latter  difficulty  by  procuring 
the  aggregates  from  two  separate  sources  over  two  dif- 
ferent railroads,  but,  while  this  proved  advantageous 
for  other  reasons,  it  failed  to  some  extent  in  accom- 
plishing the  desired  end.  One  paving  gang  started 
work  September  1,  and  on  September  17  a  second  gang 
was  started ;  both  these  gangs  were  retained  until  the 
end  of  the  work,  and  when  one  was  unable  to  pave  for 
some  reason  or  other,  it  was  employed  on  some  other 
branch  of  the  work.    Two  entirely  different  styles  of 


Fig.  1  and  2— Diagrams  showing  apportionment  of  costs 
of  reinforced  concrete  pavement. 


concrete  mixers  were  employed  by  the  two  gangs,  and 
this  gives  a  chance  for  some  very  interesting  compari- 
sons in  both  method  of  construction  and  results.  Iloth 
machines  were  traction  nii.xers  of  a  type  specially  de- 
signed for  paving  work.  One  was  a  gasoline  nii.xer 
which  dci)ositcd  the  concrete  in  place  by  means  of  a 
chute,  while  the  other  was  a  steam  mixer  with  boom 
and  bucket.    The  steam  mixer  seemed  the  more  reli- 
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able  of  the  two,  as  more  or  less  trouble  was  experi- 
enced with  the  mechanism  of  the  j^asoline  mixer, 
thoiifjh  this  may  have  been  dne  to  the  imfamiliarity  of 
it  to  the  operator.  The  boom  and  bucket  method  prov- 
ed to  be  the  more  satisfactory  method  of  handlint^  the 
concrete  from  the  mixer,  for  the  following'  reasons:  (1 ) 
r.ess  movinj^-  of  the  machine  was  refjiiired  ;  (2)  the 
concrete  could  be  deposited  more  readily  in  the  exact 
s|)ot  in  which  it  was  required;  (3)  a  mixture  of  dryer 
consistency,  which  would  have  to  be  shovelled  from  a 
chute,  could  be  handled  readily.  This  last  is  an  import- 
ant point,  as  it  is  almost  always  a  difficult  matter  to 
g-et  the  contractor  to  use  as  dry  a  mixtm-e  as  desired, 
the  wet  mixture  bein,i(  more  easily  handled.  ( )n  wick- 
roadbeds  esj)ecially  the  advantage  of  the  boom  and 
bucket  is  apparent.  As  a  rule  the  gang  with  the  steam 
mixer  laid  at  least  25  per  cent,  more  pavement  in  a  day 
than  the  other  gang.  This  was  due  probably  to  the 
reasons  given  above  which  allowed  the  concrete  to  be 
handled  more  rapidly.  The  steam  mixer  was  2  cu.  ft. 
larger  than  the  other  in  drum  capacity,  but  this  had  no 
efifect,  as  Ijotli  machines  used  a  two  sack  batcli,  which 
they  both  handled  readily.  The  actual  working  time 
on  the  paving  was  55  days.  Of  this  time  two  gangs 
worked  26  days,  and  the  remainder  of  the  time  only 
one  worked.  The  average  work  accomplished  in  a  day 
was  714  sq.  yds.  The  greatest  amount  of  pavement 
laid  in  one  day  was  1,538  sq.  yds  by  both  gangs,  818 
sq.  yds.  by  one  gang,  and  720  sq.  yds.  by  the  other. 
This  is  a  very  good  day's  work,  but  not  remarkalile. 
The  average  day's  work  of  the  gang  using  the  steam 
mixer  was  557  sq.  yds.,  and  that  of  the  other  gang  was 
417  sq.  yds. 

The  materials  were  measured  by  the  conventional 
methods  employed  in  such  work  ;  the  cement  was  meas- 
ured in  sacks  and  the  aggregates  in  wheelbarrows,  the 
capacities  of  which  were  first  determined.  Quite  ac- 
curate results  were  obtained  by  these  methods,  the 
average  variation  from  standard  in  the  amount  of  ce- 
ment used  in  the  25  ft.  sections  being  about  5  per  cent. 
This  variation  was  probably  due  in  some  extent  to 
slight  unevenness  in  the  sub-grade. 

On  a  large  part  of  the  work  the  grades  were  very 
flat  and,  in  order  to  allow  the  surface  water  to  run  off 
more  freely,  additional  pitch  was  given  in  the  gutters, 
which  varied  in  depths  from  3  ins.  at  the  summits  to  7 
ins.  at  the  inlets.  This  meant  that  between  the  sum- 
mit and  the  inlet  the  amount  of  crown  of  the  pavement 
was  constantly  changing.  This  change  was  effected 
in  the  3  ft.  of  pavement  nearest  the  curb  on  both  sides 
of  the  street,  the  middle  part  remaining  unchanged. 
Where  it  was  necessary  to  do  this  the  steel  plates  for 
the  expansion  joints  were  secured  in  three  pieces,  a  14 
ft.  piece  (if  on  a  20  ft.  roadway)  fur  the  middle  and  a 
3  ft.  piece  for  each  side.  The  14  ft.  i)icce  had  the  same 
crown  as  the  middle  14  ft.  of  an  ordinary  plate,  and 
the  3  ft.  pieces  were  straight. 

In  most  concrete  paving  work  the  surface  is  given 
its  final  form  by  means  of  a  strike  board,  or  template 
reaching  from  curb  to  curb,  (^n  this  work  it  was  im- 
practicable in  many  places  to  use  a  strike  board  of  the 
ordinary  type  on  account  of  the  construction  described 
above  where  the  cross  section  of  the  pavement  was 
constantly  changing  in  shape.  Therefore  a  strike 
board  was  not  used  at  all,  and  the  concrete  was  struck 
off  with  a  lute  or  float  about  8  ft.  long.  This  imple- 
ment was  made  of  1  in.  lumber  and  was  about  4  ins. 
wide  at  one  end,  and  lYi  ins.  at  the  other.  At  the  widc 
end  it  was  provided  with  hand  grips  about  2  ft.  apart. 
Two  men  each  using  one  of  these  lutes  worked  behind 


each  machine  and  brought  tiie  concrete  to  surface.  .Al- 
though very  good  results  were  obtained  by  this  meth- 
od, it  is  not  to  be  recommended  for  the  work  as  a  gen- 
eral thing.  It  involves  too  much  of  the  personal  equa- 
tion of  the  workmen  ;  the  results  depend  entirely  upon 
the  ability  anrl  care  shown  by  the  men  who  do  the 
striking  off.  It  requires  men  skilled  in  the  work,  and 
cai)af)le  of  detecting  any  slight  unevenness  in  the  sur- 
face by  the  eye  alone ;  whereas  a  strike  board  shows  up 
the  imperfections  mechanically  and  can  be  operated  by 
lal)oring  men  of  tlie  lowest  class.  .After  the  concrete 
was  brought  to  its  final  surface  it  was  finished  by 
means  of  a  small  wooden  float.  This  produced  the  or- 
dinary "floated"  finish.  The  finishing  was  done  from  a 
bridge  in  order  not  to  disturb  the  surface. 

Curing. — 'Id  prevent  the  concrete  from  drying  out 
and  hardening  too  rapidly,  it  was  subjected  to  a  curing 
process  as  follows:  After  the  pavement  was  laid  and 
had  become  so  hard  that  the  surface  would  not  be  dam- 
aged, it  was  covered  with  a  layer  of  dirt  about  2  ins. 
in  thickness  which  was  kept  thoroughly  wet  for  a  peri- 
od of  eight  days.  This  covering  remained  on  the  pave- 
ment for  a  period  of  15  days,  during  which  time  all  traf- 
fic was  kept  off  the  pavement.  During  the  latter  part 
of  (October  and  the  first  of  November  the  weather  was 
quite  cool  (although  not  frosty)  and  the  covering  was 
dispensed  with,  although  the  pavement  was  sprinkled 
daily  for  the  period  f)f  eight  days.  A  proper  curing 
process  is  regarded  as  second  to  nothing  in  importance 
in  the  effect  it  has  of  developing  the  full  strength  of  the 
concrete. 

Unloading  material  $0.02 

Hauling  material   0.058 

Charging  mixer   0.034 

Mixing  concrete   0.025 

Placing  concrete,  reinforcement  and  joints...  0.028 

Bringing  surface  to  final  grade    0.015 

Finishing  surface   0.013 

Curing  pavement   0.015 

Superintendence   0.013 


Total  $0,221 

'Costs. — No  minutely  exact  record  of  the  cost  of  the 
work  was  kept,  but  the  data  given  in  the  following 
table  is  available  and  is  very  nearly  correct.  The  item- 
ized average  cost  of  the  labor  per  square  yard  of  pave- 
ment is  given.  This  is  for  the  pavement  proper,  the 
sub-grade  being  already  prepared. 

In  the  item  "mixing  concrete"  is  included  the  cost 
of  fuel,  oil,  etc.,  for  the  mixer.  All  the  other  items 
given  are  labor  only.  The  cost  given  for  superintend- 
ence is  for  superintendence  of  construction  alone.  Of 
course  there  are  overhead  expenses  which  should  be 
charged  to  superintendence,  but  it  is  only  attempted 
here  to  show  the  field  costs. 

The  accompanying  diagrams  have  been  worked  out 
and  show  the  costs  of  the  work  on  a  percentage  basis. 
Figure  1  shows  the  cost  of  the  pavement  proper,  and 
Fig.  2  shows  the  cost  complete,  including  excavation, 
underdrainage  and  curb.  These  take  into  consideration 
all  costs  except  overhead  office  e.xpense  and  deprecia- 
tion. 


Street  railway  passenger  traffic  in  Winnipeg  has 
decreased  to  such  an  extent  since  the  advent  of  the 
jitneys  that  the  Winnipeg  Electric  Railway  Company 
has  l)een  forced  to  adopt  economic  measures,  involving 
tlie  reduction  in  the  number  of  cars,  a  reorganization 
of  routes,  and  a  probable  reduction  in  staff. 
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The  Use  of  Road  Oils  on  City  Streets 

THOUGH  the  use  of  oil  on  the  streets  of  Iowa 
cities  is  increasing"  each  year,  and  is  now 
pretty  general  throughout  the  State,  results 
have  not  been  satisfactory  in  all  cases.  Be- 
lieving this  to  be  due  in  a  great  measure  to  improper 
application  of  the  oils  used,  Prof.  T.  R.  Agg,  of  the 
University  of  Jowa,  has  prepared  instructions  for  this 
work,  and  they  have  been  published  in  a  bulletin  of 
the  Technical  Service  Bureau  of  the  State.  In  view  of 
the  general  necessity  for  some  form  of  dust  prevention 
the  instructions  prepared  by  Prof.  Agg  have  a  definite 
value  and  they  are  reprinted  below. 

Kind  of  Oil  to  Use 

The  oils  commonly  offered  for  street  work  are  obtained 
from  petroleum,  but  oils  from  some  other  sources  are  avail- 
able at  somewhat  higher  prices  than  are  paid  for  petroleum 
products.  The  petroleum  oils  are  supposed  to  contain  "as- 
phalt," but  whether  any  particular  sample  does  or  does  not 
depends  upon  the  source  of  the  oil  and  what  is  meant  by  the 
term  "asphalt."  As  a  matter  of  fact,  few  of  the  road  oils  do 
contain  "asphalt"  if  we  use  the  term  in  the  strict  sense,  but 
it  is  not  important  what  we  call  the  black  sticky  portion  of 
a  road  oil.  If  the  oil  contains  good  "body"  and  possesses 
some  stickiness,  while  being  fluid  enough  to  penetrate  the 
road  slightly,  it  will  serve  to  lay  the  dust.  For  ordinary  con- 
ditions the  oils  containing  from  40  per  cent,  to  50  per  cent, 
of  so-called  "asphalt"  are  best.  In  general,  the  oils  are  fluid 
and  greasy  and  have  little  binding  value,  so  that  they  cannot 
be  expected  to  give  a  dense,  closely  knit  surface.  Some  of 
the  oils,  however,  do  contain  a  sticky  constituent  which  has 
a  binding  value  and  probably  adds  to  the  stability  of  the 
rtiads. 

If  the  street  lie  very  sandy  or  is  of  gravel  or  crushed 
stone  macadam,  there  can  be  no  question  as  to  the  advis- 
ability of  using  an  oil  that  is  sticky  and  free  from  tiie  greasy 
characteristics  of  the  ordinary  petroleum  oil;  nevertheless, 
fair  results  can  be  obtained  with  many  of  the  petroleum  oils 
if  they  are  handled  properly. 

Preparation  of  the  Street 

If  a  street  is  to  be  oiled  for  the  first  time,  preparations 
should  be  started  some  weeks  before  the  oil  is  actually  ap- 
plied. 

The  eflfect  of  the  oiling  is  to  render  the  earth  partially 
impervious  to  moisture,  and  if  the  surface  of  the  road  be  un- 
even when  treated  or  becomes  uneven  afterward  the  depres- 
sions will  become  basins  for  holding-  water.  Traffic  will 
gradually  work  the  scjil  and  the  water  tlius  retained  into 
mud,  to  the  serious  detriment  o\  tiie  street.  If  tlie  street  he 
smooth  and  well  crowned,  the  water  will  run  to  the  gutters 
so  quickly  that  only  in  long  continued  wet  weather  will  the 
street  be  softened  to  any  great  e.xtent,  and  therefore  traffic 
will  not  make  any  considerable  anuiunt  of  nuul  mi  tlie  sur- 
face. 

The  principal  object  in  oilini^  a  street  is  to  prevent  dust; 
therefore  there  should  be  no  dust  on  the  street  when  the  oil 
is  applied.  If  dust  has  formed,  it  must  be  removed,  which 
costs  something.  It  would  be  better  to  treat  the  surface  be- 
fore the  dust  has  formed,  if  possible. 

l"or  the  best  results  the  street  oiling  should  l)e  planned 
ahead  and  the  preparation  of  the  street  carried  out  in  the 
early  summer  so  that  the  oiling^  can  be  done  before  a  layer 
of  dust  forms  on  the  street. 

Grading 

Good  results  with  f)il  cannut  be  expected  on  a  fiat  and 
poorly  drained  street.  Earl\  in  the  summer  the  street  should 
be  carefully  rounded  up  with  ;in  even  slope  from  the  middle 


of  the  gutter.  The  gutter  or  ditch  should  be  deep  enough  to 
readily  carry  the  water  and  to  permit  a  slope  of  about  an 
inch  to  the  foot  from  the  middle  of  the  street  to  the  gutter. 
Generally,  the  bottom  of  the  gutter  should  be  about  eighteen 
inches  below  the  middle  of  the  street  where  the  width  of  the 
street  is  not  over  ;!5  feet  between  gutters.  This  is  about 
right  on  a  residence  street.  On  a  business  street  having  a 
width  of  50  feet,  the  bottom  of  the  gutter  should  be  at  least 
two  feet  below  the  middle  of  the  street. 

After  the  street  has  been  shaped  with  a  grader,  it  will 
undergo  a  period  of  settling,  during  which  some  depressions 
and  uneven  places  will  appear.  These  should  be  filled  with 
earth  and  the  entire  roadway  be  kept  dragged  until  it  finally 
becomes  hard  and  smooth  and  free  from  depressions. 

It  is  very  important  to  secure  a  firm,  smooth  surface  for 
the  oil,  and  the  small  expense  incurred  will  be  more  than 
made  up  hy  the  increased  effectiveness  of  the  oil  treatment. 

When  the  street  has  been  brought  to  this  stage  it  is 
ready  for  oiling.  Usually  the  best  time  is  during  the  latter 
part  of  May  and  during  June.  If  the  oiling  is  delayed  until 
a  layer  of  dust  has  formed  on  the  street,  it  is  best  to  scrape 
off  most  of  it  before  oiling. 

The  decision  to  oil  a  street  may  sometimes  be  readied 
after  the  summer  is  well  along  and  the  streets  have  become 
hard  and  dry.  In  that  event,  it  is  nut  advisable  to  do  any  ex- 
tensive earth  work,  because  at  this  time  of  year  newly  placed 
earth  will  not  compact  readily,  and  if  oiled  before  well  pack- 
ed the  results  are  unsatisfactory'.  Such  a  condition  is  not 
ideal  and  only  poor  results  can  be  expected. 

Applying  Oil 

After  the  street  has  been  prepared  as  described,  the  oil 
should  be  applied,  the  quantity  being  one-third  gallon  to  one- 
half  gallon  per  square  yard  of  surface.  If  the  street  has 
never  jjeen  oiled  before,  or  if  more  than  a  season  has  elapsed 
since  a  previous  oiling,  the  quantity  used  should  be  about 
one-half  gallon  per  square  yard,  but  if  the  street  is  being  oil- 
ed regularly  each  season,  about  one-third  gallon  per  sc|uare 
yard  is  sufficient  after  the  first  year.  When  the  oil  is  being  ap- 
plied on  a  busy  street  in  the  business  district  it  is  neces- 
sary to  oil  every  year,  using  about  one-half  gallon  per  square 
yard  of  surface  for  each  oiling.  In  many  towns  the  business 
streets  are  oiled  twice  a  year. 

An  ordinary  street  sprinkler  may  be  used  for  distribut- 
ing the  oil,  and  after  a  few  trials  the  operator  can  get  his 
spray  adjusted  so  as  to  deliver  about  the  proper  amount  of 
oil  and  spread  it  evenly.  Care  must  be  taken  to  secure  a  nice 
even  distribution  of  the  oil  and  to  avoid  forming  pools  or 
covering  sidewalks  and  crossings.  Many  of  the  disagreeable 
features  of  street  oiling  can  be  avoided  if  care  be  taken  to 
keep  sidewalks  and  crossings  clean.  Tiie  crossings  may  be 
covered  with  dust  or  sand  before  the  oil  is  spread  so  as  to 
keep  them  clean,  .\fter  the  street  has  been  under  traffic  the 
crossings  may  be  cleaned  and  from  that  lime  no  trouble  will 
be  experienced. 

if  a  street  sprinkler  be  not  availabk-  for  delivering  the 
oil,  a  thresher  or  any  similar  tank  can  be  used  by  attaching  a 
pipe  at  the  back  for  distributing  the  oil.  The  best  pipe  dis- 
tributor consists  of  an  8-foot  length  of  two-inch  pipe  made 
up  with  a  tee  at  the  middle  and  caps  at  the  end.  Along  this 
pipe,  tec  included,  should  be  drilled  two  rows  of  one-eighth 
inch  holes  one  inch  centre  to  centre  in  the  rows.  This  pipe 
is  connected  at  the  rear  of  the  tank  sd  thai  il  will  hang  about 
one  foot  from  the  ground,  and  parallel  to  il,  tiie  connection 
to  the  tank  being  made  with  two-inch  pipe  in  which  there  is 
an  ordinary  blow-off  cock  or  gate  valve.  A  little  better  dis- 
triliution  will  be  secured  if  a  "spatter"  board  is  suspended 
just  under  the  spray  pipe  so  that  the  oil  will  strike  the  board 
and  will  break  up  into  spray  before   striking   the  ground. 
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This  will  make  it  possible  to  cover  the  surface  fairly  uni- 
formly instead  of  in  streaks  as  will  be  the  case  if  no  board 
is  used. 

After  the  oil  has  been  spread  it  should  stand  without 
being  covered  for  about  a  day.  Then  it  should  be  covered 
with  just  enough  sand  to  keep  the  oil  from  picking  up.  Em- 
phasis is  placed  on  the  importance  of  using  sand  for  this 
purpose  rather  than  dust  from  the  old  road  surface.  The 
amount  of  sand  needed  is  only  two  or  three  loads  per  l)h)ck, 
and  at  any  reasonable  price  the  benefits  derived  from  tin- 
use  of  sand  justify  its  use,  wherever  it  can  be  secured. 

After  the  road  has  been  put  in  service,  it  may  be  api)ar- 
ent  that  more  sand  is  needed  in  spots,  and  such  places  should 
be  covered  lightly,  the  covering  being  repeated  two  or  three 
times  if  necessary.  Use  just  enough  sand  to  keep  traffic  from 
picking  up  patches  of  the  surface. 

W  hen  a  residence  street  is  oiled  the  second  time,  the 
nictliod  to  be  followed  is  exactly  the  same  as  is  followed  the 
first  time,  except  that  the  quantity  of  oil  used  may  be  reduced 
to  about  one-third  gallon  per  square  yard  of  surface.  It  i's 
advisal)k'  to  repeat  the  oiling  the  second  year  in  any  case, 
though  it  may  be  omitted  the  third  year  and  resumed  the 
fourth  year.  Better  results  would  be  obtained  if  the  work 
were  done  every  year. 

Results  to  Be  Expected 

Surface  oiling  linally  results  in  a  street  covered  with  a 
layer  of  granular  soil  which  is  oil  saturated  and  consequently 
does  not  blow  about  readily.  The  suppression  of  dust  is  the 
principal  benefit  to  be  expected.  Beneath  the  thin  layer  of 
loose  oil-soaked  soil  the  firmer  portion  of  the  street  is  satur- 
ated with  oil  for  a  depth  that  varies  from  one  inch  to  per- 
haps six  inches. 

Water  penetrates  this  layer  rather  slowly.  If  the  street 
has  plenty  of  cross  slope  so  that  water  does  not  stand  on 
the  surface,  only  a  small  amount  of  mud  will  form  under  light 
pr  moderate  traffic.  A  street  that  is  oiled  systematically 
for  a  series  of  years  gradually  acquires  an  oil-soaked  crust 
which  becomes  more  and  more  impervious  as  the  oiling  is 
repeated.  An  oiled  street  never  gets  to  the  place  where  it 
will  not  be  muddy  in  seasons  of  heavy  rainfall,  nor  will  the 
surface  be  stable  in  ordinary  wet  weather  if  the  road  car- 
ries heavy  traffic. 

Unloading  the  Oil  From  Tank  Cars 

The  oils  used  for  dust  suppression  can  be  purchased  so 
much  more  cheaply  in  tank  car  lots  than  in  barrels  that  it  is 
always  advisable  to  purchase  in  such  lots.  If  the  town  be  so 
fortunate  as  to  have  a  siding  or  embankment  8  or  10  feet 
high,  the  car  can  be  placed  thereon  and  the  oil  allowed  to 
run  into  the  sprinkler  wagon  from  the  tap  in  the  bottom  ot 
the  tank  car. 

LJsually  such  a  siding  is  not  available  and  in  tliat  case 
the  oil  must  l)e  pumped  from  car  to  wagon.  For  this  purpose 
the  ordinary  tank  pump  used  with  traction  engine  tanks  is  as 
good  as  anything.  It  should  be  placed  on  top  of  the  tank 
car  with  all  connections  made  of  pipe,  as  hose  does  not  last 
long  in  oil.  If  a  small  steam  or  gas  engine  driven  pump  i)e 
available  it  will  of  course  be  faster  than  a  hand  pump,  l)ut  it 
is  not  worth  wliile  to  purchase  one  for  a  small  amount  of 
work. 

Cost  of  Surface  Oiling 

The  cost  of  preparing  a  street  for  the  oil  treatment  may 
vary  from  .25  cents  to  $1  per  lot  60  feet  wide,  but  it  is  hardly 
proper  to  charge  extensive  earth  work  against  the  oiling. 
The  street  ought  to  be  kept  well  sliaped  u]i  regardless  of 
whether  it  be  oiled  <)r  not. 

Sonie  cleaning  is  almost  always  necessary  prior  to  the 
oiling,  which  costs  from  :iO  cents  to  50  cents  for  each  60- 
foot  lot  where  the  street  is  oiled  about  25  feet  wide.  The  oil 
can  be  unloaded,  hauled  and  distributed  for  about  $2  per  lot 


including  the  cost  of  coverfng  r/il  with  sand.  The  cost  of  the 
oil  will  be  about  $1  per  lot,  and  the  cost  of  sand  about  2;, 
cents  per  lot.    The  total  cost  for  each  60-foot  lot  on  each 


side  of  the  street  is  as  follows: 

Cleaning  the  street    $  .40 

Applying  oil  and  covering  with  sand    2.00 

Cost  of  oil   ]  .00 

Cost  of  sand   .25 


Total   $3.65 


These  prices  are  about  an  average  and  will  serve  as  a 
guide  in  estimating  the  cost  of  work  of  this  class.  Oiling  is 
often  done  considerably  cheaper  and  in  other  instances  has 
cost  more.  It  is  assumed  that  the  application  will  consist  of 
about  one-half  gallon  per  square  yard  of  surface  and  that 
the  oil  will  cost  4  cents  per  gallon. 

Oiling  Macadam  Roads 

When  oil  is  used  to  prevent  dust  on  a  new  broken  stone 
or  gravel  macadam  road  it  should  be  applied  after  the  road 
has  been  well  seasoned,  but  before  traffic  has  brushed  off  the 
fine  material  from  the  surface.  Usually  a  road  will  reach  the 
proper  condition  within  a  year  after  it  is  built,  but  the  time 
varies  greatly.  If  allowed  to  go  too  long,  the  surface  will  be 
a  little  rough  after  oiling.  If  oiled  too  soon,  a  putty-like  mat 
will  form  which  will  scab  off  the  surface  under  traffic. 

If  an  old  macadam  road  is  to  be  oiled  it  should  be  re- 
l)aired  and  thus  brought  to  a  smooth  even  surface.  It  should 
then  be  placed  under  traffic  just  long  enough  to  get  a  good 
texture  to  the  surface  before  the  oil  is  applied. 

A  macadam  road  is  in  the  proper  condition  to  oil  when 
it  has  a  true  cross  section  and  a  uniform  surface  whose  tex- 
ture is  close  and  compact  but  upon  which  there  is  very  little 
loose  binder,  be  it  either  sandy  loam  or  stone  screenings.  If 
the  surface  be  porous,  the  oil  will  penetrate  too  deeply  and 
will  interfere  with  the  bond  of  the  surface.  If  the  surface  he 
covered  with  fine  material,  the  oil  will  mix  with  it  and  form 
a  mat  covering  which  is  not  durable. 

It  should  be  noted  that  the  general  statements  made 
above  apply  only  in  those  cases  where  a  light  petroleum  oil 
is  used  for  dust  laying  and  not  to  the  construction  of  macad- 
am l)y  the  penetration  method. 


Tests  were  recently  made  at  Columbia  University. 
New  York  City,  to  determine  the  relative  strength  of 
concrete  made  with  slag  and  with  trap-rock  as  aggre- 
gate. The  trap-rock  was  graded  into  }i,  Y^,  and 
sizes  and  smaller ;  and  the  sand  was  "Cow  Bay,"  a 
typical  product  from  Long  Island.  The  mixture  was 
a  1  :2  :4,  and  the  test  pieces  were  cured  28  days.  The 
slag  concrete,  though  the  lighter  in  weight  (140.6  lbs. 
per  cu.  ft.,  as  compared  with  154.5  lbs.  for  the  trap- 
rock  concrete),  proved  to  be  considerably  the  stronger 
of  the  two.  Its  compressive  strength  per  sq.  in.  was 
2,465.5  lbs.,  while  that  of  the  heavier  trap-rock  test 
was  only  1,975.5  lbs. 


Plans  now  coinpleted  by  the  Ontario  Government 
for  extensive  road  construction  in  northern  Ontario 
conteiuplate  the  expenditure  this  season  of  $615,000  up- 
on the  work.  The  sum  of  $90,000  will  be  devoted  to 
a  highway  along  the  route  of  the  Temiskaming  & 
Northern  Ontario  Railway,  and  $75,000  to  a  road  along 
the  Transcontinental  Railway.  A  trunk  road  will  be 
constructed  from  Sturgeon  Falls  to  Sudbury.  Appor- 
tionments for  road-building  are  also  made  to  various 
districts  as  follows:  Rainv  River,  $35,000:  Kenora, 
$25,000;  Port  Arthur.  $40,000:  Fort  William.  $50,000: 
Sault  Ste.  Marie,  $50,000:  Sudburv,  $40,000:  North 
Bay,  $50,000:  Nipissing.  $35,000:  Hailevbury  and 
South  Lorrain.  $55,000;  other  roads.  $102,000. 
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Mr.  E.  S.  Mathicson,  Amherst,  N.S.,  has  been  appointed 
Town  iMi^inetT  of  Trenton,  N.S. 

Mr.  E.  J.  Holland,  City  Engineer  of  Giielph,  Ont.,  has 
l)een  appointed  Building  Inspector,  in  succession  to  Mr. 
Lambert. 

Mr.  J.  H.  Kennedy,  who  has  been  in  the  service  of  the 
\'ancouver,  Victoria  and  Eastern  Railway  for  fourteen  years, 
part  of  the  time  as  Assistant  Chief  Engineer,  is  retiring. 

Mr.  L.  C.  Ord,  Works  Manager  of  the  C.  P.  R.  Angus 
Sliops,  was  elected  President  of  the  Canadian  Railway  Club 
at  the  recent  annual  meeting  of  that  body  held  in  Montreal. 

Mr.  George  E.  Templeman  has  been  appointed  Super- 
intenden!  of  Construction  and  Maintenance  of  the  Montreal 
Electrical  ("ommissinn.  in  succession  to  Mr.  D.  B.  Mclntyrc, 
resigned. 

A  private  cablegram  from  Mr.  R.  D.  Brown,  former 
City  Engineer  of  St.  Catharines,  confirms  an  unofficial  report 
that  Private  Walter  B.  Scott,  Assistant  City  Engineer  of  that 
city,  has  been  killed. 

With  the  death  of  Mr.  A.  A.  Cruickshank,  the  Govern- 
ment of  British  Columbia  have  lost  a  competent  official. 
Formerly  a  contractor,  Mr.  Cruickshank  was  appointed  Road 
Superintendent  for  the  Chilliwack  District  m  1909,  in  which 
capacity  he  held  the  reputation  of  being  the  best  road  builder 
in  the  province. 

A  cable  from  London,  Eng.,  announces  the  death  at 
the  front  of  Lieut.  C.  A.  R.  Tennant,  of  Montreal.  He  was 
connected  with  the  firm  of  C.  Tennant,  Sons  &  Company, 
Montreal,  Limited,  a  branch  of  the  well-known  British  firm 
of  iron  and  steel,  wire  rope  and  chain,  cast  iron  pipe  and 
chemical  merchants. 

Mr.  W.  T.  Donnelly,  of  New  York,  Consulting  Engineer 
for  the  Grand  Trunk  Pacific  Railway,  recently  inspected  the 
big  G.  T.  P.  drydock  at  Prince  Rupert,  B.C.  He  expects  that 
this  floating  dock,  which  is  estimated  to  cost  $2,500,000,  will 
be  completed  in  a  few  weeks.  The  dock,  which  has  a  capa- 
city of  20,000  tons,  is  604  feet  long  and  130  feet  wide. 

Mr.  W.  J.  Francis,  C.E.,  of  Montreal,  is  advising  the  city 
officials  of  Peterborough  with  regard  to  the  city's  new  sewer- 
age project.  This  work,  which  involves  an  outlay  of  a 
quarter  of  a  million  dollars,  will  include  a  pumping  station 
to  pump  the  sewage  across  the  river  to  the  disposal  plant,  and 
Mr.  Francis  has  been  called  in  to  decide  the  best  location 
for  the  pumping  station. 

Mr.  James  Barr,  a  member  of  the  staft  of  the  Toronto 
Civic  Works  Department,  was  among  those  who  went  down 
on  the  Lusitania.  The  late  Mr.  Barr,  who  was  l^orn  in  1885, 
was  a  graduate  of  the  University  of  Glasgow.  He  entered 
the  service  of  the  Works  Department  in  1910,  and  later  be- 
came Chief  Assistant  to  Mr.  James  Milne,  Mechanical  and 
Electrical  Engineer  for  the  city. 

Mr.  Thomas  Adams,  of  the  Commission  of  Conserva- 
tion, (Jttawa,  is  makin.g  a  tour  of  the  West,  and  spoke  last 
week  in  Regina,  Calgary,  Swift  Current  and  Medicine  Hat. 
Mr.  Adams  in  all  cases  emphasized  the  necessity  of  taking 
care  of  the  growth  of  the  cities  in  order  that  future  popula- 
tions should  have  no  cause  to  complain  of  the  way  in  which 
the  cities  had  been  built  up,  and  said  that  the  young  cities 
of  the  West  had  only  to  profit  by  the  experience  of  the 
eastern  cities  rather  than  to  follow  their  example  and  grow 
up  haphazard. 

S.  H.  Mundheim,  the  German  manager  of  the  Cement 
Products  of  Canada,  whose  plant  is  located  on  the  Lsland  of 


Orleans,  in  the  St.  Lawrence,  a  few  miles  below  Quebec, 
has  been  taken  into  custody  by  officers  of  the  Alien  Enemies 
Department,  and  will  be  interned  during  the  period  of  the 
war.  His  German  passport  showed  that  he  had  held  the  rank 
of  a  captain  in  the  German  army.  The  plant  of  which  he  was 
manager  employs  many  Germans,  and  has  been  constantly 
under  military  surveillance.  No  reasons  have  been  assigned 
for  his  sudden  arrest. 

Mr.  Robert  Munro,  for  many  years  President  of  the 
Canada  Paint  Company,  died  in  Montreal  on  May  22.  Mr. 
Munro  was  a  Scotchman,  and  in  1890  came  to  Canada  to 
establish  a  branch  of  the  Alexander  Ferguson  Company  of 
Glasgow,  paint  manufacturers;  subsequently  he  formed  a 
company  and  bought  the  business,  which  was  operated  under 
the  name  of  the  Canada  Paint  Company,  and  for  about  fifteen 
years  he  remained  with  the  concern  as  Managing  Director, 
until  the  business  was  acquired  by  the  Sherwin-Williams 
C'ompany.    He  retired  from  active  business  three  years  ago. 

Charles  Leonard  Weisner,  for  the  last  five  years  Gen- 
eral Manager  of  the  National  Fire  Proofing  Company  of 
Canada,  Limited,  died  at  his  home  in  Toronto  on  May  15th. 
He  was  born  in  BufTalo,  N.Y.,  in  186.S,  and  located  in  To- 
ronto eleven  years  ago,  having  been  connected  with  several 
contracting  firms  until  he  became  agent  for  the  National 
Fire  Proofing  Company  of  Pittsburgh,  Pa.  Later,  when  the 
Canadian  company  was  formed,  he  was  appointed  to  the 
position  he  held  at  the  time  of  his  death.  He  was  a  mem- 
ber of  the  Engineers'  Club  of  Montreal.  He  is  survived  by 
his  widow,  one  daughter,  and  two  sons. 

Vancouver  has  lost  one  of  its  pioneers  in  the  person  of 
Mr.  Walter  Moberly,  who  died  recently  at  that  city.  He  was 
born  in  England  in  1832,  and  came  to  Canada  in  1842.  His 
first  experience  as  an  engineer  was  gained  on  the  Northern 
Railway,  which  was  built  to  connect  Toronto  with  Barrie 
and  Penetanguishene.  In  1858  he  went  to  Victoria,  B.C., 
and  later  he  laid  out  the  city  known  as  New  Westminster. 
He  was  employed  in  making  the  survey  for  the  transcon- 
tinental line,  and  on  the  completion  of  these  surveys  Mr. 
Moberly  took  up  his  residence  in  Winnipeg,  where  he  car- 
ried on  his  profession  as  an  engineer  and  architect. 


Grant,  Smith  &  McDonnell,  the  contractors  for  the  new 
piers  being  built  for  the  Government  at  Ogden  Point,  B.C., 
are  building  additional  cribs  at  Esquimalt.  They  intend  to 
build  three  cribs  together  on  the  ways,  and  for  this  pur- 
pose the  structure  is  being  extended.  Under  the  new  ar- 
rangement it  is  expected  that  the  work  will  be  considerably 
facilitated,  every  modern  means  in  the  shape  of  machinery 
and  material  being  available  at  the  Rosel)ank  quarries. 


Another  step  has  been  taken  in  the  direction  of  making 
a  start  on  the  construction  of  the  new  Union  Station  at  To- 
ronto. The  obstacle  that  has  been  holding  up  the  financing 
of  the  scheme  has  been  removed  by  the  City  Council,  though 
somewhat  against  their  will.  The  G.  T.  R.  and  the  city 
could  not  agree  on  one  of  the  terms  governing  the  railroad 
lease  of  the  city's  property,  but  the  Council  at  last  decided 
to  accede  to  the  demands  of  the  G.  T.  R.  in  order  to  get  the 
work  started  as  soon  as  possible.  Now  that  the  transfer 
of  the  property  in  question  has  been  arranged  it  is  said  that 
the  Toronto  Terminal  Company  w'ill  have  no  difficulty  in 
financing  the  work. 


Tlie  United  States  Cast  I  i  on  Pipe  iSj  Foundry  Company 
are  opening  a  new  office  in  Kansas  City,  Mo.,  at  1404  R.  A. 
Long  Building.  The  new  office  will  be  under  the  charge 
of  R.  C.  Cliflford,  formerly  of  the  St.  Louis  office  of  this 
company. 
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The  City  council  of  J'.i-iiiii,  Out.,  liavf  decided  to  engaKc 
a  competent  engineer  to  report  on  tlie  trunk  sewer  and  to 
determine  whether  or  not  the  construction  is  faulty. 

Over  $240,000  was  spent  by  the  city  of  Hamilton  on 
road  work  under  the  local  improvement  plan  last  year. 
Sewer  construction  took  $41,000,  and  $145,400  was  spent  on 
the  construction  of  sidewalks  and  curbs.  In  few  cases  were 
the  actual  costs  in  excess  of  the  estimates. 

With  capital  stock  of  $40,000,  Granite  Concrete  Block 
Company.  Limited,  have  been  incorporated  at  Toronto  by 
T.  A.  Livingston,  R.  Robinson,  M.  Robinson,  and  V.  M. 
Livingston.  The  company  will  manufacture  and  deal  in  ce- 
ment block,  burial  vaults  and  other  cement  products. 

The  plant  of  the  Union  Cement  Company  at  Brooks, 
near  Owen  Sound,  Out.,  began  its  season's  opcratidns  last 
week.  The  company  have  completed  alterations  tu  the  plant 
which  will  render  the  jiroduction  more  economical,  and  they 
expect  a  full  season's  run,  in  spite  of  the  apparent  trade  de- 
pression now  existing. 

The  Bowmanville  Gravel  Company,  Limited,  has  been 
incorporated  at  Bowmanville,  CJnt.  The  provisional  direc- 
tors of  the  company  are  J.  T.  Marsh,  A.  C.  MacNaugliton, 
C.  W.  Livingston,  and  A.  L.  Shaver,  and  the  company  will 
deal  in  gravel,  sand,  crushed  stone  and  other  builders'  sup- 
plies.   The  capital  stock  is  $40,000, 

P,  O'Donnell,  H,  J.  McNinley,  M.  13.  Albert,  -J.  McFee- 
tors,  and  G,  E.  Buchanan  have  incorporated  The  New  On- 
tario Concrete  Building  and  Construction  Company,  Limit- 
ed, at  Sudbury,  Ont.  The  capital  stock  is  $40,000  and  the 
firm  will  carry  on  a  general  contracting  business  and  nuuiu- 
facture  concrete  blocks,  bricks  and  pipes. 

A  party  of  business  men  and  property  owners  of  the 
town  of  Ingersoll,  Ont.,  paid  a  visit  of  inspection  to  Aylmer 
last  week,  and  gave  special  attention  to  the  permanent  lirick 
and  concrete  roads  of  that  town.  The  town  of  Ingersoll  is 
seeking  information  on  the  paving  tpiestion,  and  the  visitors 
were  favorably  impressed  with  Aylmer's  brick  streets. 

Messrs.  Ewing,  Lovelace  and  Treniblay,  of  Montreal, 
are  making  a  complete  survey,  plan  and  levels  of  the  town 
of  (Jreenfield  Park,  Que.,  on  the  south  side  of  the  St.  Law- 
rence, opposite  Montreal.  The  officials  have  commenced  a 
town  ].)lanning  scheme,  and  the  data  to  be  furnished  is  partly 
in  connection  with  this  scheme,  and  partly  for  the  purpose 
of  public  improvements. 

The  first  shipment  of  pipe  sections  for  the  new  intake 
at  lirockville,  Out.,  has  just  been  placed  on  the  job.  It  con- 
sists of  eight  57-ft.  lengths  of  30-inch  pipe,  constructed  of 
English  seamless  steel  tubing.  This  material  is  practically 
unbreakable,  and  is  far  superior  to  the  old  cast  iron  pipe. 
Tlu!  joints  of  the  intake  will  be  covered  with  concrete  an- 
chored to  the  bottom.  Seven  hundred  feet  of  the  new  intake 
will  extend  under  water  and  150  feet  will  l)e  on  land. 

During  the  present  year  the  Montreal  Harbor  Commis- 
sioners will  expend  $a,000,000,  of  which  $800,000  will  be  on 
the  addition  to  No.  1  elevator,  making  that  structure  the 
largest  elevator  at  any  Atlantic  seaport.  The  other  work 
includes  dredging  of  the  south  shore  channel,  the  material 
being  used  for  the  construction  of  wharves;  the  building  of 


;i  (.increle  roadway  on  the  south  shore,  the  extension  of 
piers,  the  construction  of  berths,  and  the  extension  of  the 
harbor  railway  system. 

One  of  the  largest  contracts  in  the  Province  of  Quebec 
this  year,  the  Quebec  Central  Station  for  the  C.  P.  R.  and 
Transcontinental  Railway,  has  been  let  to  the  Downing- 
Cook  (.."ompany,  Limited,  Montreal.  The  plans  have  been 
drawn  up  by  Mr.  H.  E.  Prindie,  <,f  Montreal.  The  station 
will  be  two  storeys  high,  of  granite  and  brick  construction. 
The  steel  work  will  be  supplied  by  the  Eastern  Canada  Steel 
and  Iron  Works,  Limited,  while  the  piling  will  be  on  the 
pedestal  pile  system  of  the  Mac.Arthur  Concrete  Pile  and 
Foundatif)n  C'onipany,   New  AOrk. 

The  Lord  &  Burnham  Comi)any,  of  Irvington-on- Hud- 
son, N.Y,,  are  about  to  commence  operations  in  their  new 
$100,000  factory  at  St.  Catharines,  Ont.,  where  they  will 
manufacture  materials  for  greenhouses,  such  as  they  now 
manufacture  at  fheir  United  States  plant.  The  new  plant 
will  have  an  annual  output  worth  from  .$.'(50,000  to  $500,000, 
Tt  is  equipped  with  iron  and  woodworking  machinery  and 
will  give  employment  to  carpenters,  painters  and  glaziers, 
as  well  as  men  of  other  trades.  It  is  said  that  the  company 
will  offer  no  opportunities  to  American  interests  in  su[)ply- 
ing  future  equipment,  except  in  open  competition  with  Can- 
adian dealers. 

The  stonework  for  the  large  new  filter  bed  at  the  sew- 
age disposal  works  at  Regina,  Sask,,  has  been  completed 
for  some  lime,  and  the  city  is  now  awaiting  the  delivery  of 
the  steel  trusses  from  the  Regina  Foundry  before  complet- 
ing the  building.  All  the  other  materials  are  said  to  be  on 
the  ground.  The  new  bed,  which  is  rectangular  in  shape, 
will  have  double  the  capacity  of  the  four  round  filter  beds 
l^reviously  constructed.  If  the  exiieriments  in  aerated  sew- 
age which  are  being  conducted  at  the  present  time  by  Mr. 
R.  O.  Wynne-Roberts  at  the  old  power  house  prove  a  suc- 
cess, it  is  more  than  likely  that  the  city  will  be  relieved  of 
the  expense  of  constructing  any  more  of  these  costly  filter 
beds. 

Although  the  constructional  business  in  Montreal  is  still 
quiet,  there  are  signs  of  a  slight  improvement  in  several  de- 
partments. Trade  in  the  Province  generally  appears  to  be 
fairly  good,  and  this,  in  a  measure,  is  reflected  in  the  turn- 
over of  city  firms  who  have  country  customers.-  A  few  im- 
portant contracts  have  been  let  recently,  notably  those  for 
the  joint  station  at  Quebec;  a  bath  at  Maisonneuve;  a  college 
at  Laval  des  Rapides;  St.  Michael's  parish  church,  Montreal; 
crypt  of  the  Oratoire  St.  Joseph  du  Mont  Royal,  Cote  des 
Neiges;  wing  of  the  Royal  Victoria  Hospital,  Montreal;  St. 
Denis  Theatre,  Montreal;  Bloomfield  and  Bancroft  Schools. 
Montreal;  and  a  number  of  smaller  schools  and  churches 
in  the  Province. 

The  Aztec  Oil  and  Asphalt  Refining  Company  of  Can- 
ada, Montreal,  have  made  a  proposal  to  the  city  of  Montreal 
to  construct  a  plant,  at  an  approximate  cost  of  $2,000,000. 
providing  that  the  city  will  agree  to  buy  asphalt  for  a  term 
of  ten  years  at  $16.45  per  ton.  The  company,  who  are  con- 
nected with  the  Interocean  Oil  Company,  of  New  York, 
liropose  to  manufacture  the  various  by-products  in  addition 
to  the  asphalt.    The  Council  have  also  received  tenders  for 
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the  supply  of  asphaltic  material,  together  with  samples. 
Prices  range  from  $14.27  to  $;i3  per  ton,  the  lower  quotation 
representing  a  considerable  saving  on  the  price  under  the 
contract  which  has  just  expired.  New  specifications  have 
been  lately  drawn  up,  and  the  twelve  samples  sent  in  were 
submitted  to  Messrs.  Milton.  Hersey  and  Crossley,  Prof. 
French,  of  McGill,  and  I'rof.  Haynes,  of  Laval.  These  ex- 
perts recommend  the  acceptance  of  the  tender  of  Mr.  J. 
Baker,  Jr..  of  New  York,  at  $14.37  per  ton. 

The  town  of  Cartierville,  P.Q..  is  about  to  install  a  sys- 
tem of  water  filtration,  plans  for  which  have  been  drawn  u]) 
by  Mr.  H.  G.  Hunter,  C.  E..  of  the  New  York  Continental 
Jewell  Filtration  Company,  Montreal,  under  the  instructions 
of  Mr.  F.  C.  Laberge,  the  Engineer.  The  plant,  built  of  re- 
inforced concrete,  will  have  a  capacity  of  a  million  gallons 
a  day,  and  is  to  be  on  specifications  by  the  New  York  Con- 
tinental Jewell  Filtration  Company,  Montreal.  The  water 
will  be  drawn  from  the  Ottawa  River,  the  intake  pipe  run- 
ning about  three  hundred  feet  into  the  stream.  The  plant 
will  be  located  about  150  feet  from  the  bank  of  the  river. 
The  water  will  flow  by  gravity  into  the  plant  and  will  then 
be  pumped  into  a  reservoir  about  one  thousand  feet  distant. 
The  town  has  purchased  the  piping  system  of  the  Montreal 
i'ublic  Service  Corporation,  which  now  supplies  the  town 
with  water.  The  plant  will  consist  of  three  filter  units  hav- 
ing an  area  of  125  feet  of  sand  surface,  two  coagulating 
basins  with  a  combined  capacity  of  approximately  13(3,000 
U.  S.  gallons,  and  providing  for  a  coagulation  and  subsidence 
period  of  three  hours,  and  a  clear  water  basin  having  a  capa- 
city of  65,000  U.  S.  gallons.  The  contract  includes  the  pro- 
vision of  a  complete  system  of  coagulation  and  hypochlorite 
of  lime  solution  mixing  and  feeding  apparatus.  The  pumping 
plant  will  consist  of  a  low-lift  motor-driven  centrifugal  pump, 
and  a  high-lift  gasoline  engine-driven  centrifugal  pump,  each 
having  a  capacity  of  700  U.  S.  gallons  per  minute.  A  rotary, 
pressure  blower  will  be  geared  to  an  alternating  current 
motor. 


Trade  Inquiries 

The  Weekly  Report  of  the  Department  of  Trade  and 
("ommerce  contains  the  following  incfuiries  relating  to  Can- 
adian trade.  The  names  and  addresses  of  the  firms  making 
these  inquiries  can  be  obtained  by  those  specially  interested 
in  the  respective  commodities  upon  application  to  llie  In- 
quiries Branch.  Department  of  Trade  and  Commerce,  Ottawa: 

621.  Heating  apparatus. — Catalogues  and  price  lists  of 
furnaces  are  desired  by  a  Paris  broker  fr(jm  Canadian  manu- 
facturers. 

Ci'.U'i  Building  material. — .\  I'aris  concern  desires  quota- 
tions on  every  kind  of  l)uilding  material,  c.i.f.  French  port. 

660.  Railway  sleepers,  telegraph  poles  and  other  lumber. 
— .\  firm  in  Dundee  desires  the  addresses  of  IBritish  Colum- 
bia manufacturers  of  railway  sleepers,  telegraph  poles,  and 
f^^i1er  lumber. 

661.  Steel  and  iron.— .\  Xotlingham  firm  inquires  for  sec- 
tions anfl  joists  in  quantities.     Contracts  for  100  tons. 

662.  Rolled  steel  joists. — .A.  Loughborough  firm  using  ap- 
proximately 5,000  tons  of  above  per  annum,  in  British  Stand- 
ard sections  ranging  from  5-inch  by  ,'{-inch  to  24-inch  by  7J/2- 
nich,  to  British  Standard  specification,  is  open  to  receive 
quotations  from  Canadian  manufacturers. 

6fiH.  Steel  and  iron  sectional  materials. — .-K  Stoke-on-Trent 
firm  is  open  to  receive  (|uoiatioiis  for  above,  such  as  flats, 
angles,  channels,  etc. 

665.  Steel. — An  Ipswich  firm  inquires  for  quotations  on 
steel  joists,  angles,  tees  and  flat  steel  in  good  quality  steel. 

666.  Steel. — A  firm  in  Leicester  is  open  to  receive  quota- 
tions for  steel  joists,  sections  and  plates. 


667.  Steel  channels. — A  Leicester  firm  inquires  for  manu- 
facturers of  8,  10  and  12  inch  channels,  lengths  up  to  about 
36  feet.  Also  round  mild  steel  bars  up  to  4  inches  diameter 
rising  by  lengths  and  quarters  and  above  4  inclies  up  to  6 
inches  or  7  inches  rising  by  half  inches. 

0(19.  Steel. — A  Birmingham  firm  inquires  for  exporters  of 
the  following  steel.  Prices  to  be  c.i.f.  Liverpool,  Birkenhead, 
Manchester,  or  c.i.f.  their  works — James  Bridge  Works, 
Darlaston.  Steel  to  be  British  Standard  specification  for  gen- 
eral building  construction,  as  revised  August,  1912,  and  to 
be  well  and  .cleanly  rolled.  Joists  to  be  cold  straightened 
in  the  usual  way:  Five  tons  joists,  5  by  3  by  11  pounds,  in 
12  to  20-foot  lengths;  10  tons  joists,  8  l)y  4  by  18  pounds,  in 
16  to  24-foot  lengths;  10  joists,  12  by  5  by  32  pounds,  20 
feet  long  (B.9);  10  joists,  12  by  5  by  32  pounds,  22  feet  long 
(B.9);  10  joists  12  by  5  by  33  pounds,  24  feet  long  (B.9); 
5  tons  flats,  by  iyi  inch,  30-foot  lengths;  5  tons  flats,  3 
by  3,^  inch,  20-foot  lengths;  5  tons  flats,  3  by  inch,  20-foot 
lengths;  5  tons  flats,  3^  by  i/s  inch,  30-foot  lengths;  5  tons 
flats,  3H  by  ^  inch,  30-foot  lengths;  5  tons  flats,  4  by  }i 
inch,  20-foot  lengths. 


The  Charm  of  Quebec  and  the  Maritimes 

WITIi  the  approach  of  summer  there  are  many  who 
are  beginning  to  turn  their  thoughts  to  the  an- 
nual holiday.  With  the  pleasure  grounds  of 
Europe  cut  off  from  Canada  and  the  United 
States,  it  is  fair  to  assume  that  Canada  will  receive  more  at- 
tention as  a  holiday  ground  than  ever  before.  For  this  rea- 
son the  Canadian  Government  Railways  (Intercolonial  Rail- 
way and  Prince  Edward  Island  Railway)  are  to  be  congratu- 
lated upon  the  publication  of  a  number  of  interesting  book- 
lets which  set  forth  the  charms  of  Eastern  Canada.  These 
booklets,  which  are  well  illustrated,  contain  full  information 
as  to  railway  and  hotel  rates;  but,  apart  from  tliis,  they  are 
informative  and  well  worthy  of  the  perusal  of  those"  who  be- 
lieve in  "seeing  Canada  first." 

Here  is  a  tribute  to  Eastern  Canada  contained  in  one  of 
the  publications: 

A  glorious  summer  country  is  Eastern  Can- 
ada— a  country  which  lies  by  the  sea  and  is  fan- 
ned by  cooling  breezes  from  the  ocean.  In  this 
land  are  green  hills,  shady  groves  and  fertile  val- 
leys. From  the  mountains  the  crystal  brooks 
come  leaping  with  the  music  of  gladness,  and  join 
with  the  noble  rivers  in  whose  clear  waters  dwell 
lordly  salmon  and  scarce  less  lordly  trout.  Near 
at  hand  are  forests,  as  yet  so  little  disturbed  that 
the  moose  and  deer,  now  and  again,  wander  close 
to  the  farmyards  of  the  adjacent  settlements,  and 
gaze  in  bewildered  surprise  at  the  man  whose 
hand  is  raised  to  slay  them.  Along  the  shore  for 
hundreds  of  miles  lie  land-locked  harbors,  where 
even  the  frail  bark  canoe  may  float  in  safety,  yet 
be  upon  the  waters  of  the  ocean,  and  from  the 
smooth  sand  beaches  a  child  may  venture  into 
the  buoyant  salt  water  and  fear  not.  In  this 
country  is  scenery  at  times  of  sweet  pastoral  sim- 
plicity, at  times  of  sublime  grandeur.  It  is  a  land 
where  civilization  has  made  its  way.  and  yet  not 
marred  the  beauty  of  nature.  It  is  a  country 
where  the  traveller  will  find  much  that  is  novel, 
much  that  will  charm,  and  much  that  will  ever 
remain  to  him  as  a  sweet  remembrance  of  a  pleas- 
ant clime. 

One  of  these  publications,  "Summer  Provinces  by  the 
Sea,"  is  a  book  of  over  two  hundred  pages,  which  describes 
graphically  the  scenic  features  along  the  whole  road  of  the 
Canadian  Government  Railwaj's.  Another  is  "La  Bale  de 
Chaleur,"  which  sets  forth  the  charms  of  this  estuary  of  the 
Restigouche.  Another  is  "Abegweit"  (cradled  on  the  waves) 
— a  fine  tribute  to  the  attractions  of  Prince  Edward  Island. 
.\nother  describes  the  scenic  grandeur  of  Cape  Breton  Is- 
land. 


Contracts  Department 


News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Berlin,  Ont. 

City  C  Krk  A.  11.  Millar  will  receive 
tenders  until  June  lird  for  the  construc- 
tion of  aliout  2.000  square  yards  of  pave- 
ment. Alternative  tenders  are  required 
on  asphalt,  hitulitliic.  and  vitrified  brick. 
Plans  at  office  of  City  Engineer,  H.  John- 
ston. 

Brussels,  Ont. 

The  V'illa.Re  Engineer,  J(3hn  Uoger, 
Mitchell,  Ont.,  has  heen  instructed  to 
prepare  jjlans  for  a  iHiiii.iiient  roadway 
and  curbing.    Clerk.  1.  S.  Scott. 

Tenders  will  lie  received  until  June 
l.-ith  by  the  Village  Clerk,  F.  S.  Scott,  for 
tlie  construction  of  paving  and  curbing 
on  Main  Street.  Plans  and  specifications 
at  offices  of  Engineer,  John  Roger,  Mit- 
chell, and  of  the  Clerk. 

Cayuga,  Ont. 

Tenders  on  the  construction  of  rein- 
forced concrete  pavement  will  be  receiv- 
ed until  June  7th  by  J.  W.  Sheppard, 
Village  Clerk.  Plans  and  specifications 
at  offices  of  Jackson  &  Company,  luigi- 
ncers.  TtMiipIe  Iluilding.  I'.rantford,  and 
tlie  Clerk. 

Chatham,  Ont. 

Tenders  will  be  received  until  June 
■Sth  by  Joseph  Gosnell,  Clerk  of  Kent 
County  Council,  or  Adams  &  Adams,  En- 
gineers, News  Building,  for  the  con- 
struction of  a  watermain  from  Emma 
Street  to  County  House  of  Refuge. 

Chatham  Township,  Ont. 

The  Township  Council  have  had  plans 
prepared  for  ]ninipiiig  and  drainage  sys- 
tems. 1  iiLimcr,  W.  G.  McGeorgc,  15:5 
Queen  Street,  Chatliam. 

Hull,  Que. 

A  liy-law  has  been  passed  providing 
for  the  extension  and  enlargement  of  the 
watermains  throughout  the  town.  Ap- 
proximate cost.  $100,000.  Engineer,  J. 
A.  Laforest. 

Ingersoll,  Ont. 

The  Town  Council  have  decided  to  lay 
brick  pavement  on  cement  foundation  on 
Thames  Street,  and  plans  for  this  work 
will  be  prepared.    Clerk,  W.  R.  Smith. 

London,  Ont. 

Tenders  will  be  received  until  4  p.m., 
June  9th,  by  the  City  Clerk,  Samuel 
Baker,  for  the  construction  of  approxi- 
mately 18,000  square  yards  of  asphalt 
pavement  on  concrete  base,  1,900  feet  of 
10-inch  main  sewers,  and  2,200  feet  of  0- 
inch  private  connections.  Plans,  etc.,  at 
office  of  City  Engineer  H.  A.  Brazier. 

Mariposa  Township,  Ont. 

The  Township  Engineer.  A.  G.  Cavana. 
Orillia,  will  receive  tenders  until  2  p.m., 
June  7th,  for  the  excavation  and  comple- 
tion of  a  drain.  Plans  and  specification 
at  ofifices  of  Township  Clerk,  J.  B.  Wel- 
don,  Oakwood,  and  of  the  Engineer. 


Marmora,  Ont. 

The  Village  Council  are  considering 
the  installation  of  a  water  pipe  system 
for  fire  fighting  purposes.  Estimated 
cost,  .$10,000.     Clerk.  IL  VV.  Sabine. 

Niagara  Falls,  Ont. 

The  ("ity  Council  will  call  for  tenders 
shortly  on  the  supply  of  cement  for  pav- 
ing on  Robert  Street.  Clerk,  W.  J.  Sey- 
mour. 

Tenders  will  be  called  for  shortly  by 
the  City  Council  for  the  construction  of 
brick  paving  on  Queen  Street.  Engi- 
neer. F.  J.  Anderson.  Approximate  cost, 
$16,000. 

Orillia,  Ont. 

Tenders  for  the  construction  of  sewers 
will  be  received  until  June  4th  l)y  C.  E. 
(irant.  Town  Clerk.  Plans  and  specifi- 
cations at  office  of  City  Engineer,  J.  S. 
Blickensderfer.  and  of  the  Clerk. 

Peterboro,  Ont. 

The  City  Council  arc  receiving  ten- 
ders on  the  construct  inn  of  concrete,  as- 
phaltic  concrete  and  bitulithic  pavement 
on  various  streets.  Engineer,  R.  H.  T'ar- 
sons. 

St.  John,  N.B. 

.\  c|uantity  of  :;ti-inch  water  main  will 
bt'  purchased  i)y  R.  W.  Wigmore,  Com- 
missioner for  Water  and  Sewera.ge. 

Stratford,  Ont. 

The  C'ity  Council  have  decided  to  use 
lock  joint  sewer  pipe  in  the  construction 
of  the  projected  main  sewer.  Engineer. 
A.  B.  Manson. 

The  City  Council  have  passed  a  by-hnv 
to  authorize  the  borrowing  of  $.")(). ooo  for 
the  installation  of  a  gasoline  pumping 
plant  and  a  water  tower,  145  feet  high, 
with  a  capacity  of  500,000  gallons.  Ten- 
ders will  be  called  for  by  the  Hydro- 
Elcctric  Commissioners,  Continental  Life 
Building,  Toronto. 

Tenders  for  the  construction  of  an 
elevated  water  tower  of  500,000  Imperial 
gallons  capacity  will  be  received  until 
June  25th  by  Ontario  Hydro-Electric 
Power  Commission,  Continental  Life 
Building,  Toronto.  Specifications  and 
forms  of  tender  with  F.  A.  Gaby,  Chief 
Engineer,  care  of  Commission. 

Windsor,  Ont. 

The  City  Council  contemplate  laying 
about  7  miles  of  watermains.  varying 
between  6-inch  and  20-inch  in  size.  Sec- 
retary, W.  A.  Hanrahan. 

Winnipeg,  Man. 

Tenders  will  be  received  until  June 
4th  by  M.  Peterson,  Secretary  to  Board 
of  Control,  for  the  supply  of  sewer  pipe 
and  specials.  Plans  and  specifications  at 
office  of  Engineer,  W.  P.  Brereton,  22:i 
James  Avenue. 

CONTRACTS  AWARDED 

London,  Ont. 

The  City  Council  have  let  contracts 
for  the  construction  of  sewers  to  the  fol- 


lowing firms: — Connolly-Agnew  Con- 
struction Company.  606  Avenue  Road. 
Toronto,  $38,900;  W.  McCracken.  Lon- 
don. $5,500;  Webster  Construction  Com- 
pany. 

Toronto,  Ont. 

The  Pjoarrl  of  Control  have  awarded 
the  following  contracts: — asphalt  paving 
on  Wellington  Street  West,  to  Commis- 
sioner of  Works,  R.  C.  Harris,  City  Hall, 
at  $18,797;  asphalt  paving  on  St.  Nich- 
olas Street  to  Godson  Contracting  Com- 
pany, Manning  Chambers,  at  $1,165;  con- 
crete curbs  on  Wellington  Street  to 
.Standard  Concrete  Paving  Company,  18 
Carey  Road. 

The  contract  for  the  construction  of 
Argyle  Street  storm  overflow  sewer.  .Sec- 
tion No.  :{.  has  been  awarded  by  the 
Hoard  of  Control  to  Orpen  Company, 
Limited,  165  King  Street  W.,  at  $44,000. 

Vercheres,  Que. 

The  general  contract  for  the  erection 
of  a  bridge  has  been  let  by  the  Munici- 
pal Council  to  J.  Trudeau  &  J.  E.  Mes- 
sier, Varcnnes,  Que.  Approximate  cost, 
$:!.0()0. 

Westmount,  Que. 

.\  contract  for  asphalt  paving  has  l)een 
let  by  the  City  Council  to  Warner-Quin- 
lan  Asphalt  Company.  745  St.  Catherine 
Street  W.,  Montreal. 


Railroads,  Bridges  and  Wharves 

Blanshard  Township,  Ont. 

Tenders  will  be  received  until  June  itli 
by  the  Township  Clerk.  J.  H.  Q.  Jamie- 
son,  R.  R.  .\'o.  6,  St.  Mary's,  Ont..  for 
work  on  two  bridges  on  Base  Line.  Work 
to  consist  of  painting  abutments  and  the 
construction  of  cement  flooring. 

Broadview,  Bask. 

Tenders  will  be  called  for  shortlj-  for 
the  construction  of  a  subway  at  Ninth 
.Avenue  and  Front  Street  for  the  C.  P.  R. 
Engin'eer.  J.  C.  Holden.  Divisional  Engi- 
neer. \Vinnipeg.  .Approximate  cost,  $65.- 
000. 

Cape  Breton,  N.S. 

fenders  will  be  received  until  June 
8th  by  J.  W.  Pugsley.  Department  of 
Railroads  and  Canals.  Ottawa,  for  the 
construction  of  eight  bridges  on  main 
line  of  Intercolonial  Railwaj-.  Sydney 
Sub-Division.  Plans  and  specifications 
at  ofifices  of  Chief  Engineer,  Moncton, 
.\.H..  Resident  Engineer.  Glasgow.  N.S.. 
and  the  Secretary.  Ottawa.  Reinforced 
concrete  construction. 

I  erne  Township,  Man. 

Tenders  for  the  construction  of  seven 
or  eight  tile  and  timber  brid.ges  will  be 
received  until  June  5th  b\-  Damien  La- 
bossiere.  Municipal  Office.  Somerset, 
Man.  Plans  and  specifications  with  Mr. 
Laliossiere.  and  at  Public  Works  De- 
partment. Winnipeg. 

Milton,  Ont. 

Tenders  for  the  construction  of  a  ce- 
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ment  bridge  on  Woodward  Avenue  will 
1)C  received  until  June  5th  by  G.  A.  Hem- 
street,  Milton  West.  Plans  and  speci- 
fications with  Mr.  Hcmstreet. 

Onondaga  Township,  Ont. 

Tenders  will  l)e  received  until  June 
7th  by  Alfred  I'.urrill,  K.  R.  No.  3,  Cains- 
\ille,  for  the  construction  of  two  bridges 
and  one  concrete  arch,  to  be  built  under 
supervision  of  Onondaga  Council.  Spe- 
citications  at  office  of  A.  B.  Rose,  Cains- 
viire. 

CONTRACTS  AWARDED 

Manitou,  Man. 

In  conncclidii  with  the  l)ridgc  being 
constructed  for  the  Hudson  Bay  Rail- 
road Company,  Fort  Garry  Sourt,  Win- 
nipeg, the  contract  for  con'crete  work  has 
been  let  to  J.  D.  Mc.\rthur  Company, 
501  McArthur  Building,  Winnipeg. 

St.  Redempteur,  Que. 

The  general  contract  for  the  construc- 
tion of  a  ijridge  has  been  let  by  the 
Municipal  Council  to  George  Seguin,  Ri- 
gaud.  County  Vaudreuil.  Concrete  and 
steel  construction,  pipe  railing.  Approxi- 
mate cost,  $4,500. 

Valleyf^eld,  Que. 

The  l)e|)artment  of  Railways  and  Can- 
als, (Jttawa,  have  let  the  contract  for 
construction  of  works  for  the  protection 
of  the  dam  to  Carlton  Construction  Com- 
panj'.  Limited,  Union  Bank  Building",  Ot- 
tawa. 


Public  Buildings,  Churches 
and  Schools 

Drumbo,  Ont. 

Interior  fittings  for  the  Presbyterian 
Church  here  will  be  purchased  b)'  the 
Building  Committee.  Chairman.  J.  D. 
Cowan. 

Edmonton,  Alta. 

hunds  are  being  raised  for  the  erec- 
tion of  a  church  here.  Particulars  from 
Rev.  D.  G.  McQueen,  -tOS  Fourth  Street. 

Fort  Garry,  Man. 

The  Municii)ality  will  call  for  tenders 
shortly  on  the  construction  of  a  Town 
Hall.  .Architect.  D.  R.  Baribault,  11 
Bank  d'Hoclielaga,  \\  innipeg'.  Approxi- 
mate cost,  .$5,000. 

Marmora,  Ont. 

G.  B.  .-\irhart,  .Secretary  to  Public 
School  Board,  will  receive  tenders  until 
June  4th  for  rebuilding  the  public  school. 
Plans  and  specifications  with  Secretary. 

Red  Jacket,  Sask. 

Teiidirs  will  be  received  until  June 
loth  by  (i.  Burden,  Secretary-Treasurer 
to  School  District  No.  132,  Mossomin,  for 
the  construction  of  a  frame  school  four 
miles  north  nf  Red  Jacket.  .Architects, 
Waterman  iS;  Waterbury,  Donahue  Block, 
Rcgina. 

Toronto.  Ont. 

The  Board  of  l-".ducation  will  receive 
tenders  until  June  Sth  for  the  construc- 
tion of  concrete  sidewalks  in  the  grounds 
of  the  Technical  School,  Lipi^incott 
Street.  Plans  at  office  of  Ross  &  Mac- 
flonald.  Architects,  908  Royal  Bank 
Building. 

It  has  been  decided  to  have  an  iron 
fence  erected  around  the  grounds  of  the 
Technical  School.  Lippincott  Street. 
Secretary-Treasurer  to  Board  of  Educa- 
tion. W.  C.  W  ilkinson.  Citv  Hall. 


CONTRACTS  AWARDED 

Atwood,  Ont, 

Tiie  masonry  and  iilastcring  contract 
in  connection  witli  the  erection  of  the 
Methodist  Church  here  has  been  award- 
ed to  J.  Smith,  Miherton,  and  the  con- 
tract for  seating  to  Globe  Furniture 
Company,  Limited,  Waterloo. 

Gravenhurst,  Ont. 

The  general  contract  for  an  extension 
to  the  fire  hall  has  been  let  by  the  Town 
Council  to  Eller  &  Clift.  Brick  con- 
struction. 

Jeannette's  Creek,  Ont. 

The  general  contract  fur  the  erection 
of  a  school  has  been  let  by  the  School 
Board  to  John  Magee,  11  Patterson  Ave- 
nue, Chatham,  and  W.  H.  Draper,  Ade- 
laide Street,  Chatham.  Concrete  founda- 
tion, brick  construction,  shingle  roofing. 
Approximate  cost,  .$4,000. 

London  West.  Ont. 

The  general  contract  for  the  erection 
of  a  school  on  Charles  Street  has  been 
awarded  by  the  Board  of  Education  to 
L.  H.  Martyn  &  Company,  807  Princess 
Avenue,  at  $5,700. 

Montreal,  Que. 

The  contract  for  seating  for  St. 
Charles  Roman  Catholic  Church,  401 
Centre  Street,  has  been  let  to  Paul  De;w- 
ers,  115  Van  Horne  Avenue. 

In  connection  with  repairs  to  the 
Court  House  the  contract  for  electric 
wiring  has  been  let  to  Peerless  Lighting 
Company,  319  St.  Lawrence  Boulevard. 
Plastering,  painting  and  roofing  con- 
tracts will  be  let  shortly. 

\Vork  has  been  started  on  repairs  to 
the  West  End  Methodist  Church  by 
Horatio  Barr,  31  Coursol  Street.  Ap- 
proximate cost,  $9,000. 

In  connection  with  the  presbytery  be- 
ing erected  on  St.  Hubert  Street  for  the 
Parish  St.  Rosaire,  the  following  con- 
tracts have  been  let: — mason rj'  and  car- 
pentry, A.  Filion  &  Frere,  2419  St.  Denis 
Street;  plumbing  and  roofing,  J.  E. 
Hardy,  666  Papineau  Avenue;  painting, 
C.  Larin,  468  Park  Lafontaine;  electrical 
work,  J.  A.  St.  Amour,  2171  St.  Denis 
Street. 

Niagara  Falls,  Ont. 

In  connection  with  repairs  and  altera- 
tions to  the  Collegiate  Instittite  the  con- 
tract for  carpentry  has  been  awarded  to 
Boyd,  Roszel  &  Graham,  the  painting- 
contract  to  L.  C.  Biggar,  5  Cookman 
-Avenue,  the  plumbing  contract  to  Payne 
&  Nesbitt,  and  the  contract  for  electrical 
work  to  Carter  Electric  Company,  Eric 
Avenue. 

Oakwood,  Ont. 

The  general  contract  for  I  lie  erection 
of  a  school  in  Section  No.  7,  Mariposa, 
has  been  let  to  R.  Morrow  &  Son,  \\^ood- 
ville.  Ont.  All  material  for  heating,  ven- 
tilation, and  sanitary  closets  will  be  pur- 
chased by  the  School  Board.  Secretary, 
.\.  J.  Mark.  Oakwood. 

Quebec,  Que. 

The  contract  for  roofing  in  connection 
with  the  presbytery  being  built  on  C  har- 
lesbourg  Road  for  Parish  of  St.  I'Vancois 
d'.Assise  has  been  awarded  to  V.  Gauvin, 
Limoilou,  the  painting-  contract  to  J.  ^I. 
Tardivel,  4  Cote  D'Abraham  Streef,  and 
the  heating,  plumbing,  and  electrical 
contract  to  A.  Xoreau,  5th  Avenue,  Do- 
maine  Lairet. 

Richmond,  Ont. 

The  general  c  intracl  for  the  erection 


of  a  mission  hall  for  the  Roman  Catholic 
congregation  has  been  let  to  P.  Elle- 
ment,  634  Cooper  Street,  Ottawa. 
F'rame  and  stucco  construction. 

St.  Thomas,  Ont. 

The- contract  for  the  construction  of  a 
school  in  .Section  No.  3  has  been  award- 
ed to  11.  Smale,  Sparta  P.  O.,  at  $:i,600. 


Business  Buildings  and  Indus- 
trial Plants 

Brussels,  Ont. 

Pryne  &  Son  are  about  to  construct  a 
feed  mill,  and  are  in  the  market  for  ma- 
terial. Concrete  construction.  Work  hy 
day  labor. 

Goiderich,  Ont. 

A  by-law  has  been  carried  lo  exen-ipt 
the  North  American  Chemical  Company 
from  all  except  school  taxes  for  ten 
years,  in  connection  with  the  projected 
addition  to  their  salt  factory.  Manager, 
John  Ransford,  Clinton,  Ont. 

Hamilton,  Ont. 

Plans  have  been  drawn  for  a  store 
and  residence  to  be  erected  on  Kenil- 
worth  Street  by  Deeley  &  Dodgson,  106 
Barnsdale  Street,  at  an  approximate  cost 
of  $4,500.  Onwers  will  sub-let  plaster- 
ing, painting,  heating,  plumbing-,  and 
electrical  work. 

Levis,  Que. 

The  Intercolonial  Railway  Company 
will  receive  tenders  until  June  25th  for 
the  construction  of  freight  sheds  here. 
Brick  and  steel  construction.  General 
Manager,  V.  P.  Gutelius,  Rloncton.  N.B. 

Montreal,  Que. 

Work  has  been  started  by  T.  Trudeau. 
2410  Hutch  ison  Street,  on  the  erection 
of  stores  and  flats  on  Bernard  Street. 
Estimated  cost,  $8,000. 

Moose  Jaw,  Sask. 

Tenders  will  be  called  for  shortly  by 
C.  C.  McAlpine,  Architect,  Willard  Hotel, 
for  alterations  to  a  moving  picture  the- 
atre on  High  Street  E.  for  Dr.  D.  S. 
Howden,  4  High  Street  E.  New  floor- 
ing and  front  and  about  200  theatre  chairs 
will  be  required.  Approximate  cost, 
$4,000. 

Niagara  Falls,  Ont. 

^  James  Williams,  Riverway.  Niagara 
F'alls,  N.Y.,  has  prepared  plans  for  a  gar- 
age to  be  erected  on  Bridge  Street  at  an 
estimated  cost  of  $8,000.  Concrete  cfm- 
struction,  con-iposition  jjaper  roofing. 

Ottawa,  Ont. 

M.  Landreville,  .Albert  Street,  is  about 
to  comn-ienGe  the  erection  of  a  garage, 
estimated  to  cost  $20,000.  ifeating, 
plumbing:  and  electrical  work  will  prob- 
al)ly  be  sub-let.  .Architect.  W.  H. 
Ge  orge.  Castle  Buildmg,  Queen  Street. 

Taylor  &  Lackey,  21  Mrst  .Avenue, 
are  in  the  market  for  steel  columns  and 
l)ean-is  required  for  alterations  to  a  store 
for  L.  N.  Poulin.  Limited.  156  Sparks 
Street. 

Tenders  will  be  receixed  until  Tunc 
4th  by  W.  E.  Noffke,  Architect,  Plaza 
Building,  Rideau  Street,  for  an  addition 
to  the  store  of  R.  E.  Powell,  290  Elgin 
Street.    Approximate  cost.  $5,000. 

Prices  are  being  received  bj'  K.  Cohen. 
105  Sweetland  .Avenue,  for  plastering, 
l)ainting,  plumbing  and  electrical  work 

(Continuod  on  jmge  53) 


Tenders  and  For  Sale  Department 


Tenders  Wanted 


Sealed  lenders  will  be  received  until  Saturday 
noon,  June  6th.  for  all  trades  in  connection  with 
llie  erection  of  Kectory,  West  'roronto.  A  marked 
clieque  for  T)  per  cent,  of  ten<ler  must  accompany 
same.  Plans  and  specifications  can  be  seen,  and 
all  other  information  obtained  at  office  of 

J.  M.  COWAN,  Architect, 
65  Adelaide  St.  East, 
2L'  Toronto,  Ont. 


Mail  Contract 


Sealed  tenders,  addressed  to  the  Postmaster 
General,  will  be  received  at  Ottawa  until  noon, 
on  Friday,  the  8nd  of  July,  1915,  for  the  con- 
veyance of  His  Majesty's  Mails,  on  a  proposed 
Contract  for  four  years,  six  times  per  week 
each  way,  Markham  (via  Box  Grove  and  Cedar 
Grove)  Rural  Mail  Route,  from  the  Postmaster 
General's  pleasure. 

Printed  notices  containing  further  information 
as  to  conditions  of  proposed  Contract  may  be 
seen  and  blank  forms  of  Tender  may  be  obtained 
at  the  Post  Offices  of  Markham,  Box  Grove, 
Cedar  Grove  and  at  the  office  of  the  Post  Office 
Inspector,  Toronto. 

A.  SUTHERLAND, 

Post  Office  Inspector. 
Post  Office  Inspector's  Office, 
Toronto,  May  19th,  1915. 
Wl   A.— 5M.-2.5-713  21-2.3 


Department  of  the  Naval  Service 

Tender  for  30  Ton  Steam 
Wharf  Crane  Halifax 
Dockyard 


Tenders  addressed  to  the  undersigned  at  Ot- 
tawa, and  endorsed  "Tender  for  Steam  Wharf 
Crane,  Halifax  Dockyard,"  will  be  received  up 
to  noon  of  the  1st  of  July,  1915,  for  the  nianu- 
facture,  supply  and  erection  of  a  .30-ton  Steam 
Wharf  Crane,  of  the  Derricking  Jib  Type,  for 
the  above  mentioned  Dockyard. 

The  tender  should  be  accompanied  by  an  ac- 
cepted cheque  in  favor  of  the  Deputy  Minister 
of  the  Naval  Service,  on  a  chartered  Canadian 
Bank,  for  $1,600,  which  cheque  will  be  forfeited 
should  the  successful  tenderer  decline  to  enter 
into  the  contract  as  agreed,  or  fail  to  complete 
the  work  in  accordance  with  the  conditions  of  the 
contract  and  specification. 

Representatives  of  firms  desirous  of  tendering 
are  to  state  in  making  application  for  specifica- 
tion, the  name  of  the  firm  manufacturing  and 
erecting  the  crane  observing  that  sub-letting 
any  portion  of  the  contract  is  inadmissable. 

The  specification  and  conditions  of  contract 
may  be  seen  at  the  office  of  The  Consulting  Naval 
Engineer,  Ottawa. 

Newspapers  copying  this  advertisement  with- 
out authority  will  not  be  paid  for  same. 

The  Department  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

G.  J.  DESBARATS, 
Deputy  Minister  of  the  Naval  Service. 

Department  of  the  Naval  Service. 

—79499.  Ottawa,  April  30th,  1915.  20-22 


TENDERS 


')"he  V'illage  of  Brussels  in  the  County  of  Huron. 
Ontario,  are  asking  for  tenders  for  street  paving 
and  curbing  of  the  Main  .Street.  Plans  and  speci- 
fications can  be  seen  at  office  of  John  Roger, 
Engineer,  Mitchel,  Ont.,  or  at  the  Clerk's  office. 
Tenders  received  up  to  June  15th,  191.">. 

F.  S.  SCOTT, 
22-23  Village  Clerk. 


Hydro  Electric  Power  Commission 
of  Ontario 


CITY  OF  STRATFORD 

(Ontario,  Canada) 

Waterworks 
Elevated  Water  Tower 

Notice  to  Contractors 


Si)ecifications  for  a  .500,000  Imperial  gallon 
elevated  water  tower  will  tie  issued  on  Friday, 
June  4th,  and  sealed  tenders,  mailed  to  the  un- 
liersigned,  and  marked  "Tender  for  Stratford 
PUevated  Water  Tower,"  will  be  accepted  until 
!l  a.m.  on  Friday,  June  25.  1915.  Copies  of  the 
above  specifications.  an<l  fnim  of  tender,  can  be 
obtained  from  the  adilrcss  given  below. 

The  lowest  or  any  tender  will  not  necessarily 
be  accepted. 

K.   A.  (JABV, 

(  hief  Engineer, 

llydro-Electric  Power  Commission  of  Ontario, 
Continental  Life  Building, 

Toronto,  Ontario. 

This  advertisement  will  not  be  paid  for  if  in- 
serted without  authority  from  the  Commission. 

'22-23 


.Sealed  tenders  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Supplying  Coal  for  the 
Dominion  Buildings,"  will  be  received  at  this 
office  until  4  p.m.,  on  Thursday,  June  17,  1915, 
for  the  supply  of  coal  for  the  Public  Buildings 
throughout   the  Dominion. 

Combined  specification  and  form  of  tender  can 
be  obtained  on  application  at  this  office  and 
from  the  caretakers  of  the  different  Dominion 
Buildings. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  sig- 
natures. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Honourable  the  Minister  of 
Public  Works,  equal  to  ten  per  cent.  (10  p.c.)  of 
the  amount  of  the  tender,  which  will  be  forfeited 
if  the  person  tendering  decline  to  enter  into  a 
contract  when  called  upon  to  do  so  or  fail  to 
complete  the  contract.  If  the  tender  be  not 
accepted   the   cheque   will   be  returned. 

By  order, 

R.  C.  DESROCHERS, 

Secretary. 

Department  of  Public  Works, 

Ottawa,  May  20,  1915. 

Newspapers  will  not  be  paid  for  this  adver- 
tisement if  they  insert  it  without  authority  from 
the  Department.— 79876.  21-22 


COUNTY  OF  HALDIMAND 


Good  Roads  Committee 


Tenders  will  be  received  for  the  construction 
of  at  least  ten  reinforced  concrete  highway 
bridges  varying  in  span  from  6  ft.  to  32  ft,,  on 
or  before  the  14th  of  June,  1916.  Plans  and  speci- 
fications may  be  seen  and  forms  of  tender  ob- 
tained at  the  office  of  the  County  Engineer, 
Dunnville,  Ontario,  any  day  after  the  1st  of 
June,  1915.     Tenders  to  be  addressed  to 

Mr.   BAIN,  Chairman. 
Good   Roads  Committee, 
20-23  R.  R.  No.  1,  South  Cayuga,  Ont. 


Tenders 
for  Travelling  Crane 

Tenders  will  be  received  by  tlie  undersigned, 
addressed  to  Chester  S.  Walters,  Esq.,  Mayor, 
(  hairman  I'.oard  of  Control,  Hamilton,  up  to 
."i  o'clock  p.m.  on  Wednesday.  June  16,  1915,  for 
ilie  following: 

One  Ten-ton  Travelling  Crane,  with  all  ap- 
purtenances for  the  hand  operation  of  same,  com- 
l)Iete  with  block  and  tackle  and  the  necessary 
transverse  and  longitudinal  girders  and  supports. 

Tenders  must  be  on  form  supplied  by  the  City 
Corporation.  Specifications  covering  the  above 
may  be  obtained  on  application  to  the  City  En- 
gineer's   Office,    City    Hall.  Hamilton. 

S.  H.  KENT, 

City  Clerk. 

Ilamilt.iii.  Jiuie  2.  lill.l.  22 


mm 

Tenders  for  the  Construc- 
tion of  the  Strachan  Ave. 
Bridge  over  the  C.  P.  R. 
Tracks 

Separate  tenders  will  be  received  by  registered 
post  only,  addressed  to  the  Chairman  of  the 
Board  of  Control.  City  Hall.  Toronto.  Canada, 
up  to  noon  on  Tuesday.  June  15th,  1916,  as  fol- 
lows :  — 

(a)  For  the  concrete  masonry  substructure  and 
concrete  floor  of  the  above  mentioned  bridge. 

(b)  For  the  supply  and  erection  of  steel  super- 
structure of  the  above  mentioned  bridge. 

Specifications  and  tender  form  may  be  ob- 
tained upon  application  at  the  office  of  the  Rail- 
way &  Bridge  Section.  Department  of  Works. 
City  Hall,  Toronto,  on  payment  of  ten  dollars 
(.^lO.OO),  this  sum  to  be  refunded  upon  return 
of  plans. 

Envelopes  containing  tenders  must  be  jdainly 
marked  on  the  outside  as  to  contents. 

The  usual  conditions  relating  to  tendering  as 
prescribed  by  City  by-law  must  be  strictly  com- 
plied with  or  the  tenders  may  be  declared  in- 
formal. 

Tenderers  shall  submit  with  their  tenders  the 
names  of  two  personal  sureties  approved  by  the 
City  Treasurer,  or  in  lieu  thereof,  the  bond  of 
a  guarantee  company  approved  as  aforesaid. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

T.  I..  CHURCH.  Mayor, 

Chairman,  Board  of  Control. 
Citv    Hall.  Toronto, 

May  27th,  1915.  22 


June  2,  1915 


Board  of  Education 


Sealed  tenders,  whole  or  separate,  addressed  to 
t!ie  Secretary-Treasurer  of  the  Board,  will  be 
ijctived  until 

Friday,  June  11th,  1915 

for 

Enlargement  Rosedale  School, 

All  Trades 
Brick  Playsheds,  Winchester 

Street  School 
Drain  Work,  Annette  Street 
School 

Cabinet  Work,  Williamson 
Road  School 

Sundry  Repair  Work 

Sale  of  Portable  Buildings, 
Strathcona  School 

Specifications  may  be  seen  and  all  information 
obtained  at  ihe  office  of  the  Superintendent  of 
Huildings.  fity  II all,  Toronto.  Each  tender  must 
be  accomp:inicil  \\itli  an  accepted  bank  cheque 
for  five  per  cent,  of  the  amount  of  tender  or  its 
eiiuivalent  in  cash,  applying  to  said  tender  only. 
Sureties  for  all  tenders  exceeding  Four  thousand 
dollars  must  be  furnished  by  Surety  Companies. 
Tenders  must  be  in  the  hands  of  the  .Secretary- 
Treasurer  at  his  office  in  the  City  Hall  not  later 
than  4  o'clock  on  the  day  named,  after  which 
no  tender  will  be  received.  The  lowest  or  any 
tender  will  not  necessarily  be  accepted. 

W.    C.  WILKINSON, 

Secretary-Treasurer. 

MILES  VOKES, 

Chairman  of  Committee.  22 


The  Quebec  Streams  Commission 

Proposed  Storage  Dam  on 
the  St.  Maurice  River 


Notice  to  Contractors 


Sealed  tenders,  addressed  to  the  undersigned 
and  marked  "Tender  for  .Storage  Dam  at  La 
Loutre  on  the  St.  Maurice  River,"  will  be  receiv- 
ed at  the  office  of  The  Quebec  .Streams  Commis- 
sion, Room  2()4,  Parliament  Building.  Quebec, 
until  twelve  o'clock  on  Tuesday,  the  15th  of  June 
next.  (1916). 

Plans  and  specifications  can  be  seen  on  or 
after  this  date  at  the  said  office,  or  at  the  Que- 
bec Streams  Commission's  oflSce,  Room  803,  Mc- 
Gill  Building,  Montreal. 

Parties  tendering  will  be  required  to  accept  the 
fair  wage  schedule  prepared  or  to  be  prepared  by 
the  Department  of  Labor  of  the  Province  of  Que- 
bec, which  schedule  will  form  part  of  the  con- 
tract. 

Tenderers  are  notified  that  tenders  will  not  be 
considered  unless  made  strictly  in  accordance 
with  the  printed  forms. 

An  accepted  bank  cheque  for  the  sum  of  One 
Hundred  and  Fifty  Thousand  Dollars  ($1.')0,- 
OfKJ.rai),  made  payable  to  the  order  of  the  Pro- 
vincial Treasurer,  must  accompany  each  tender, 
which  sum  will  be  forfeited  if  the  party  tender- 
ing declines  enterinff  into  contract  for  the  work, 
at  the  rates  stated  in  the  otTer  submitted. 

The  cheque  thus  sent  in  will  be  relumed  to 
the  respective  contractors  whose  tenders  are  not 
accepted. 

The  cheque  of  the  successful  tenderer  will  be 
iield  as  security,  or  part  security,  for  the  due 
fulfilment  of  the  contract  to  be  entered  into. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

By  order, 

O.  LEFEBVRE. 

Chief  Engineer. 
The  Quebec  Streams  Commission. 

Montreal,  April  29th,  1915. 

Newspapers  inserting  this  advertisement  with- 
out authority  from  the  Commission,  will  not  be 
paid  (or  it.        .  20 
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Tenders  for 
Bridge  Construction 

Sealed  tenders,  plainly  marked  as  to  contents, 
will  be  received  by  the  undersigned  up  to  G 
o'clock  p.m.  of  Friday,  June  18th,  1915,  for  the 
construction  of  a  Reinforced  Concrete  Truss 
P>ridge  (40-ft.  span)  being  the  third  bridge  south 
of  Brownhill  over  Toole's  Creek  on  the  boundary 
road  between  York  and  Ontario  Counties  oppo- 
site lot  27  East  Guillimbury,  York  County, 
known   as   Toole's  Bridge. 

Plans  and  specifications  and  all  information 
may  be  seen  at  the  oflSce  of  the  undersigned,  57 
Adelaide   Street   East,  Toronto. 

The  lowest  or  any  tender  will  not  necessarily 
be  accepted. 

FRANK  BARBER, 

Engineer. 

Toronto,  June  1,  lOlfj.  22 


TOWN  OF  BURLINGTON 

PROVINCE  OF  ONTARIO 

Tenders  for  Sewerage 
Works 

Sealed  tenders  will  be  received  by  the  Town 
Clerk  until  8  p.m.  on  Tuesday,  June  15th,  1915, 
for  the  following  works: — 

Contract  "A" — Labor  laying  sanitary  and  storm 
sewers  sub-divided  into  eight  contracts. 

Contract  "P" — Constructing  Sewage  Pumping 
Station. 

Contract  "S" — Furnishing  Sewer  Pipes. 
Contract     "X" — Constructing     Sewage  Disposal 
Works. 

Plans  and  specifications  may  be  seen  at  the 
Engineer's  Office,  Mail  Building,  Toronto,  or  at 
the  office  of  the  Town  Clerk,  Burlington  on  and 
after  June  1st. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

M.  C.  SMITH,  Esq.,  Mayor. 
JAS.  C.  ALLEN,  Esq.,  Town  Clerk. 
.   CHIPMAN  &  POWER,  Engineers. 
Toronto,  May  24th,  22 


Board  of  Education 

New  Central  Technical 
School 


The  .Advisory  Industrial  Committee  of  the 
Board  of  Education,  Toronto,  will  receive  sealed 
tenders,  addresserl  to  the  Secretary-Treasurer,  on 
or  before 

Tuesday,  June  8th,  1915,  for 

Concrete  Sidewalks — 
Grading  and  Seeding 
of  the  Grounds 

Plans  and  specifications  may  lie  seen  on  and 
after  Friday,  the  2Sth  inst.,  at  tlie  offices  of  the 
.\rchitects,  Messrs.  Ross  and  Macdonald,  90S 
Royal  Bank  Building.  Each  tender  must  be  ac- 
companied by  a  certified  cheque  of  five  per  cent, 
of  the  amount  of  the  tender  or  its  equivalent  in 
cash,  applying  to  said  tender  only.  Sureties  for 
all  tenders  exceeding  four  thousand  dollars  niust 
be  furnished  by  a  Surety  Company.  Tenders 
must  be  in  the  hands  of  the  .Secretary-Treasurer, 
at  his  office  in  the  City  Hall,  not  later  than  4 
o'clock  p.m.,  on  the  date  mentioned,  after  wliich 
no  tender  will  be  received.  The  lowest  or  any 
tender  will  not  necessarily  be  accepted. 

W.  C.  WILKINSON, 

Secretary-Treasurer. 

RHYS  D.  FAIRBAIRN, 
22  Chairman  of  Committee. 
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FOR  SALE 

A  Bargain,  Parsons  Trenching  Machine  almost 
new.  Digs  to  twenty  feet  deep  and  up  to  five 
feet  wide.     Box  196,  Contract  Record,  Toronto. 

2  ,  2 


FOR  SALE 


Concrete  Mixer,  12  ft.  cap.  "The  Standard"  Low 
Charging  on  truck,  with  high-grade  gasoline  en- 
gine, complete.  New  ;  never  been  used.  In  stock 
at  Montreal.  Extra  low  price.  Write  for  par- 
ticulars. The  Standard  Scale  &  Supply  Com- 
pany, 1345-47  Wabash  Ave.,  Chicago,  U.S.A. 

19-22 


Business  Opportunity 


Will  sell  Canadian  patent  rights  Baltzer  Sys- 
tem of  constructing  inexpensive  concrete  houses. 
Only  successful  system  of  kind.  Most  comfort- 
able, durable,  attractive,  5-room  houses  built. 
Simple  apparatus.  System  has  fully  demonstrat- 
ed its  worth  in  the  United  States.  Approved  by 
Ciovernment.     Write  for  details  immediately. 

AUGUST  BALTZER, 

Severance  Building, 
21-24  Los  Angeles,  Cal. 


Business  Buildings  and  Indus- 
trial Plants 

(Continued  from  page  51) 

in  connection  with  stores  and  apartments 
being  erected  on  Somerset  Street  E. 

Regina,  Sask. 

The  North-West  Lumber  &  Supply 
Company,  Eighth  and  Ottawa  Streets, 
have  commenced  the  erection  of  a  build- 
ing, estimated  to  cost  .$3,000.  Galvan- 
ized iron  construction. 

Toronto,  Ont. 

William  Davis,  3  Scarboro  Road,  has 
coinmenced  the  erection  of  a  store  at 
Queen  Street  and  Scarboro  Road.  Brick 
construction,  tar  and  gravel  roofing.  Es- 
timated cost,  $3,000. 

CONTRACTS  AWARDED 

Bedford,  Que. 

The  plumbing  contract  in  connection 
with  the  factory  being  built  for  the  Bed- 
ford Manufacturing  Company,  Bridge 
Street,  has  been  awarded  to  M.  Knight, 
Limited,  91  Inspector  Street,  Montreal. 
All  other  work  to  be  done  by  general 
contractor. 

Toronto,  Ont. 

Work  has  been  started  by  W.  B.  Charl- 
toti,  412  Indian  Road,  on  the  construc- 
tion of  a  factory  at  1152-1154  Dundas 
Street,  for  the  Le  Page  Individual  Com- 
munion Cup  Company,  103  Tyndall  Ave- 
nue. Smaller  trades  will  be  sub-let. 
Stone  and  brick  construction,  tar  and 
gravel  roofing.    Estimated  cost,  $25,000. 


Residences 

Charlottetown,  P.E.I. 

W'nrk  has  been  started  by  daj-  labor  on 
the  erection  of  a  residence  on  Brighton 
Street  for  Ivan  Rcddin,  c/o  Reddin  Bros. 
Architect,  J.  M.  Hunter,  Morris  Block. 
Approximate  cost,  $6,000. 

Dundas,  Ont. 

W  ork  has  been  started  on  tlie  erection 
of  a  residence  by  David  Craig.  Owner 
will  receive  tenders  on  all  trades  except- 
ing brick  work  and  jilastering.  Estimat- 
ed cost,  $3,500. 
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London,  Ont. 

A  residence  is  being  erected  on  Wort- 
ley  Road  for  T.  G.  Dockstader,  Queens 
Avenue,  hy  John  Hayman  &  Sons,  432 
Wellington  Street.  Brick  construction, 
concrete  foundation,  shingle  roofing.  Ap- 
])roxiinate  cost,  $.'i,7()0. 

Maisonneuve,  Que. 

Henry  I'.ertiier,  7.'>8  .Adam  Street,  has 
commenced  the  erection  of  a  brick  ve- 
neer residence.  Approximate  cost,  $7,- 
()()(>. 

Work  has  been  started  on  the  erection 
of  a  residence  by  J.  Rheaume,  907  Des- 
iardins  Street.    Estimated  cost,  $.''),()00. 

Ojibway,  Ont. 

Plans  for  a  residence  are  lioing  pre- 
pared for  Amede  Gignac  by  Leybourne 
&  Sewell,  Sandwich  .Street,  Windsor. 
Work  by  <l:i\-  lalidr.  I'.rick-  construction, 
concrete  fi  .uiidat  n  in,  sliingle  roofing. 
.Approximate  cost.  .HO, 500. 

Ottawa,  Ont. 

■  \.  S.  Qtiinn,  94  Fairmont  Street,  has 
commenced  the  erection  of  a  residence. 
.Stone  foundations,  brick  veneer  construc- 
tion, shingle  roofing.  Estimated  cost, 
.$4,500. 

Charles  Hollirook  &  Son.  425  Somerset 
-Street,  have  commenced  the  erection  of 
alterations  and  additions  to  a  house  for 
apartments.  Brick  veneer  eonstnutioti, 
shingle  roofing.    Estimated  cost.  $:.;(), ooo. 

Frank  Bossie,  452  Laiirier  ,\ venue  \V,, 
has  commenced  the  erection  of  apart- 
ments on  Laurier  .Avenue  by  day  labor. 
11  eating,  plumbin,g  and  electrical  work 
will  be  let.    Estimated  cost,  $10,000. 

\V.  E.  Noffke,  Architect,  Plaza  Build- 
ing, kideau  Street,  will  call  for  tenders 
shortly  on  the  erection  of  a  residence  on 
t'lemow  Street  for  J.  Beech.  Brick  con- 
struction, stone  foundation,  tile  roofing. 

Tenders  will  be  received  by  Millson  & 
lUirgess,  Architects,  Union  Bank  Piuild- 
iug,  for  the  conversion  of  premises  on 
Laurier  Avenue  into  apartments  for  Dr. 
J.  Lorne  Graham.  202  Laurier  ;\ venue 
W.    Estimated  cost,  .$9,000. 

Quebec,  Que. 

Work  has  been  started  on  the  con- 
struction of  a  frame  and  brick  reMdrm  i- 
by  J.  Letourneau,  172  Ste.  Marguerite 
Street.    Approximate  cost,  $5,000. 

Ernest  {■iochelte,  71  Des  Sti'jm.ii.'^ 
Street,  has  commenced  the  erection  oi  a 
residence  on  Bourlamarque  Street  by  day 
labor.  Smaller  trades  will  be  sub-let. 
.Approximate  cost,  $10, 000. 

Work  has  been  c<jmmeiiced  on  the 
erection  of  a  residence  at  I'durth  Street 
and  Fifth  .Avenue  by  All)ert  Lapointe,  74 
.Sixth  A  \  1  11  lie.  Limoilou.  I*'rame  and 
brick  con>tnu  tioii.  stone  foundation,  lelt 
and  gravel  roofing.  Estimated  cost,  $<),- 
000. 

Toronto,  Ont. 

L.  II.  Lankin,  124  Hampton  .Avenue,  is 
building  a  pair  of  residences  at  603-605 
Jones  Avenue.  Brick  construction,  shin- 
gle roofing.    Estimated  cost,  $3,000. 

Plans  have  been  drawn  for  a  pair  of 
residences  to  be  erected  at  133-135  Green- 
wood Avenue  for  C.  E.  Walton,  100  Ger- 
rard  Street  E.  Brick  construction,  shin- 
gle, felt  and  gravel  roofing.  .Approxi- 
mate cost.  $3,000. 

Dr.  J.  J.  Matheson.  1279  Dundas  Street, 
is  receiving  tenders  on  all  trades  except 
masonry  required  in  the  erection  of  a  re- 


sidence at  Dundas  and  Etna  Streets.  Ap- 
proximate cost,  $5,000. 

W.  Stollery,  20  Elgin  .Avenue,  has  com- 
menced the  erection  of  a  residence  on 
Keele  Street,  estimated  to  cost  .$4,500. 
I^rick  construction,  shingle  rooting. 

Tenders  for  wiring  two  residences  at 
E<lna  .Street  and  Indian  Road  are  being 
received  by  Mcllrf)y  &  Lowry.  105  ("len- 
deiinan  .Avenue. 

Westboro,  Ont. 

.\  residence  is  being  built  on  Golden 
Avenue  by  R.  E.  Rali)hs.  Brick  veneer 
construction.     Approximate  cost,  $4,000. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

Thf  general  contract,  masonry,  car- 
Iientry,  steel,  roofing,  plumbing  and 
painting  c  ontracts  in  connection  with 
the  erection  of  a  residence  on  Leinster 
Avenue  for  L.  B.  Johnston  have  been  let 
to  F.  D.  Barnes,  90  Jackson  Street  W. 
Estimated  cost.  $3,000. 

London,  Ont. 

Marry  Hayman,  491  Ontario  .Street,  is 
hiiilding  a  residence  for  J.  W.  Mether- 
all,  Queens  Avenue.  Brick  veneer  con- 
struction.   Approximate  cost,  $3,000. 

Work  has  been  started  by  M.  J.  Mor- 
rison, Dundas  .Street  E.,  on  the  erection 
of  a  residence  on  Elizabeth  .Street  for 
George  Burdick,  iV.'A  Dundas  Street. 
Brick  veneer  construction.  Approximate 
cost,  $9,000. 

The  general  contract  for  the  erection 
of  a  residence  on  Wortley  Road  for  Dr. 
R.  Ferguson,  141  Wortley  Road,  has  been 
awarded  to  G  Stark,  41  f'iidout  Street. 
Smaller  trades  will  be  sub-let  by  general 
contractor.    Approximate  cost,  $4,500. 

E.  Harley  Tennent,  456  Ridout  Street, 
has  let  the  contract  for  the  erection  of  a 
l)rick  residence  at  69  I'ullerton  .Street  to 
W.  Metcalf,  Whariicliffe  Road.  Estimat- 
ed cost,  $3,400. 

In  connection  with  the  residence  being 
i)uilt  on  Richmond  .Street  for  A.  E.  Neil, 
1051  Richmond  .Street,  the  general  con- 
tract and  masonry  contract  have  been  let 
to  Northey  &  Tullett,  S25  Dufferin  Street, 
and  the  carpentry  contract  to  .S.  l-'en- 
wick,  Langarth  Street. 

Montreal,  Que. 

The  painting  contract  in  connection 
with  the  flats  being  erected  on  Garnier 
Street  for  L.  Deslauriers,  496  I'^abre 
Street,  has  been  let  to  R.  Forget,  491 
l'"abre  Street,  and  the  heating  and  plumb- 
ing contract  to  J.  Lafrancois,  C"hand)ord 
Street. 

North  Bay,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  Dr.  D.  A.  Campbell. 
Campbell  Block,  has  been  awarded  to  J. 
J.  O'Neil,  North  Bay.  Plumbing,  heating 
and  wiring  cimtracts  not  yet  let. 

Ottawa,  Ont. 

The  general  contract  for  alteration  to 
a  residence  on  James  Street  for  P.  J. 
Powers,  432  Well9ington  Street,  has  been 
awarded  to  A.  Bochmer,  280  Creighton 
Street,  and  the  plastering  contract  to 
Murphy  &  Morrow,  139  Waverley  Street. 
Estimated  cost,  $6,000. 

Miss  .S.  M.  O'Grady,  has  awarded  the 
contract  for  alterations  to  a  residence  on 
Gloucester  Street  for  apartments  to  .A. 
Christie  &  Son,  359  Elgin  Street.  Brick 
construction,  stone  foundation,  felt  and 


gravel  roofing.  .Approximate  cost.  .$7,- 
000. 

(ieorge  Eaman  &  Son,  Isabella  Street, 
have  been  awarded  the  contract  for  the 
erection  of  a  residence  on  Allan  Place 
for  R.  B.  McDougall.  Brick  construc- 
tion, stone  foundation,  shingle  roofing. 
P'stimated  cost,  $9,000. 

Preston,  Ont. 

The  masonry  contract  in  connection 
with  the  erection  of  a  residence  on  Duke 
Street  for  John  Brill  has  been  let  to 
Wirsching  Bros.,  Duke  Street,  and  for 
carpentry  work  to  James  Eagle,  Hamil- 
ton Street.    Estimated  cost,  $4,000. 

Quebec,  Que. 

The  masonry  contract  in  connection 
with  the  residence  being  built  on  .Avenue 
des  Eral)les  for  E.  Morisette.  208  Latour- 
nelle  Street,  has  been  let  to  .A.  Frenette. 
.Sub-contracts  for  other  trades  will  be  let. 

G.  J.  P)elanger,  I  Second  Street,  is 
building  a  residence  on  Third  Avenue 
at  an  estimated  cost  of  $5,000.  Frame 
and  brick  construction,  metal  and  asbes- 
tos roofing. 

N.  Moisan,  23  D'Artigny  Street,  has 
aw-arded  the  general  contract  and  carpen- 
try contract  for  the  erection  of  a  resi- 
dence to  Lavoie  &  I-'rere,  52  Jeanne 
D'.Arc  Street.  Concrete  foundation. 
l)rick  construction,  felt  and  gravel  roof- 
ing.   .Approximate  cost,  $5,000. 

St.  Hyacinthe,  Que. 

The  general  contract  for  the  construc- 
tion of  a  residence  for  J.  A.  Boisseau 
has  been  awarded  to  Lumber  &  Con- 
struction Company,  Limited,  Ville  Street, 
Pierre,  Que.    Approximate  cost.  $7,000. 

Toronto,  Ont. 

The  masonry  contract  in  connection 
with  the  residence  being  built  on  Mel- 
gund  Road  for  R.  .A.  Shields,  121  Hilton 
.Avenue,  has  been  awarded  to  .Alfred 
Clare,  75  .Arlington  .\ venue.  ( )ther 
trades  not  yet  let.  Estimated  cost,  $4,- 
500. 

The  contract  for  plastering  in  connec- 
tion with  the  residence  being  built  for 
R.  W.  Hannah.  118  Silver  Birch  .Avenue, 
has  l)een  awarded  to  Nelson  &  Matthews. 
425  Clinton  Street,  the  contract  for 
plumbing  to  L.  C.  Webster.  278  Broad- 
view Avenue,  and  the  painting  contract 
to  Bromley  &  Hackett.  30  .\fton  .Avenue. 
Heating  contract  not  awarded. 

The  plastering  contract  in  connection 
with  the  residence  being  erected  on 
Kingswood  Road  by  A.  L.  Dufty.  218 
Balsam  Avenue,  has  been  let  to  E.  Bur- 
ridge.  395  Woodbine  .Avenue. 

Wilton  Grove,  Ont. 

Tile  general  contract  for  the  construc- 
tion of  a  residence  has  been  let  by  J. 
Crinklaw.  R.  R.  Xo.  2,  Wilton  Grove,  to 
Turner  Bros..  Belmont  Ont.  Estimated 
cost,  .$3,000. 


Power  Plants,  Electricity  and 
Telephones 

Craik,  Sask. 

The  Fargo  Rural  Telephone  Company 
have  been  empowered  to  borrow  $3,000 
for  the  construction  of  a  telephone  sys- 
tem.   Secretary,  David.  Walsh,  Craik. 

Power  to  borrow  $4,500  for  the  con- 
struction of  a  telephone  system  has  been 
granted  the  Bennett  Rural  Teleplione 
Company.  Secretary-Treasurer,  L.  M. 
Bennett,  Craik. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  IngUs  Company,  Umited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office :  Room  509  Canadian  Ejcpress  Building 
Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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Gait,  Ont. 

I  Mans  are  being  prepared  for  the  elec- 
trification of  the  Lake  Erie  &  Northern 
Railroad,  between  Gait  and  Brantford. 
Manager,  Martin  L.  Todd,  care  of  Com- 
pany, East  River  Road,  Gait. 

Hull,  Que. 

Tenders  will  be  received  nntil  4  p.m., 
June  7th,  by  City  Clerk  H.  Boulay  for  the 
supply  of  the  following  equipment: — one 
waterwheel,  1,200  h.p.,  and  governor;  one 
set  of  double  helical  gears;  one  electric 
generator,  600  kw..  3,200  volts,  2-phase, 
00-cycle;  one  centrifugal  pump,  5,500 
Imperial  gallons  p.m.,  under  380  feet 
head;  all  other  necessary  appliances,  me- 
ter gauges,  piping,  switchboards,  trans- 
formers, starte/s,  etc.  Specifications  at 
office  of  City  Engineer,  J.  P.  Laforest. 

Nanaimo.  B.C. 

'I'lic  1!.  C.  Telephone  Coitipany,  Bas- 
tion Street,  Nanaimo,  and  55  Seymour 
Street,  Vancouver,  contemplate  laying 
000-pair,  200-pair,  100-pair,  and  50-pair 
cables. 

New  Liverpool,  Que. 

The  Village  Council  contemplate  the 
installation  of  an  electric  lighting  sys- 
tem.   Commissioner,  J.  Ilaiiu-Iin. 

North  Vancouver,  B.C. 

The  City  Council  have  authorized  Su- 
penintendent  Hurd  of  the  North  Van- 
couver Ferry  Company,  Columbia  Street, 
Vancouver,  to  purchase  one  7^2  kw.  dy- 
namo and  other  equipment  for  lighting 
the  ferry  wharf  and  buildings  on  Lons- 
dale Avenue. 


Fires 

Barnston  Township,  Que. 

A  sawmill  l)elonging  to  VV.  K.  iiald- 
vvin,  liald win's  Mills.  Que.,  has  been  to- 
tally destroyed  l)y  fire.  Owner  will  re- 
build at  once.  Mill  con^tnu■lil1ll,  shin- 
gle rooting.  Belts,  shaftiii.n  ami  iii.nliin- 
ery  will  l)e  reciuired. 

Parrsboro,  N.S. 

hire  has  destroyed  the  American 
liouse.  Eastern  ;\venue  and  Main  Street. 
The  proprietor,  Robert  Smith,  carried 
small  insurance. 

St.  Jerome,  Que. 

y\  sawmill  l)elonging  to  Rodrigue  Des- 
chambaull  has  been  destroyed  by  fire, 
with  a  loss  of  $10,000,  covered  by  in- 
surance. Owner  will  rebuild  and  is  in 
the  market  for  machinery. 

Waterdown,  Ont. 

I'ire  lias  destrcjyed  (he  Post  Office, 
i'uhlic  Library  and  a  store  belonging  to 
I'.  VV.  Walling;,  and  damaged  A.  E.  Al- 
ton's barln-r  shop.    Loss,  $35,000. 


Miscellaneous 

Bassano,  Alta. 

'i'enders  will  be  received  until  June 
null  by  the  Town  Clerk,  Ci.  B.  R.  Bond, 
for  the  supply  of  one  750-gallon  turbine 
waterworks  pump.    Plans  with  Clerk. 

Charlottetown,  P.E.L 

The  City  Council  are  receiving  prices 
on  an  auto  hose  truck  with  chemical 
tanks,    (^lerk,  W.  VV.  Clarke. 

HaUfax,  N.S. 

Tenders  will  lie  received  until  July  1st 
by  the  Department  of  Naval  Service,  Ot- 
tawa, for  the  manufacture,  supply  and 


erection  of  one  thirty-ton  steam  wharf 
crane  of  the  derricking  jib  type,  for  Hali- 
fax Dockyard.  Specifications  at  office  of 
Consulting  Naval  I'2ngineer,  Ottawa. 

Sandwich,  Ont. 

G.  Jacques  &  Company,  Boug  Building, 
will  receive  tenders  until  June  15th  for 
the  erection  of  a  mausoleum  for  J.  D. 
Lavin,  Anahein,  C^alifornia.  Natural 
stone,  reinforced  concrete  and  steel  con- 
struction concrete  slab  roofing  and 
floors.    Approximate  cost,  $:!,000. 

Ste.  Anne  de  le  Perade,  Que. 

'I'he  purchase  of  fire  apparatus  lo  cost 
about  $8,000  is  contemplated  by  tlie  Vil- 
lage Council.  An  engine  and  quantity  of 
hose  will  be  required.  Clerk,  J.  A.  P. 
Cliarcst. 

St.  Hyacinthe,  Que. 

Tenders  will  be  received  until  June 
loth  i)y  the  City  Clerk,  A.  Messier,  for 
the  supply  of  several  thousand  pounds  of 
pig  lead,  3,000  feet  of  14-inch  cast  iron 
water  pipe,  800  feet  of  10-inch,  1 ,400  feet 
of  8-inch,  and  fi.OOO  feet  of  6-incli,  deliver- 
ed f.o.b.  (i.  T.  !'!.  Statif>n,  St.  Hya- 
cinthe. 

St.  Mary's,  Ont 

St  Mary's  Wood  Specialty  Company, 
Limited,  are  in  the  market  for  200  feet  of 
15-inch  shavings  exhaust  pipe. 

Toronto,  Ont. 

Tenders  will  be  received  until  June 
8th  by  the  Bf)ard  of  Control  for  the  sup- 
ply of  four  completely  eepiipped  street 
cars  and  one  lathe  for  machine  shop. 
Plans  and  specification  at  office  of  Works 
Department,  City  Hall. 

Toronto  Hydro-F21ectric  Commission- 
ers, 236  Yonge  Street,  will  receive  ten- 
ders until  June  lird,  for  painting  street 
pillars  and  for  the  sujiply  of  cedar  poles. 
Specifications  with  Purchasing  Agent,  15 
Wilton  Avenue. 

Westmount,  Que. 

1  enders  on  the  smaller  trades  required 
in  the  erection  ot  comfor:  stations  and 
shelters  in  \\\st mount  Park  are  lieing 
received  by  Reid,  MacGregor  &  Reid, 
Drummond   Iriuilding,  Montreal. 

Windsor,  Ont. 

The  Water  Commission  of  City  Coun- 
cil will  call  for  tenders  shortly  for  the 
supply  of  160  h.p.  boiler  equipment. 
Secretary  to  Commission,  W.  A.  Han- 
rahan. 


Late  News  Items 

Acton,  Ont. 

Work  has  been  started  on  the  erection 
of  a  church  for  the  Methodist  Congre- 
gation. The  masonry  contract  has  been 
let  to  W.  J.  Rusk,  98  Prospect  Street, 
Hamilton,  the  i)lastering  contract  to 
Robert  Leichman,  and  the  carpentry 
contract  to  W.  B.  Taylor,  Barrie. 

Adamsville,  Que. 

The  contract  for  the  substructure  of 
the  bridge  being  built  over  the  Yamaska 
River  for  the  Municipal  Council  has 
been  let  to  A.  Pellerin,  Farnham,  Que. 
Concrete  and  steel  construction. 

Broadview,  Sask. 

Tenders  will  be  received  until  June 
10th  by  J.  S.  Holden,  Divisional  Engi- 
neer, Winnipeg,  for  the  construction  of 
a  concrete  subway  for  the  Canadian  Pa- 
cific Railway.     Plans  and  specifications 


at  offices  of  .Superintendent,  Brandon, 
Man.,  and  of  the  Engineer. 

Crystal  Beach,  Ont. 

Fire  has  rlestrfjyed  business  premises 
here,  causing  the  following  losses: — Dr. 
T.  Snyder,  Niagara  Falls,  N.Y.,  $r{0,000: 
J.  Dalton  &  Company,  $25,000;  Oystal 
Beach  Natural  Gas  Company,  offices  des- 
troyed. A  restaurant  belonging  to  Frank 
Moon  and  the  Ontario  Hf)tel  have  been 
damaged. 

East  Kildonan,  Man. 

The  roofing  contract  in  connection 
with  the  three  schools  being  built  for 
the  Municipality  has  been  let  to  Winni- 
peg Steel  Granary  &  Culvert  Company, 
Archibald  Street.  St.  Boniface,  and  the 
electrical  contract  to  Scorer  Bros..  .503 
Union  Trust  Building.  Winnipeg. 

Halifax,  N.S. 

The  general  contract  for  the  erection 
of  a  residence  on  Young  .Avenue,  for  A. 

0.  .Saunderson,  14  Lucknow  Street,  has 
been  awarded  to  Rhodes  Curry  Company. 
Windsor  Street.  Frame  construction, 
concrete  foundation,  shingle  roofing. 
.Approximate  cost,  $10,000. 

Harwich  Township,  Ont. 

Tenders  will  be  received  until  June  5th 

1,  y  Robert  Tedford,  R.  R.  No.  4,  Blen- 
heim, Ont.,  for  veneering  the  school  in 
Section  No.  17  with  white  brick  and 
renovating  the  interior.  Plans  and  speci- 
fications with  Mr.  Tedford. 

Montreal,  Que. 

Work  has  been  started  on  the  erection 
of  seven  residences  on  Hampton  Street 
by  P.  Lewis,  118  Grand  Boulevard.  Es- 
timated cost.  $14,000. 

Ottawa,  Ont. 

in  connection  with  the  residence  being 
erected  on  Bellwood  Street  for  the  Oak- 
land Land  Company,  58  Sparks  Street, 
the  contract  for  masonry  has  been  let  to 
B.  Dougherty,  16  Cayuga  Street,  and  for 
carpentry  to  Walter  Fryer,  5  Glen  Ave. 

Quebec,  Que. 

1*".  Carfeau,  <>0  Maisonneuve  Avenue, 
has  commenced  the  erection  of  a  brick 
residence,  estimated  to  cost  $8,000.  Con- 
crete foundation,  felt  and  gravel  roofing. 

The  masonry  and  carpentry  contracts 
in  connection  with  the  erection  of  a  resi- 
dence on  Aberdeen  Street  for  J.  E. 
Rouillard,  .'i8  St.  Marie  Street,  have  been 
awarded  to  East  &  Masson,  62  St.  Na- 
zaire  Street.  Brick  construction,  con- 
crete foundation,  felt  and  gravel  roof- 
ing.   .Approximate  cost,  $8,000. 

Tenders  for  the  construction  of  per- 
manent sidewalks  will  be  received  until 
4  p.m..  June  9th,  by  City  Engineer  W. 
D.  Baillairge.  Plans  and  specifications 
at  office  of  Engineer. 

Toronto,  Ont. 

J.  .\.  Wickett  Limited,  Traders  Bank 
Building,  are  receiving  prices  on  about 
15,000  square  feet  of  expanded  metal  for 
the  roof  of  the  new  Registry  Office. 

Uxbridge,  Ont. 

In  connection  with  the  residence  be- 
ing erected  for  Moore  Bros.,  the  con- 
tract for  masonry  and  carpentry  has 
been  awarded  to  W.  J.  Davenport  & 
Son.  Orillia,  for  excavation  and  cement 
work  to  Winters  &  Companj-.  and  the 
heating  and  plumbing  contract  to  Phil- 
ips &  Company,  Orillia. 
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DUMB  WAITERS 


Roelofson  self  re- 
taining dumb  waiters 
are  fast  replacing  the 
old  styles. 


They  are  so  con- 
structed that  they 
will  hold  the  car 
stationary  at  any 
point  desired  with- 
out the  use  of 
brake  or  rope 
clamp. 

We  will  furnish 
Ji'awings  and  es- 
timates of  cost 
for  special  mach- 
ines to  be  used 
as  wall  hoists, 
freight  or  invalid 
elevators. 

Roelofson 

Elevator 
Works 
Gait,  Ont. 


Water  Supply 
from 
Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 


Write  for  Bulletin  26 
explaining  the  use  of 
Cook's  Patent  Brass 
Tube  Well  Strainer. 

A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

.Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  iiicluiliii^'  Steam.  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pump.s, 
Working  Bai-rels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

C.\T.M,oouE  Mailed  Upon  Request 


Steel  Dump  Cars 

Any  Size  or  Design 

Workmanship  Guaranteed 
Prompt  Delivery  Prices  Moderate 


(Car  Dumps  Either  Side) 

Let  us  Quote  on  Your  Requirements. 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 


Goold,  Shapley  &  Muir  Co. 

Calgary 


Brantford 


Limited 

Winnipeg  Regina 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 
Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


June  2 


Made  in  Canada 


Preseri/es  Roads 
Prei/ents  Dust- 


Good  roads 
at  low  cost 


Champagneur  Avenue,  Outremont,  P.  Q. 
Constructed  in  1914  with  "Tarvia  X" 


Tlie  proper  kind  of  roads  in  a  community 
means  increased  propert}'  values,  more  acces- 
silile  markets,  reduced  transportation  expenses. 

The  important  question  now  is — "Can  good 
roads  be  built  at  low  cost? 

The  answer  is — "Yes,  if  Tarvia  is  used — and 
here  are  the  facts." 

For  many  years,  outside  of  the  heavy  traffic 
zones  in  lar^je  centres,  macadam  roads  were 
recognized  as  the  most  economical  and  satis- 
factory. The  advent  of  the  automobile  chang- 
ed this.  Macadam  roads,  as  then  constructed, 
rapidly  disintegrated  under  motor  car  traffic. 

The  French  engineers  were  the  first  to  make 
this  discovery.  They,  also,  were  the  first  to 
find  a  remedy,  namely,  the  use  of  tar  prepara- 
tions instead  of  water   in    building  macadam 


Thousands  of  miles  of  macadam  roadways 
have  been  treated  with  Tarvia  and  to-day  a 
tarviated  roadway  with  its  firm,  easy  traction 
surface,  free  from  dust  and  mud,  is  a  blessing 
to  hundreds  of  communities  in  various  parts 
of  the  land. 

A  tarviated  roadway  is  durable  enough  to  be 
called  permanent,  because  it  is  strong  enough 
to  withstand  modern  automotile  traffic. 

The  first  cost  of  tarviating  a  road  is  not  great- 
ly in  excess  of  the  cost  of  constructing  plain 
macadam.  The  saving  in  maintenance  expense, 
however,  is  usually  greater  than  the  cost  of 
the  Tarvia  treatment. 

In  other  words,  a  tarviated  road  is  really  less 
expensive  than  ordinary  dusty,  muddy,  water- 
bound  macadam. 


Special  Service  Department. 


This  (  oiiii'any  lias  a  corps  of  trained  engineers  and 
i-heniists  who  have  given  years  of  study  to  modern  road 
problems.  'I'he  advice  of  these  men  may  be  liad  for 
the  askiuK  by  anyone  interested. 


If  yon  will  write  to  the  nearest  office  regarding  road 
oroblems  and  conditions  in  your  vicinity  the  matter  will 

)ia\'0  prom[>t  attention. 


THE   PATERSON    MANUFACTURING    COMPANY,  LIMITED 

MONTREAL  TORONTO  WINNIPEG  VANCOUVER 

THE  CARRITTE-PATERSON  MANUFACTURING  CO.,  LIMITED 


ST.  ,10HN,  N.  B. 


HALIFAX,  N.  S. 


SYDNEY,  X.  S. 
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JACKHAMER 

Operates  by  steam 
or  air. 

Drills  up  to  1 6  ft.  holes. 

Used  for 
Open  Cut  Work 
Trench  Excavation 
Breaking  Boulders 
Shaft  Sinking 
Drifting 
Boring  Coal 
Trimming  Walls 

This  tool  rotates  automatically  and  full  air  pressure  may  be 
directed  through  the  hollow  steel  to  completely  clear  the 
hole  of  all  cuttings.     This  permits  of  drilling  deep  holes. 

Illustration  covers  all  the  latest  improvements. 

CANADIAN  INGERSOLL  -  RAND  CO.,  LIMITED 

COMMERCIAL  UNION  BUILDING,   MONTREAL,  CAN.      -     works:  sherbrooke,  que. 
Sydney,        Montreal,       Toronto,       Cobalt,      Timmins,       Winnipeg,       Nelson,  Vancouver. 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

Applied  Perspective,  by  William  P.  P.  Longfellow. 
Published  in  1901  by  Houghton  Mifflin  &  Com- 
pany. 98  pages,  illustrated.    Price  $1.00. 

A  Treatise  on  Cement  Specifications,  by  Jerome 
Cochran.  Published  in  1912  by  D.  Van  Nostrand 
Company.    100  pages.    Price  $1.00. 

Building  Stone  and  Clay  Products,  by  Pleinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
165  pages,  illustrated.    Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 

Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

Tlie  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$3.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 
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firaN(]BONESlj\Tn 

GAUGE 


Two  reasons  cause  the  user  of  ordinary  metal  lath  to  use  a  heavy  gauge;  the  need  for 
stiffness,  and  as  a  precaution  against  corrosion.  Herringbone  users  are  freed  from  the  first 
reason  l)y  the  rilil^ed  design  of  the  lath.  Copper  alloy  the  latest  Herringbone  improvement 
gi\  es  1  I crring].)one  Lath  without  increase  in  weight,  an  increase  of  61  per  cent,  in  resistance 
to  corrosion.  In  other  words,  assuming  a  failure  of  the  protective  coating,  twenty-seven 
gauge  1  I crringbone  Copper  Lath  will  last  longer  than  twenty-three  gauge  ordinary  metal 
Alloy 

lath.    And,  l)est  of  all,  the  price  has  not  l:)een advanced. 

(Contractors  who  have  been  using  twenty-three  gauge  ordinary  metal  lath  may  therefore 
substitute  twenty-seven  gauge  Llerringbone  Copper  Lath,  maintain  the  quality  of  their 
work,  and  increase  their  ]:)rofits.  Alloy 

Ask  for  the  Ijooklet  "Why  Copper  Alloy?" 

Clarence  W.  Noble         -         General  Sales  Agent 

117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company  Manufacturers 


^  UNIVERSAL  CLAMPS 

to  convert  any  round   rod  into  a  bolt 


Long  bolts — removable  bolts — bolts  extending  through  timber  and 
poured  concrete — these  are  best  for  form  work. 

The  Universal  Form  Clamp  converts  round  rods  of  any  size  mto 
threaded  bolts  with  removable  heads  and  adjustable  nuts. 

Fig.  1 ,  in  the  column  at  the  left,  shows  the  clamp. 

Fig.  2,  shows  the  cross-section  of  the  clamp,  with  the  oval  hole. 

Fig.  3,  is  a  longitudinal  section,  showing  the  clamp  secured  on  the  rod  by  the  upset  shoulder  and  the  screw. 
In  operation,  rods  are  passed  through  holes  in  forms.    On  one  end  of  each  rod  a  clamp  is  placed  and 
screwed  down. 

Fig.  4,  shows  the  tightening  wrench  which  is  slipped  over  the  opposite  end  of  the  rod,  after  another  clamp 
has  been  put  in  place.  The  wrench  locks  to  the  rod  with  the  cam  (A).  Turning  the  handle  (B)  slides  the 
loose  clamp  along  the  rod,  against  the  form  until  the  adjustment  is  exact.  Then  the  clamp  screws  tightened 
actually  making  a  kink  in  the  rod.  When  the  wrench  is  removed,  you  have  a  long  bolt  securely  holding  forms 
together.    The  rod  will  break  before  the  clamp  will  come  off  either  end. 

Fig.  5,  shows  the  rod-puller  used  in  withdrawing  rods  when  forms  are  wrecked.    The  clamps  are 
loosened  and  the  rods  are  easily  removed. 

One  Clamp  for  walls,  columns  and  soffits  ^^'^  t"t\?  i?.!,!:e1o"';o"f ^^^^^  ^ 

:u]il  \  Hi  ioiM  lengths  of  steel  rods,  forms  may  be  held  rigidly  in  place  during  the  entire  process  of  ^ 
biiililing. 

Write  for  circulars  and  prices.    We'll  send  a  sample  clamp  for  10c.  to  pay  postage  and  packinp. 


Universal  Form  Clamp  Co. 

Sole  Representatives  for  Ontario  and  Eastern  Canada: 

Railway   Contractors    Supply  Company 

504  Standard  Bank  BIdg.,  Toronto  yj*'^ 

Montreal  representatives— Rain.ic-y  it  Kelly.  SU  Quebec  Bank  BklR. 
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Galvanized 
Steel  Tanks 


Reservoir  Tanks 
Water  Tanks 
Dipping  Tanks 
Toat  Pans 
Oil  Storage 
Tank  and 
Measuring  Pumps 


Prices  quoted  promptly  on  heavy  gal- 
vanized steel  tanks  for  every  purpose. 

Wayne  Measuring  Systems  for  handling 
your  gasoline  and  oils  will  save  you 
money. 

Wayne  Oil  Tank  &  Pump  Co. 

Limited 

Woodstock,  Ont. 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 

MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSVILLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited,  Toront*,  Ont. 


TRADE  STANLEY 


MARK 


Stanley's  Gra- 
(liometer  saves 
much  time  in 
llailway  and 
Drainage 
Works.  Can  be 
divided  to  read 
eitherordinary 
or  percentage 

fr  a  d  i  e  n  t  8. 
llustrated 
pamphlet  on 
application 


The  Largest  Manufacturers  of  Surveying 
and  Drawing  Instruments  in  the  World. 

Drawing  Office  Stationery  of  all  kinds  sup- 
plied on  the  most  favorable  terms.  A  very 
large  stoclr  kept. 

Please  send  for  our  catalogue  "K  91"  and  compare  our 
prices  with  those  of  other  fitst-class  makers. 

W.  F.  Stanley  &  Co.,  Limited 

286  High  Holborn,  LONDON,  ENGLAND 


Lest  We 
Forget 


Advertising  is  an 
insurance  policy 
against  forgetful- 
ness.  It  compels 
people  to  think 
of  you. 

Contract  Record 

and  Engineering  Review 

Toronto  Montreal  Winnipeg 
Vancouver  London,  Eng. 


June  2,  1915 


THE   CONTRACT  RECORD 


63 


Air  Compressors 

of  Belliss  Make  have  gained  their  reputation  for 


Simplicity  of  Design 
Compact  Design 
Continuous  Operation 


Noiseless  Running 
Low  Oil  Consumption 
Overall  Efficiency 


Messrs.  Belliss  &  Morcom,  Ltd. 

BIRMINGHAM,  ENGLAND 

Laurie  &  Lamb 

Board  of  Trade  BuUding,  MONTREAL 


Agents 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


HHP''' 

Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling— Positively  LEAK  PROOF. 
Wrte  for  1915  Cataloiiue 

319  Pender  St.  VANCOUVER,  B.C. 


The  "PANAMA  LINE"  of  Road  Machinery,  Road  Graders, 

Levellers  and  Drags 

is  the  most  complete  line  of  practical  Road  Machinery  made  in  Canada 


GRADERS 
Panama  Giant  (traction)  3300  lbs. 
Panama  Standard  (6  horse)  2800  lbs. 
Panama  Boston  (2  or  4  horse)  1000  lbs. 
Panama  Jr.  Improved  (2  horse)  600  lbs. 
CAST  IRON  AND  CORRUGATED  CULVERTS 


The  TOWNSHIP  WINNER 
Road  Drag 

With  tho  Anti-Skid  Rear  Truck  Attached 


SCRAPERS 

Panama  Drag  Scrapers    Panama  Wheeled  Scrapers 
DRAGS 

3-Way  Drag  No.  1  3-Way  Drag  No  2 

Township  Winner,  8  ft.       Township  Winner,  7  ft. 
Panama  No.  1        Panama  No  2  Simplex 

A  FULL  LINE  OF  CONCRETE  MACHINERY 

THEY  ARE  ALL  SAYING 
THE  SAME 

"Last  Spring  we  pur- 
chased from  the  Exeter 
Mfg.  Co.,  Limited,  one 
Panama  Jr.  Improved  Grader 
and  one  Township  Winner 
Drag  witli  truck.  The  mem- 
bers of  our  Council  Board 
were  all  surprised  that  this 
grader  would  do  the  heavy 
grading  that  we  did  with  it. 
This  is  all  tlie  road  machin- 
ery we  have  in  our  town 
and  we  have  been  able  to 
keep  our  streets  in  excellent 
condition  with  the  use  of 
these  two  machines." 
(Signed) 
Reeve  of  Teeswater. 

If  you  want  Service,  Get  the 
PANAMA  JR.  IMPROVED. 
Don't  Get  the  "Just  as 
Good." 


The  Exeter  Mfg.  Co.,  Limited,  Exeter,  Ont. 


Ask  for 

1915  Catalogue 

No.  25  J.  L.  Neilson,  Winnipeg,  Man.,  Western  Agents      T.  E.  Dean,  Ft.  William,  Agent  N.  Ont 


Ask  for 
1915  Catalogue 
No.  25 


Sales  Offices 
Welland  -  Ontario 

Cobalt  Ontario 
7  Bank  Street  Chambers 

Ottawa 
417  New  Birks  Building 
Montreal 


w'e."*  STANDARD  STEEL 
"  ^  "  ^      CONSTRUCTION  CO. 

LIMITED 
WELLAND 

Mam  I 


Reinforcing  Sara 

'.Solf-Hcntering" 

Corrugated 
Sheating 

.Send  for  Stock  List 


Itl  ICS  AM 


CANADA 

Kl'.Ki  THUS 


Steel  Buildings  and  Bridges 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Offices  and  Branch  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
160  Princess  Street.  WINNIPEG. 

Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St.,  VANCOUVER. 
Canada  West  Electric,  Ltd.,  REGINA  and  EDMONTON. 
Northwestern   Engineering  &   Construction   Company,  Limited, 
CALGARY. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office -M  4515-M  4516      Residence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


RIVETED  TANKS 

RIVETED  PIPES 

PONTOONS 

and  other  similar  works 

Manufactured  by 

Canadian  Stewart  Co.,  L  imited 

TORONTO 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly.  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


ARE  YOU  GOING  TO  BUILD? 

Before  erecting  your  new  building  you  should 
consider  the  possibilities  and  many  advantages 
to  be  gained  by  the  use  of 

"AMERICAN"  Enameled  Brick 

Write  for  catalogue,  also  samples,  miniature  or 
full  size. 

AMERICAN  ENAMELED  BRICK  &T1LE  COMPANY 

1182  Broadway,   New  York. 


KAHN   ARMOR   PLATES  for  CONCRETE  ROADS 

Write  for  descriptive  pamphlet 


Crojs sectional  vie  w  showlntc  joint  protected  by  Kahn  Armor 
Plates  with  flUor  between  them. 


Kahn  Armor  Plate. 
The  Beveled  Edge  Protects  the  Concrete 


TRUSSED    CONCRETE    STEEL   CO.   OF  CANADA,  LIMITED,  Walkerville,  Ont. 
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1^  A  f  f   C!   New  and  Relaying 
lV./\J. L^O  Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized  in  the    "Keith''    Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being- proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.       Write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

.Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Mesari?.  ROBERT  HAMILTON  &  CO.,  LTD.,  Ban k  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


Standard 

Wires  and  Cables 


Bare  Copper,  Brass  and  Bronze  "Wirt  s 
St.vndard  C.C.C.  Wire  (Colonial  Copper  Clad) 
Weatherproof  Wire,  Rubber  Insulated  Wire 
Varnished  Cloth  Cables  (Varnished  Cambiic) 
Fibre,  Paper  and  Rubber  Leaded  Cables 
Armored  Cables  of  all  kinds 
Cable  Terminals,  Junction  Boxes,  etc. 

For  further  i7i/ormation  write  oiir  tieaiesi  office. 

Standard  Underground  Cable  Co.  of  Canada,  Limited 
Hamilton,  Ont, 

Montreal,  Que.  Winnipeg,  Man.  Seattle,  Wash. 


INDUSTRIAL  LOCOMOTIVES 


The  designs  of  our  small  locomotives 
are  the  result  of  wide  experience. 

All  details  are  accurately  finished  to 
standard  gauges  and  are  absolutely  inter- 
changeable on  all  locomotives  of  the 
same  class  and  size. 

This  cuts  out  long  delays  when  parts 
wear  out,  as  parts  liable  to  wear  can  be 
kept  on  hand  or  shipped  promptly  from 
our  works. 

MONTREAL  LOCOMOTIVE  WORKS,  LIMITED 

DOMINION  EXPRESS  BUILDING.  MONTREAL.  CANADA 


SHEATHING 


SAVES 


25% 


docs  the  work  of  Lumber  and  Slicathing  i'apcr — docs  it  better — and  costs  less.  Made  of  heavy  sheets  of  As- 
phalt-Mastic, reinforced  with  kiln-dried  laths,  Hishopric  Sheathing  is  strong  and  rigid,  and  absolutely  proof 
against  wind  and  dampness,  rats  and  vermin. 

Ijisliopric  Sheathing  makes  a  splendid  lining  for  barns,  stables  and  granaries,  and  interlining  for  walls 
and  floors  of  houses  and  cold-storage  rooms. 

Write  for  samples  and  full  information  about  the  nioney-;5aving  Bishopric  Products  and  I'crmatitc  Roof- 
in-  !•> 

T*!  T*»      1  •  IVr      11     n  J     ^  ¥  •         *L       J  Office  and  Factory: 

Ihe  Bishopric  wall  Board  Co.,  Limited,    538  Bank  St.,  Ottawa,  Canada 
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Imi''  ■;  I'll", 


The  Ormsby  Rolling  Steel  Door 
Bears  the  Underwriters*  Label 

You  can  buy  it  assured  that  it  will  satisfy  the 
Underwriters,  that  it  will  close  automatically 
when  struck  by  fire  and  will  stop  the  fire.  Takes 
up  but  two  inches  on  either  side  of  opening  and 
but  one  foot  above.  Let  us  submit  interesting 
figures. 

A.  B.  Ormsby  Company,  Limited 

A        .  J     .1.  TORONTO 

Associated  with 

The  Metal  Shingle  &  Siding  Co.,  Limited 

Preston      Montreal      Winnipeg      Saskatoon  Calgary 


THE  RELIABLE 
DOOR  HANGER 


IS  A  MOST  SATISFACTORY  HANGER 

Round  Track— Easiest  surface  for  sliding. 
Adjustable  Supports— Strongest  principle  for 

supporting. 
Rigid  Frame — The  most  satisfactory. 

Three  Sizes  Track  Three  Sizes  Hangers 

Largest  used  in  our  Fire  Door  Fixtures  which  are 
Labeled  by  Fire  Underwriters. 

AUITH  MFG.  CO.,  LIMITED 

HAMILTON 


For  Surface 

Treatment  of 
Roads  the 

TAROADS 

patent  Machines  are 
far  in  advance  of  any 
other  Tar  Spraying 
apparatus  on  the  mar- 
ket for 

Efficiency 

and 

Expedition 

(penetration  assured.) 
They  are  capable  of 
DOUBLE  the  out- 
put of  all  other  ma- 
chines. 

Write  for  illustrated 
folders. 

EXQU/R/ES 
SOLICITED 


Cable*: 
TAROADS  -  LONDON 


TAlJOAnSl  SYNDICATE,  LTD. 

JL   X  A.  Mi  Ai  (^,>  Herbert  B.  M.  Praed,  Bart. ) 


9  VICTORIA  STREET 
WESTMINSTER,  London,  Er 
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The  quality 
argument  is  the 
only  argument 
needed  to  sell 


sold  all  over  North  America. 


Besides  being  a  durable,  uni- 
formly serviceable  product  of 
the  best  methods  and  the  best 
material  the  world  affords,  they 
have  that  beautiful  distinctive, 
unfading  color  that  wins  admir- 
ration  wherever  it  goes. 

"BRADFORD  REDS"— Our  smooth 
surfaced  brick,  used  extensively  in 
facing  fine  residences  and  public 
buildings.  Made  by  the  impervious 
process  in  standard  size;  by  the  dry- 
press  process  in  both  standard  and 
Roman  sizes.  Ornamentals  carried 
in  stock. 

"Bradford  Ruffs"— Our  rough-textured 
brick,  ideal  for  bungalows,  garden  walls 
and  rustic  effects. 

Write  for  the  RED  Catalog. 

Bradford  Pressed  Brick  Co. 

"The  Red  Brick  People" 
Bradford,  Pa. 

IVe  a/so  make  lire-pnio/ntg  IJollow 
Brick  and  Hollow  Block. 


At  the  Panama- 
Pacific  Exposition 

Here  is  another  convincing  demonstration 
of  the  excellent  qualities  of  Ceresit  Water- 
proofing Compound.  This  Ceresit  Water 
Temple  in  the  Palace  of  Machinery  is  attract- 
ing thousands  of  sight-seers  daily. 

A  fountain  at  the  pinnacle  of  the  16-foot 
high  temple  pours  a  constantly  flowing  stream 
of  water  over  the  cement  dome,  and  this  water 
runs  along  the  eaves  and  down  through  the 
eight  illuminated,  glass-front  pillars,  repro- 
ducing in  miniature  the  splendor  of  Niagara 
Falls. 

While  practically  the  entire  structure  is  sub- 
jected to  water,  no  signs  of  it  are  on  the  walls 
of  the  pillars  or  on  the  ceiling — a  fact  that  is 
creating  widespread  comment  among  the  vis- 
itors and  which  upholds  our  claim  of  Ceresit's 
merits  as  "the  everlasting  waterproofing"  for 
all  kinds  of  concrete,  cement  and  stucco  work. 

Ask  Our  Engineers 

No  matter  how  difficult  your  waterproof- 
ing problem — no  matter  how  small  or  large ; 
our  engineers — specialists  in  all  phases  of  wa- 
terproofing— will  plan  and  co-operate  with  you 
without  charge  to  secure  permanent,  satisfac- 
tory results. 

Write  for  complete  data 

Ceresit  Waterproofing  Co. 

983  Westminster  Bldg.,  Chicago,  III. 

W.  B.  Poucher,  Edmonton,  Alta.  E.  G.  Cullen.  Vancouver.  B.C. 
Walker's  Ltd..  Winnipeg.  Man.  The  Whitlock-Riddell  Co.. 
Moose  Jaw,  Sask.  MacKenzie  &  Thayer,  Ltd.,  Saskatoon,  Sask. 
Brown  &  Chapman,  Regina,  Sask.  W.  K.  MacDonald  Co.. 
Toronto,  Ontario. 


I 
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STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven. 
Mich. 


Swinging  Engine 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 


I  mi 


Phones,  Office  North  \  Evenin^i,  North  2107 


The  contract  for  the  new  Half  Million  Dollar 
Civic  Library  at  Montreal  has 
been  awarded  in 

''Queenston  Blue"  Limestone 


Specify  and  get  the  best  Canadian  Stone. 


The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 

CaloG  Acronfc-  Toronto,  Geo.  W.  Britnell,  BuiIder»'Exchange. 
aaies  /agents.  Montreal.  Arthur  S.  Findl.y,  10  Phillips  Place. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manufacturers  under  Canadian  and  U.  S.  Letters  Patent 

Toronto       '  Canada 


Cawthra  Mulock,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  :-TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 
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Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


\,  TRIDENT 
Frost -Proof 
Water 
Meters 

Write  for  Catalogue 

Main  Office       -      90  West  Street 
NEW  YORK  CITY 


Use  British  Goods  — Support  the  Empire  ! 

Every  foreigner  who  sells  you  goods  that  you  could 
buy  in  the  Empire  is  taking  just  that  much  money  away 
to  build  up  foreign  industries  and  keep  foreign  work- 
men employed. 

Keep  the  money  at  home  where  it  will  circulate 
back  to  you.  Especially  when  you  can  get  equal  or 
better  values  at  home.  The  "Metallic"  line  of  building 
materials  is   British-made   through   and  through. 

The  "Metallic"  line  includes  "Empire"  Corrugated 
Iron;  "Eastlake"  Steel  Shingles;  Steel  Siding,  Ceiling 
and  Wall  Plates;  "Hayes"  Patent  Lath;  Skylights: 
Ventilators;  Galvaiiized  or  Copper  Cornices;  Fire-proof 
Doors  and  Windows;  Well  Curbing;  Culverts;  Con- 
ductor Pipe  and  Eave-Troughs. 

Write  today  for  illustrated  catalogues  and  price  lists. 

Metallic  Roofing  Co.,  Ltd. 

Manufacturers — Toronto  &  Winnipeg 


Warren 
Pipe 


Ask  us  to  quote  on  your  next  order — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  -         NEW  YORK 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  liKICK 

Cement — delivered  in  5-bai  rel  lots,  $1.85  per  bbl. ; 
with  bags,  $2.25;  car  lots,  $1.50  on  the  track, 
with  pkgs.  $1.90. 

Lime — grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff, 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
local,  $12  to  $20,  imported,  $20  to  $30;  sand- 
lime  brick,  $7.50;  King  Edward  Siding;  $fi.50 
at  the  mill;  $8.50  deHvered  on  the  job.  Pav- 
ing brick,  No.  1,  $18  per  iVI.  f.o.b.  West  To- 
ronto; No.  2  $14;  paving  blocks,  No.  1,  $24 
per  M. ;  No.  2,  $18.  Sun-Tex  face  brick,  $1G 
to  $20  per  M. ;  Denison  interlocking  hollow 
tile,  $60  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  15.  Car: 

Crushed  stone— 2-in.,  $1.05;  1-in.,  $1.10;  J^-in., 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER  (BUILDING  MATERIAL) 

Toronto  prices  (wholesale)  delivered : 

Hemlock— 2  x  4  in.  to  2  x  12  in  8  to  16  ft., 
$21;  18  ft.,  $23;  1-in.  Hemlock  No.  1  $21; 
No.  1  Hemlock  decking  $22;  No.  2  Hem- 
lock, dimension  and  1  in.,  $19  to  $21. 

Pine— 1-in.  by  4-in.  to  6-in.,  $27;  1-in.  by  8-in., 
$29;  1-in.  by  10-in.,  $30;  1-in.  by  12-in.,  $30 
to  $32;  2-in.  by  4  in.  to  13in.  white  pme, 
12  tt.  to  16  ft.  long,  $26  to  $31;  7/8  by  6 
and  10-in.  pine  slielving,  $33  to  $42;  7/8  x 
12-in.  pine  shelving,  $45;  No.  1  wlulc  pine 
flooring,  $34 ;  No.  1  spruce  flooring,  $27 ;  No. 
1  pine  decking  D  2  S,  $28;  spruce  decking, 
$27  to  $30;  No.  1  pine  V.  or  beaded  slieeting, 
$35;  No.  2  ditto,  $32;  pine  trim  4-in.  cas- 
in,  $1.75  per  100  ft.;  5-in.  ditto,  $2;  S-in. 
pine  base,  $3.40  to  $4.50;  4-In.  pine,  window 
stool,  $2.75. 

Shingles— XXX    B.    C.    shingles   $3.40;    N.  B. 
■    extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  latli 
$5  50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  X  12,  12  X  12,  12  X  14,  8  x  10,  8  x  12, 
10  X  14,  14  x  14,  8  X  14,  12  x  16,  14  x  16. 
16  X  16.  $32  ;  10  x  16,  14  x  18,  16  x  18,  $39 ; 
8  X  16,  12  x  18,  18  X  18,  $36;  16  x  18,  14  x 
20,  16  X  20,  $36.50;  8  x  18,  12  x  20,  18  x  20, 
$40;  10  x  20,  $37.50;  8  x  20,  14  x  22,  16  x  22, 
18  X  22,  20  x  22,  22  x  22,  $45;  12  x  22,  $39; 
10  X  22,  $39.50;  8  x  22,  14  x  24,  18  x  24, 
20  X  24,  22  X  24,  24  x  24,  12  x  24,  10  x  24, 
$45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $2.25  base;  twisted  and  de- 
formed, $2.50;  structural  sections  $2.75  to  $3. 

Galvanized  iron — 28  gauge  $4.40. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  Gin.  to  12- 
in.  $33;  12-in.  up  $.32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets — 26  gauge  $4.25  per  sq.,  28 
gauge  $2.50  to  $3  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  proces  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft.;  6-in.,  40c  ft.;  8-in., 
55c  ft.;  9-in.,  70c  ft.;  12-in.,  $1  ft.;  15-in., 
$1.40.;  18-in.,  $1.90  ft.;  20in.,  $2.25  ft.;  24- 
in.,  $3.25  ft.  ;  less  74  per  cent.,  4-in  to  12-in., 
70  per  cent.,  15-in.  to  18-in.,  65  per  cent.,  20- 
in.  to  24-in. 


SUN UK  IKS 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
bags  extra ;  sanded  .'i>4..')0,  in  car  lots  at  the 
yard. 

Hydrated  lime— $9.50  to  $11  in  20-ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown  and  Standard 
white  brands,  $1.50  per  bbl. ;  Shield  brand 
$1.25;  New  Brunswick  $2.50. 

Rope — manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope,  lO'/ic  basis;  African  rope  1.3c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  81c.  per  gal  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  78c.  per  gal. ;  red  lead, 
dry,  .$8  per  100  lbs.;  putty  in  bulk,  bbls., 
.$.H.50  per  100  lbs.;  in  100-lb.  drums,  $.3.85; 
putty  in  25-Ib.  tins,  .$4.00  per  100  lbs.  ;  steel 
sash  putty,  $4.00  per  100  lbs. ;  turpentine,  in 
bbls.,  73c.  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.00    steam~  car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton  ;  lump,  $9. 

Brick— No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick — grey  $22,  red  $22,  buff  $23, 
wliite  $4.^,  plain  pressed  .$12  per  tliousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,   AND  GRAVEL 

Crushed  Stone— 2-in.,  $1.40;  M  in.,  $1.65;  ^-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  iier  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each ;  50  per 
cent,  at  $19.25;  60  per  cent,  at  $20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  .3  containing  charge  of  8. .3 
grs.,  $8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No.  7,  2.3.1  grs.,  $14.50;  No.  8,  30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15.00  each;  No.  3,  20  shots,  25  lbs., 
$22.00;  No.  4.  .50  shots,  45  lbs.,  .$42.00;  No. 
5,  100  shots.  53  lbs.,  $70.00.  Leading  wire, 
in  coils  of  500  ft.,  Ic.  per  ft.;  leading  wire, 
twin  cable,  in  coils  of  250  ft,,  3c.  per  dble. 
.ft.;  connecting  wire  in  coils  or  spools,  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot.  single  strength  $3..50,  double  strength 
$4.10;  6-foot,  single  $4.04,  double  $4.64;  8- 
foot,  single  $4,58,  double  $5.18;  10-foot, 
single  $5.12,  double  $5.72;  12-foot,  single 
.$5.66.  double  $6.26;  14-foot,  single  $6,20, 
double  .$6.80;  16-foot,  single  $6.74,  double 
.$7.,34;  18-foot,  single  $7,28,  double  $7.88; 
20-foot,  single  $7,82,  double  $8,42;  22-foot, 
single  $8.57,  double  $9.17;  24-foot,  single 
.$9,.32.  double  .$9,92;  26-foot,  single  $10.07, 
double  $10,67;  28-foot,  single  $10.82,  double 
$11.42;  30-foot,  single  $11,57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2.50;  1  in. 
X  1  in.  X  ^  in.,  25c.  extra;  54  in.  in. 
x  %  in.  50c.  extra.  Boiler  plates — %  in. 
thick  and  thicker,  $2,20,  Circular  plates — 
Flange  quality.  30  in,  dimensions  and  over, 
•$2,45;  imder  .*!<»  in.  'liiiinisions,  .$2,6.5.  Beams 
and  channels-  I'ilIit  lbs.  per  yd.,  $3.00; 
35  lbs.  per  yd.  and  over.  $2,85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.85;  28  gauge,  $3..50  per  sq.  yd.  net  cash. 
Copper  bearing  sheets — flat,  Apollo  Key- 
stone galvanized,  28  U.  S.  gauge,  $5.05  per 
100  lbs. ;  Keystone  black,  28  U.  S.  gauge, 
$3,15  per  100  lbs. 

SEWER  PIPE 
.Straiglit  pipe   (per  foot) — 4-in.,  25c;   6  in,,  40c; 
S  in,,  55c;  9  in,,  10c;  10-in.,  80c;  12-in..  $1 ; 
24-in.,  $3,25.    Bends,  each,  75c.  $1.20;  $2.20, 


$2.80,  $3,20,  $4.00,  $13,  Double  collar,  T5c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.ti0, 
$4.50,  $16.25.  Double  branch,  2  ft,,  $1.75, 
$2.80,  $3.85,  $4.90,  $5,50,  $8,  $20.  V  .  Pipe, 
2'A  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8,50,  $27.6'). 
Syphon,  $2,25,  $3.60,  $6.60,  $8.40,  $9.(VJ  $15, 
(12-in.)  Huchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  trap, 
$2.25,  $.3.60,  $6.0,  $8.40,  $9.60,  $15  (12-in.; 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10.00  per  ton.  Plaster  ol 
Paris — .^2..35  per  bbl.  Rope — Best  Manilla, 
lo'Ac  basis  per  pound;  British  manilla,  llic 
basis;  African  hemp,  1.3c;  sisal  rope,  Vi'/^c 
basis;  lath  yarn,  9^c.  Boiled  linseed  oil — 
in  barrels,  82^c  per  gal.  of  9  lbs.  Raw  lin 
seed  oil — in  barrels,  80c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.00;  in  car 
load  lots,  $2.20. 

Lime — Grey,  .34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  20O  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $."55; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 

CRUSHED  STONE.  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
M-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — 'For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — II/2  and  2-in.,  $2.65;  J^-in.  and 
1-in.,  $2.90;  H-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $40; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $.32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in,,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in,,  $.3.3;  No,  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No, 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No, 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  10. 
16  x  16,  14  X  18.  16  X  18,  18  x  18,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42;  6 
X  16,  6  X  18,  6  x  20,  8  x  16,  8  X  18,  8  x  20, 
10  X  18.  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in.. 
$110;  pine  trim  4-in.  casing,  $3.70  per  KiO 
ft.  5'A-in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  |4 ;  No.  2,  $3.5"; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round   bars,   $2.35  per  100   lbs. ;  square 
twisted,  $2.40  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  pnce,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  72) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warahouse  Stock*  : 

SYDNEY,  N.  S. 
MONTREAL.  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


Sale*  Offices  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


sum  Products 


^-Pillar  Brand" 


Hardwall  Plaster,    Cement  Plaster,    Land  Plaster 
Whitewall  Finish,    Plaster  of  Paris 

"  Pillar  Brand  "  Gypsum  Products  are  calcined  and  prepared 
by  expert  workmen  under  experienced  supervision.  The 
material  used  is  the  best  grade  of  pure  Nova  Scotia  rock. 
Our  facilities  for  handling  crushed  gypsum  are  unexcelled. 
Shipments  by  rail  or  water. 

Write  Us. 

The  lona  Gypsum  Co.,  Limited 


Head  Officey  Sydney,  N.  S. 


Mills,  lona,  N.  S. 


7a 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continued  from  page 
SEWER  PIPE 
Sewer  Pipe — VVIiolesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  IS'A  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton ;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 

Paints  and  Oils. — Wliite  lead,  ground  in  oil,  $0.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  CO 
cents  per  gal. ;  raw  linseed  oil,  in  bbls. ;  6G 
cents  per  gal. ;  dry  red  lead,  $8.50  per  100 
lbs. ;  putty  in  bulk,  $3  per  bbl. ;  putty  in  25- 
lb.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra ;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl.  ; 
white  Portland  cement,  $7.50  per  bbl.  of  30 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick — Common  red  brick,  $11  f.o.b.  warehouse, 


$10.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  brick,  .$35  at  warehouse ;  pressed  buff 
brick  $40  at  warehouse ;  .$33  in  car  lots ; 
white  enamelled  brick.  No.  1  quality  $100  to 
.$120  at  warehouse ;  tapestry  brick,  $45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $25;  fire  clay,  $12  per  ton. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  stone— 2  in.,  $1.40;  l  in.,  $1.50;  3/8-in., 
$1.50,  all  f.o.b.  scowS. 

Sand — Brick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1.40  per  yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr.)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  x  14,  $11  to  $13;  sizes  from 
10  x  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir.  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  .$12;  22  to  32  feet, 
$14;  boards  and  sliiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
.$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round    and    square    bars)    $2.75  base; 
twisted  and  deformed,  $2.90;   structural  sec- 
tions $3.25  to  $3.75. 

Galvanized  iron — 28  gauge,  $5.35  per  100  lbs. 


Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 
.$4.4.5,  9  and  10  ft.  sheets,  $4.6^;  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  10<J 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$.3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.t.  warehouou, 
4-in.,  12^^c.  per  ft.;  6-in.,  21c.  ft.;  8-in.,  30c. 
ft.;  10  in.,  40c.  ft.;  12-in,  50c.  ft.;  lo  in., 
$L05  ft.;  18-in.,  $1.25  ft.;  20-in„  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster— $13. .50  to  $15.00,  in  car  Iols 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $13  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 

V'ancouver. 

Rope — Manilla,  full  coil,  16c.  basis ;  2nd  grade, 
liyic.  basis;  sisal  rope,  12%c.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50  to  $2.75. 
White  lead— ground  in  oil,  $10.50  to  $11  per  100 
lbs. 

Boiled  linseed  oil — in  bbls.,  $1.02  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  $1.00  per  gal. ;  red  lead, 

dry,  $10  to  .$11  per  100  lbs.;  putty  in  bulk. 

bbls.  3c.;  putty  in  25-lb.  tins,  4c.;  turpentine 

in  bbls.,  90c. 


FOR  PARTITION  WORK 

The  Wall  Board  which  we  manufacture,  with  its  various  finished  surfaces,  is  an  ideal 
material  for  making  partitions; 

NEPDNSET  WALL  BOARD 

is  the  most  practical  Wall  Board  ever  produced  as  its  surfaces  have  been  waterproofed  to 
prevent  warping. 

We  also  make  a  complete  line  of  roofing  materials  suitable  for  all  types  of  roof  construc- 
ion.  NEPONSET  Paroid  Roofing,  the  NEPONSET  Built-up  Roof,  Granitized  Shingles, 
are  a  few  of  the  better  known  types  of  NEPONSET  Roofings 


 COUPON  

Bird  &  Son, 

DepartiTicnt  R, 

Hamilton,  Ont. 

Please  send  us  the  following-  information  in  regard 
to  your  roofing  and  wall  board: 


Name  

Address 


Bird  &  Son,  Hamilton,  Ont. 

Established  1795 

St.  John 


Montreal 

Calgary 


Winnipeg 
Vancouver 
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Burlington  Steel  Co. 


(Formerly  Canada  Steel  Co.,  Ltd.) 

Hamilton,  Canada 


Limited 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

34  ,  7  8    and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 


Plain  and  Galvanized 


Prompt  Shipment  from  Stock 


"BE ATT Y  HOISTS" 

Dredging  and  Excavating  Machinery 
Material  Handling  Equipment 

On  work  where  exacting"  and  uninterrupted 
service  is  of  vital  importance,  the  Con- 
tractor who  knows,  uses  BEATTY  Hoists 
because  of  their  proven  RELIABILITY. 

Bring  your  excavating-,  dredging  and  ma- 
terial handling-  problems  to  us. 

Send  for  Catalog  TOD  A  Y. 


H.  E.  IM.ANT. 
IIORT.  TI  AMir 


 1790  St.  James  Street,  Montreal,  Que. 

,TOX  &  ro  V.uiooMver.  R.C. 


Agent.s:— 


M.  Beatty  &  Sons 

Main  Office  &  Works:  Limited 

Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Simcoe  Street 

E.  LP:OXARr)  &  SONS    St.  John,  N.B. 

KEIJ.V  POWET.T,,  LTD..  McAi-tluir  Hldfe..  Winnipop, 


7i 
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Jambs  Thomson,  Preiidant. 


J.  G.  AtXAM,  Vic*-PrMUMt. 


Jambs  A.  Thombom,  SacreUry, 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


CAST IRaN 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 

3  iachea  to  60  inches  diameter 

of  Waterworks  Supplies.  Water,  Gas,  Culvert  and  Sewer 

HAMILTON,  ONT. 


Jas.  Dickson,  Pres.  Geo.  T.  Dickson,  Vice-Pres 

Dickson  Bridge  Works  Co. 

Campbellford,  Ont. 

r 


Bridge  over  Spanish  Riv*?r  .it  Massey,  Ont. 

Steel  Bridges,  Steel  Buildings 
Roof  Trusses 

and  other  Structural  Steel 

Foundry  and  Machine  Shop  in  connection. 
Estimates  on  application 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


CAST  IRON  PIPE 


Head  Office 

Mark  Fisher  Buildins 
MONTREAL 


Iron  Ore,  Fig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc^  Castingrs  of  all  kinds,  Mooring:  Bollards  for  both  Concrete  and  Wooden  Docks, 
■  -HoistinfiT  Machinery.  


1 
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If/^  EXEMPLAR  OF  QUALITY  ' 

DUMBWAITERS 

A  double  automatic  Brake  Dumbwaiter 
Automatic  two  ways.    UP  and  DOWN. 

Patented  in  Canada 

Chelsea  Elevator  Company 

Hardware  Co.  "Stei"    Can.  Equip.  &  Supply  Co. 

26  Adelaide  St.  W..  TORONTO  CALGARY.  ALBERTA 


Valves 
Sluice 

Gates 
Fittings 
Flanges 
Castings 
Separators 
Exhaust 

Heads 
Expansion 
Joints 
Pipe  Bends 
Welded 

Work 
Hydraulic 
Piping 

96"  Motor  Operated  Butterfly  VaFve. 
We  make  a  specialty  of  designing  and  executing 
complete    piping    contracts.     Estimates  furnished 
on  receipt  of  plans  and  specifications. 


PinSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO 
PinSBURGH,  PA. 


4 


ATWOOD  *TWOOD 
ENGINEERS    FOUNDERS  MACHINISTS 

Rapreiented   by  W.  M.  Campbell,  25  Howland  At*.,  Toronto,  Ont. 


Built  (or  C.P.R.  Montrea] 


CANADIAN 
CHICAGO  BRIDGE&  IRON  WORKS 

BRIDGEBURG,  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  To-day  for  Canadian  Illustrated 
Catalogue  No.  15. 

Opfice.s 

BridgeburK,  Ontario.  130  Janet  Street 

ChicaKO,  Illinois,  1.3K0  W.  105th  Street 
New  York,  N.Y.,  30  Church  Stieet 

Shops:  -Bridgeburg.  Ont. 
Chicago,  111.  Greenville,  Pa. 


jE  GOODS 


Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection,  Power  Plants,  Hydraulic  Mining,  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe— and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

p.  O.  Box  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  High  Bridge 

Write  for  Catalogue 

Full  Particulars  and  Estimates  Furnished 


A  Scientific  Pavement 

must  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
UnafFectedby  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 


These  requirements  are  met  by 

Asphalt  Block  Pavements 


Send  for  Descriptive  Literature. 


The  Ontario  Asphalt  Block  Company^  Limited 


Windsor,  Ont. 


'nil (J () N'ni a c t  r k c ohd 


June  2,  10 1  r, 


Civil 

Electrical 
Mechanical 

Directory  of  Engineers 

Contractors 

Special 

Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willis    ('liii)man.      Ceo.    11.    I'cnvci . 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  ami   ]'iu  ilical  ion ,  Sruii.iK''  ainl 
Sewage   Disposal,   Water   I'uu  cr    I  )evelo|)"ieiil . 
Tel.  Loiifi  Distanre  I'plouTi  (n  td  11 

New  Birks  Building,  MONTREAL 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.,  Ltd. 

Consulting,  Civil  and 

Sanitary  Engineers 

(ieiieial   Muiiiciiial  Engiiieeiing 

...       1   Waterworks,  Sewerage 

Specialties :    <  .     _  .   ,  . 

(  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforcod  Concrete,  Wafer  Works,  Sewers, 
Water   I'owers,   Structural   Steel,  Bridges, 

lluildiugs,   &c.,  &c. 
ll>/2    Gosford   St.  MONTREAL 


Robert  W.  Hunt, 

President 
Thos.  C.  Irving,  Jr. 

Vice-Pres. 


Jas.  W.  Moffat, 
Secretary 
Chas.  C.  Whittier, 
Treas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
!I05  McGill  Bldg.       -       Montreal,  Que. 
Branches 

Traders  Bank  Building,  Toronto,  Ont. 
Standard   Bank   Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


H.  B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.  C.  Ford,  Cb.  E.  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

l^avements,     Roads,     Waterpioolings,  Floors, 
Siilewalks.    Tars,    Asplialts,    Bitumens,  (.)ils. 
I'aints,   Bituminous  Specialties. 
A  new  plan  for  Efficient  Road  andPaving  Inspection 
378  Woodward  Ave.,  DETROIT,  MICH. 


ANGLINS 

LIMITED  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


ALL  BUILDING  WORK 
LARGE  OR  SMALL,' 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

M  niiufac?  vu  ers  oi 
GARBA.GE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

Phone  Office  and  Works: 

Main  904-90.')  62  Esplanade  E..  Toronto. 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  rpports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


STEEL  &  RADIATION  LIMITED 

Products   all    Made   in  Canada 


Toi  onto. 
Ont 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal. 
Out 


Steelcrete 
Steel 

Lockers 


Crushed 

Roman 

Milton 


T.  A.  Morrison  &  Co.,  2<>^  ^t.  James  Street 


yP[»COPYRIGKTS&^riF^ 


STANLEY  LIGHTFOOT 

RCG  O  PATENT  SOLICITOn  AND  ATTOBNEV 
LUMSDEN    BUDG.("J  yo!S,ce")  TORONTO. 


'  BOOKLET  OF  COMPLETE  I 


Griswold, 
Montreal. 


B  .W.  Seton. 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

BRANCH  OFFICES: 
24  Adelaide  Street  East,  Toronto. 
100:{   Union   Trust  Building,  Winnipeg. 

Cement   Testing   and  Reinforced 
Concrete  Inspection. 
Mill,   Shop   and   Field  Inspection 
of  Steel  Structures  and  Bridges. 
Tests  and  Inspection  of  Iron  and 
.Steel  Pipe,  etc. 

Expert  Examinations  &  Reports. 

Represented  at  New  York,  Pittsburgh  and 
Chicago  :  Glasgow  and  London,  Eng. 
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T 


he  Canadian  Bridge 

Company,  Limited 


WALKERVILLE,  ONTARIO 


MANUFACTCrRERB  OF 


Steel  Buildings 
Roof  Trusses 

RailwQLy  and  HigKwsLy 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  fumislied  on 
application. 


The  Maritime  Bridge 

Company,  Limited 

Succeisort  to 

Wm.  P.  McNeil  &  Company,  Limited 

Manufacturers  of 

Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers— Girders  and 
Structural  Steel  Work 

of  all  kinds 

Eatimate*  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  StocJc 

Office  and  Plant,   NcW  GlaSgOW,  N.  S. 


ELEVATED 


STEEL  TANKS 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 
Co.,  Ltd. 

50,000  gallons.  149  feet  to  top 
120,000      "         100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

915  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives :  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  S38  Tuttle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1139  SHAW  STREET 
Main  Structural  Shop:    130  (t.  x  400  ft. 

Area  of  Grounds:    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Struciural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stciir 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Works:  Hillcrest  16 1 4-161 S-16  1 6 
Private  exchange  connecting  all  departments. 
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Reduce  Your  Repair-bills 
Fully  5(y>/o 

The  Blower — the  part  that  makes  or  breaks  a  rivet  or 
construction  forge  is  our  famous  "200  Silent".  It  is 
guaranteed  1 0  years  against  repairs  due  to  wear. 

You  will  also  find  that  the 

Buffalo  Rivet  Forge 

No.  625 

has  the  largest  capacity — gives  the  quicker  heats  and  is  the 
the  easie^  to  operate, 

A  heavy  round  tuyere  plate  di.4lributes  the  bla^  so  as  to 
insure  the  best  results  in  heating, 

This  is  a  very  popular  forge  with  contractors  and 
you  should  get  our  catalog  1 79-12,  to-day. 

CANADIAN  BLOWER  AND  FORGE  COMPANY,  Limited 

BERLIN      -  ONTARIO 
St.  John  Montreal  Toronto  Winnipeg  Vancouver 


Nova  Scotia  Steel  &  Coal  Company^  Ltd. 

Beg  To  Announce 

That  their  new  steam-hydrauHc  forge  shop  is  now  in  opera- 
tion, as  also  is  their  recently  installed  "Harmet"  fluid  com- 
pression-plant. 

These  improvements  bring  "Scotia's"  equipment  abreast 
of  the  best  foreign  forges. 

They  are  accordingly  open  to  supply  forgings  of  all  shapes 
and  sizes.  Made  of  ordmary  or  fluid  compressed  open- 
hearth  steel,  and  satisfying  the  most  severe  specifications. 

For  Prices  and  Particulars  Apply  to 

Head  Office  -  -  New  Glasgow,  N.  S. 


June  2,  1915 
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We  are  in  a  position  to  supply  buff  pressed  brick 
of  a  most  attractive  and  uniform  colour. 

Superior  Quality  Prompt  Service 

Interprovincial  Brick  Co.  of  Canada  Limited 

Goodyear  Building,  154  Simcoe  Street,  TORONTO 

Plant  near  Montreal  Agents 

Cheltenham,  Ont.  R.  H.  Miner  Co.,  Limited 

Coristine  Bldg. 


Made  in  Canada 

XCELADUCT 


(Galvanized) 
AND 


ORPENITE 


{Enamelled) 


Conduits 

Orpen  Conduit  Company,  Limited 

Toronto 


T  M  K    C  O  N  T  R  A  C  T    R  FX"  O  R  D 


Juno  2,  ^'.n', 


"DOMINION  WIRE  ROPE" 

Made  In  Canada 
Stocked  in  Montreal,  Winnipeg  and  St.  Catharines 

^y^HEN  your  work  is  severe  you  need  a  Wire  Rope 
that  will  withstand  it,  otherwise  you  will  lose 
much  time  in  puttipg  on  new  Ropes. 

JF  you  are  experiencing  any  Wire  Rope  trouble,  pro- 
bably either  the  construction  or  the  quality  is  not 
suited  to  your  particular  work.    We  will  gladly  give 
you  the  benefit  of  our  long  experience. 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  MONTREAL 


CONTRACTORS'  AND  MUNICIPAL 


Equipment 

of  all  descriptions 


We  furnish  Wagons  of  all  sizes  and  styles,  Horve  and  Steam  Rollers,  Sprinklers,  Sweepers, 
Scrapers,  Dump  Carts,  Plows,  etc.  When  interested  in  equipment  of  this  description  it  will 
surely  pay  you  to  let  us  have  your  inquiry.    Let  us  send  you  our  "Road  Equipment"  Circular. 

Prompt  Shipments 

"  Ransome  " 
Concrete  Mixers 

All  Sizes  and  Styles 

"  Reliance  " 
Rock  Crushers 

All  Capacities 

Engines  —  Boilers 

H^rife  for  General  Catalogue  No.  101. 

F.  H.  HOPKINS  &  CO.,  MONTREAL 

Branches:— St.  Catharines,  Ont.        1206  union  TrastBidg.,  Winnipeg         Vancouver,  B.  C. 
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GLASS  BENDERS 


TO  THE  TRADE 


THE  TORONTO  PLATE  GLASS 
IMPORTING  COMPANY  um.t.o 

GLASS   IMPORTERS   AND  MANUFACTURERS 

91-113  DON  ROADWAY,  TORONTO 


Alphabetical  Index  of  Advertisers,  Page  18      Classified  Directory  to  Advertisements,  Page  6 
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THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 


C.  p.  R.  OFFICE  BUILDING  DOMINION  BANK  BUILDING 

Darling  &  Pearson,  Architects  Darling  &  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 

Chicago       -  Illinois 

Agencies  in  all  the  large  cities  of  Canada, 
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RUBBER  SYSTB* 


?Oated  CO 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


MINIOI 


"CAVEAT  EMPTOR" 

(Let  The  Buyer  Beware!) 

Was   the   old   way   of  trading. 


"ADIUVETUR  EMPTOR 

(Let  The  Buyer  Be  Assisted!) 

Is  our  "SERVICE"  way  of  trading. 


Our  line-up  is  complete,  our  quality  is  unexcelled, 
and  our  prices  are  right.  Let  us  show  you 
what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 
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Fig.  1 
Hoist  showing  lower 
block  in  position  for 
regular  or  slow  speed. 


Spiedel  Chain  Hoist 

One  man  with  an  eight-ton   hoist  can  lift 
i6,ooo  lbs. 

These  hoists  are  best  from  the  standpoint 

of  efficiency,  speed  and  price. 
When  used  to  only  half  capacity,  speed  is 

doubled  by  locking  one  of  the  lift  chains. 
Made  in   various  sizes,  with  safe  working 

capacity  of  i,ooo  to  40,000  lbs. 

Store  open  Saturdays  till  5  p.m.  other  days  till  6  p.m. 

Aikenhead  Hardware  Limited 

17  Temperance  St.,  TORONTO,  Can. 


Fig.  2 
Hoist  showing  lower 
block  in  position  for 
fast  speed. 


Spruce  Dimension 

in  any  sizes  up  to  i  2-in.  and  m  any  lengths  up  to  3o-ft. 

Also  Random  lengths  in  plank  and  timber. 

Spruce  treated  by  the  Kyanizing  process  to  preserve  it 
from  decay  a  specialty. 

Send  for  Illustrated  Booklet  and  Prices 

BERLIN  MILLS  COMPANY 

Portland,  Maine 

(Founded  1852) 
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No.  232 


REMEMBER  IT'S  WATERPROOF 

TX.  T.  IT. 


DAMP  RESISTING  PAINT 

B:>ncl   Plaster  to  Brick  or  Terra  Cotta  Wall  Saves  Cost  of  Furring  and  Lathing 

Damp-proofs  Foundation  Walls  Insulates  and  Checks  Dampness 

A  decided  advantage  in  the  use  of  No.  232  "R.I.W."  is  the  elimination  of  the  airspace  that  occurs 
when  wooden  furring  is  used,  which,  in  the  event  of  fire,  is  a  passage  for  flames.  Wooden  furring 
also  provides  a  lurking  place  for  vermin,  but  when  No.  232  "R.  I.  W."  is  used  and  plaster  applied 
directly  over  it  the  migration  of  vermin  is  effectually  checked. 

Write  for  a  copy  of  Red  Book,  describing  this  and  other  "R.  I.  W.  "  Compounds. 

Somewhere  in  the  "R.  I.  W."  Line  there  is  a  Paint  for  every  Technical  Purpose. 

MANUFACTURED  IN  CANADA  BY 

"R.  I.  W."  DAMP-RESISTING  PAINT  CO.  '^^.tTo^lZZr 

DISTRIBUTORS: 

Black  Building  Supply  Company,  Limited,  Toronto  Western  Paint  Company,  Winnipeg 

Dartnell,  Limited,  Montreal  Canadian  Equipment  &  Supply  Company,  Limited,  Calgary  and  Edmonton 


gniiiiiiiiiiii 


It's  the  AU-Steel 
Machine  With  the 
Cut-Steel  Gears! 

Cut-steel  gears — every  high  speed  gear  cut  from  solid  steel  blanks 
— are  only  one  of  the  features  of  this  many-featured  machine.  If 
you  have  ever  been  up  against  the  kind  of  a  job  that  strips  gear 
teeth  and  holds  up  the  work,  von  will  recognize  the  value  of  the 
•P  &  H." 

THE  MACHINE 
"BUILT  BY  THE  CONTRACTOR" 


This  is  the  macliiiu-  l)uilt  to 


meet  and  overcome  the  obstacles  that 
have  been  the  contractors'  problems 
for  years.  This  is  the  macliine  widi  ^ 
cast-steel  buckets  with  double-ended 
tool  steel  teeth — steel  chains — man- 
ganese steel  bushings — and  a  structur- 
al steel  boom  of  the  box  girder  type 
which  insures  maximum  rigidity  and 
strength.  Get  a  "P  &  H"  and  get  the 
machine  with  the  sure-clean  buckets, 
and  the  conveyor  that  will  (l\niip  cn 
cither  side  as  desired! 


Gita"P&H" 
—  says  Cassidy 


Let  us  send  you  a  copy  •(  Bulletin  240  X 

—It  will  tell  you  all  about  the  "P  &  H"  All  Steel  ICxcavator. 

Pawling  &  Harnischfeger  Co.,  Milwaukee,  Wis. 

Herbert  A.  Dickson,  Wallaceburg,  Ont. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
quarter  page,  six  headings;  half  page,  twelve     headings;     full       page,    twenty-four  headings. 


Adamantine  Steel 

Hull  Iron  &  Steel  Foundries 

Air  Compressors 

Can.  Ingersoll  Rand  Co.,  Ltd. 
Smart-Turner  Machine  Company. 

Architects'  Instruments 
Stanley  Company,  W.  F. 

Architectural  Iron  Work 

Aikenhead      Architectural  Iron 
Works 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 
Steel  &  Radiation  Limited 

Architectural  Terra  Cotta 

Northwestern  Terra-Cotla  Co. 
Toronto  Plate  Glass  Imp'tg  Co. 

Ash  Hoists 

Gillis  &  Geoghegan 
Herhert  Morris  Crane    &  Hoist 
Company 

Asphalt 

Asphalt  &  Supply  Company 
Barber  Asphalt   Paving  Co. 

Auto  Accessories 

Can.  Consolidated  Rubber  Co. 

Bathroom  Fittings 

Can.  Consolidated  Rubber  Co. 

Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  Belting  Company 
Goodyear  Tire  &  Rubber  Co. 

Belting  (Conveyor,  Thresher,  etc.) 

Can.  Consolidated  Rubber  Co. 

Blast  Hole  Drills 

Armstrong    Manufactui  ing  Co. 
Hopkins  &  Co.,  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 

Can.  IngersoU  Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Turbine  Equipment  Company 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 

Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Hydraulic  Press  Brick  Co. 
Interprovincial  Brick  Co. 
Maloney,  John. 

North-Western  Terra  Cotta  Co. 

Brick  Dryers 

Bechtel,   B.  E. 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Buckets 

Beatty  &  Sons,  M. 
Browning  Company 
Cleaton  Company  R.  E. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  CoUis 

Manitoba  Bridge  &  Iron  Works 
Sudbury  Construction  &  Mach- 
inery Company 

Brick  Machinery  and  Supplies 
Bechtel,  B.  E, 
Crossley  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth  Howland  Co. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Biidge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton   Bridge   Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Sarnia  Bridge  Company 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Builders'  Hardware 

Aikenliead  Hardware  Limited 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Britnell  &  Company 
Interprovincial  Brick  Co. 
Maloney,  John. 
Morrison  &  Co.,  T.  A. 

Rogers  Supply  Company 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceresit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 
De  Laval  Steam  Turbine  Co. 
E.  Laurie  Company. 
Turbine  Equipment  Company 

Ceresitol 

Ceresit   Waterproofing  Co. 

Chains 

Woodhouse  Chain  Co. 

Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Chimneys  (Reinforced  Concrete) 
Laurie  Company,  E. 
Turbine  Equipment  Company 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 

Concrete   Block  Machines 

London  Concrete  Machinery  Ci>. 

Concrete  Mixers  and  Appliances 

Canadian    Fairbanks-Morse  Co. 
Goold.  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway  Contractors  Supply  Co. 

Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen   Conduit   Co.,  Ltd. 
Ric-wiL   Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Weill  &  Gray 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Browning  Company 
Can.    Fairbanks-Morse  Company. 
Canadian  Equipment  Company 
Dake  Engine  Cotnpany 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Machine  Works 
Montreal  Locomotive  Works 
Railway  Contractors  Supply  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury    Construction    &  Mach- 
inery Company 

Contractors'   Flare  Lights 

Sudbury  Construction    &  Mach 
inery  Company 

Conveying  Machinery 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.   IngersoU  Rand   Co.,  Ltd. 

Corrugated  Iron 

Can.  H.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  Travelling  and  Locomotive 

Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Pollard  Mfg.  Company 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Canadian  Equipment  Company 
Crushed  Stone,  Umited 
Hagersville  Contracting  Co. 
Smyth  &  Ryan 

Crushers  (Stone  and  Rock) 

American  Road  Machine  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Culverts 
Pedlar  People 

Damp  Proof  Coating 

Ceresit   Waterproofing  Co. 

Derricks  and  Derrick  Fittings 
Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 
Pollard  Mfg.  Company 

Door  Hangers 

AUith  Mfg.  Company 

Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian   IngersoURand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Drill  Steel  Sharpeners 

Canadian    IngersoURand  Co. 

Dump  Cars.  Wheels,  etc. 

Rfchtel,  B.  E. 

Canadian  Equipment  Company 

Hopkins  &  Co..  F.  H. 

Manitoba  Bridge  &  Iron  Works 

Marsh  &  Henthorn 

National  Steel  Car  Company 

Sheldons  Limited 


Dump  Carts  and  Wagons 

Canadian  Equipment  Company 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 

Drying  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

C'an.  Consolidated  Rubber  Co. 

Electric  Fans 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Air  Rock  Drills 

Canadian  IngersoU  Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Steel  Castings 
Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Chelsea  Elevator  Company 
Roelofson  Elevator  Worlcs 
Turnbull  Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 

Excavators 

Beatty  &  Sons.  M. 
Dull  Company,  Raymond  W. 
Hopkins  &  Co.,  F.  H. 
Pawling  &  Harnisclifeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Engines 

Canadian  Blower  and  Forge  Co. 
Can.    Fairbanks-Morse  Company 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait  Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 
PuUar,  H.  B. 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filters 

American  Water  Softener  Co. 

Filtration  Plants 

verMehr  Engineering  Co.,  John 

Fire  Brick 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

(Continued  on  page  12) 
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Simplex   Concrete  Piles 

Have  a  Good  Record 


Back  in  1903  the  first 
simplex  concrete  piles 
were  put  in  at  Washing- 
ton, D.  C.  The  United 
States  Government  want- 
ed to  erect  some  thirty 
brick  buildings  on  very 
bad  ground,  and  the  Sim- 
plex Concrete  Pile  was 
created  to  save  the  day. 
Since  then  it  has  solved 
hundreds  of  difficult 
foundation  problems  all 
over  the  world. 


For  Durability 

A  Simplex  Concrete  Pile  is  equal  to  natural  rock  because  it  forms 
a  perfect  monolith.  Its  cylindrical  shape  gives  the  column  of  con- 
crete the  maximum  strength  throughout  its  entire  length  and  the 
maximum  bearing  service  permits  it  to  be  driven  any  depth. 
The  withdrawal  of  the  driving  tube  forces  the  plastic  concrete  to 
be  cemented  into  the  compressed  earth  itself.  Piling  made  on  this 
principle  cannot  fail  to  give 

A  SURE  FOUNDATION.  Our  96-page  book 
ought  to  be  in  your  file.    Write  for  it.     It  shows  why 

SIMPLEX  IS 

the  most  practical  system  of  placing  in  the  ground  straight  cylindrical  Concrete  Piles  to  suit  any  condi- 
tion of  soil  and  loading.  Simplex  Piles  can  be  easily  reinforced  to  any  desired  extent;  have  the  great- 
est sectional  area;  friction  surface;  and  end  bearing  in  hard-pan. 

Made  in  three  styles — the  Standard  Simplex,  the    Premoldcd    Inserted    Simplex,    the  "Composite" 
(in  combination  with  Wooden  Footing  Piles). 

Simplex  Concrete  Piling  Company  of  Philadelphia 

Canadian  Representatives 

Simplex  Construction  Company,  Limited 

Coristine  Building,  MONTREAL 

"Simplex  Piles  Drive  to  Firm  Footing" 
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Fig.  C21.    Mantel  Clock 


ARTISTIC  MERIT 

as  well  as  accuracy  in 
Time-keeping  is  embodied 
in  all  Pulsynetic  Electric 
Clocks.  No  matter  wheth- 
er they  are  to  be  fixed  in 
the  Residence,  Office,  Fac- 
tory, Wareh  ouse,  or  Tower, 
we  have  the  corred  design 
at  the  right  price. 

One  ma^er  transmitter  con- 
trols any  number  of  dials, 
irrespedtive  of  size  or  posi- 
tion and  never  wants 
winding. 

Architeds,  Engineers  and 
all  interested  in  Corredt 
Time  should  send  at  once 
for  our  Book  Five,  or  full 
particulars  and  prices  may 
be  obtained  from: — 

W.  Ashall 
442  Sherbourne  St. 
TORONTO 

Gent  &  Co.,  Ltd. 

Leicester,  Eng. 
Cables,  Lodestone 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 


THEY  COST  LESS 

YOU  SELL 

8  X  8  X  24  inch  Granite  R*ck  Face  BUck 

By  a  new  process,  which  protects  the  facing,  while  the  block  is  being  cast,  we  eliminate  all  traces 
and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 


8  X  8  X  2t  inch  Granit*  Sni«*th  Faced  Block 


THEY  SELL  FOR  MORE 
MORE  OF  THEM 

of  cement  from  the  face  of  block, 

Tliese  cuts  show  blocks  just  as 
they  came  from  the  molds;  they  are 
not  treated  with  acid  or  scrubbed 
with  brush,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
by  any  other  system,  at  any  cost, 
that  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
BLOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  the  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 


Cast  Stone  Block  &  Machine  Co.,  Limited    (Zagelmeyer  System) 

298  Howard  Avenue,  WINDSOR,  ONTARIO 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

\Vork»:   SeigTieuri  &  William  Sts.,  Montreal. 
Manufacturers  ol   Boileri,  Cistingi.  Condensers.  Elevators,   Engines,    Filters,   Forgings,  Hydraulic 
Machinery,    Pumps,    centrifugal    and    reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants. 


Lachine  Water  Works 
Threa  million  sallons.  eighty  pounds  domestic.  160  lbs.  fire. 
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To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE        -  ONTARIO 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 


HOW  MANY  WAGONS 


show  up  on  your  job  every  morning? 

Are  there  long  expensive  layoffs  for  repairs  ?  If 
so— better  get  Watsons. 

Repairs  are  mighty  few  and  easily  made  by 
duplicate  parts.   You  can  depend  on  Watsons. 

John  Deere  Plow  Co.  of  Welland,  Limited 

77«79  Jarvis  Street,  TORONTO 
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COVERS 
THE  CONTINENT 


pj^VERY  product  sold  under  this  em- 
blem is  backed  by  J-M  Responsi- 
bility—  a  new  order  of  Service  pledged 
by  a  nation-wide  organization  that  has 
had  over  half  a  century  of  experience  in 
solving  your  problem. 

J-M  Products  are  made  not  merely  to 
sell  but  to  give  satisfaction  in  use.  Hun- 
dreds of  J-M  Service  Representatives 
everywhere  give  this  assurance.  That's 
J-M  Responsibility. 

J-M  Asbestos  Roofing  and  Siding 

J-M  Underground  Conduits 

J-M  Mastic  Flooring 

J-M  Waterproofing  Materials 

J-M  Cold  Water  Paint 

J-M  Transite  Asbestos  Wood 

J-M  Lighting  Systems 

J-M  Insulating  Felts  and  Papers 

J-M  Cork  Floor  Tile 

J-M  Cold  Storag  Insulation 

J-M  Pipe  Coverings  i 

J-M  Acoustical  Correction 

J-M  Packings 

J-M  Vitribestos  Stack  Lining 

The  Canadian 
H.  W.  Johns-Manville  Co.,  Ltd. 

Toronto       Montreal      Winnipeg       V  ancouve 

31 « 


Universal  Form  Clamp 

Secured  to  the  ends 
of  round  rods  passed 
through  your  forms, 
these  inexpensive 
clamps  hold  the  cen- 
tering rigid,  resist- 
ing a  strain  ex- 
ceeding the  tensile 
strength  of  the  steel 
rods  themselves. 
Clamps  are  easily  applied,  adj'usted 
and  tightened.  A  wrench  releases 
them.  Pull  the  rods  out  of  the  con- 
crete with  our  Rod  Puller. 

Write  today  for  Circulars  and  Prices 

Railway  Contractors  Supply  Co. 

Standard  Bank  Building,  Toronto 

Agents  for  Ontario  and  Elastern  Canada 

— Montreal  representatives — 
RAMSEY  &  KELLY,  .^11  (Quebec  Bank  Building 


DUMP  CARS 

Made  to  dump  both  sides,  both  ends,  or  all  round. 
All  sizes  and  designs.    Steel  Construction. 


Mine  Cars 


Industrial  Cars 


The  side  dump  car,  U  or  V  shaped,  or  constructed  as  sliown  above, 
offers  many  advantages  over  other  styles  for  brickyards,  contraclinn 
work,  sand  pits,  mines,  and  industrial  purposes.  Made  with  chilled 
senii-stcel  wheels,  cold  rolled  steel  axles,  high  carbon  roller  bearings  in 
dust  proof  boxes. 

HRICK  M.XKIN'G  M.VCUINERY  of  all  kinds.  Special  attention 
l);iid   to   .M'TONf.VTir  (TTTER.S  and   the  e<inipment   of  hrickvaids 

villi  Aim i'"i(  iAi.  nR^•F.Rs. 

B.   E.   BECHTEL,    Waterloo,  Ont. 

(Suece.s-sor  to  Bechtels  Limited) 
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Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
Ornisby  Company,  A.  1!. 
Pedlar   People  Limited 
Steel  &  Radiation  J  limited 
Trussed   Concrete  Steel  Co. 

Floor  Hardener 

Ceresit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Furnaces, 

Toronto   Furnace   &  Crematory 
Company 

Fuse  (Safety  Blasting) 
Lecky  &  CoUis 

Forges 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limjted 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  Sliapley  &  Muir  Co. 

Gasoline  Engines 

Canadian   Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 

London   (  onciete  Macliinery  Co. 

Generators,  Turbine  Driven 

De  Laval  Steam  Turbine  Co. 

Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer   Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Gravel  Washing  Plants 

Dull  Company,  Raymond  W. 


Hammer  Drills 

Canadian    IngersollKand  Co. 

High  Pressure  Pipe  Lines 

Pittsburgli    Valve,    Foundry  & 
Construction  Company 

Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.,  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Browning  ('ompany 
Canadian   Ingersoll-Rand  Co. 
Gillis  &  Geogliegan 
Goold,  Shapley  &  Muir  Co. 
Lecky  &  Collis 

London   Concrete  Machinery  Co. 
Marsli  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert 

Pollard   Mfg.  Company. 
Pawling  &  Harnischfeger. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsli  &  Henthorn,  Limited 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thompson  Pipe  Co. 
Kerr  Engine  Company  , 

Incinerators 

Ideal   Incinerator  &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 

Insulating  Compounds 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Co.,  F.  H. 
liechtol,  i;.  /•;. 

Interior  Finish  and  Doors 

Canada  OflTice  &  School  Fur.  Co 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  H.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lath  Board 

Bishopric  Wall   Board  Co. 

Lime 

Dominion  Lime  Company 

Maloney,  John 

Standard  White  Lime  Co. 

Lighting  and  Pumping  Installations 
Can.  H.  W.  Johns-Manville  Co., 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal  Locomotive  Works 

Marble   Working  Machinery 
Pollard   Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
'IVussed  Concrete  Steel  Co. 

Metallic  Roofing 

I'edlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Meters,  Water 

MclJougall  Caledonian  Iron  Wki. 
Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil  Tank  &  Pump  Co. 

Ornamental  Moulds 

London   Concrete  Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her 
bert 

Packing 

Can.  Consolidated  Rubber  Co. 

Paints  and  Varnishes 
Dominion   Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Company 
Uunn  Wire-Cut-Lug  Brick  Co. 
National  Paving  Brick  Manufac- 
turers' Association 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 
Canadian   Pipe  Co. 
Dominion  Concrete  Co. 
Gartshore-Thomson  Pipe  Co. 
National  Iron  Works 
Pacific  Coast  Pipe  Co. 
United  States  Cast  Iron  Pipe  Co 
Vancouver    Wood    Pipe  &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 
(Continued  on  Page  14) 
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Another  Letter — 

And  Another  Installation 

Messrs.  Saxe  &  Archibald  whose  letter  to 
our  Montreal  agents  is  here  reproduced, 
specified  the  G  &  G  Telescopic  Hoist  for 
the  La  Sauvegarde  Building. 


In  Montreal  alone, a  number  of  the 
most  prominent  buildings  are  etiiiip- 
ped  with  the  (!  &  G  Tele.scopic  Hoist 


Raises  a  maximum  load  of  500  lbs.  at  a 

speed  of  30  feet  per  minute,  operated  from 

sidewalk.    Clean,  safe  and  noiseless  in  operation. 

Only  ash  hoist  with  which  it  is  practical  for  one  man  to  perform 

entire  removal  of  ashes.  i    •  »  >> 

Made  in  Canada 


Write 
to 
nearest 
agent  for 
illustrated 
Booklet 
and  Prices 


GILLIS  &  GEOGHEGAN,    Sherbrooke,  Que. 

Black  Building  Supply  Co..  Ltd.  B.  &  S .  H.  Thompson  &  Co..  Ltd.  Wm.  N.  O'Neil  Co..  Ltd. 

Agents  for  Ontario  Agents  for  Quebec  Agents  for  British  Columhia 

Toronto  Montreal  VancouTar 

W.  T.  Grose.  Afjent  for  Manitoba,  Saskatchewan,  Alberta.  Winnipeg 
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CHAMPION 


The  (  IIAMI'ION  Lever  Road  Drag  is  conceded  by  users  in  all 
parts  of  the  country  to  be  the  most  complete  road  drag  made.  It  is 
simi>le,  durable,  capable  and  easily  operated.  We  offer  it  as  a  road 
drag  tliat  \\\U  not  fail  to  niect  the  appro\'al  of  the  most  exacting  user. 


Champion  Road  and   Contractors  Outfits 

A  complete  and  varied  line  of  all  machines  for 
Road  Building  and  Street  Work 


Manufactured  by 

American  Road  Machine  Company  of  Canada,  Limited 

GODERICH,  ONTARIO 


CHAMPION 

OFF-SET  Grader  tongue 

This  is  a  most  important  appliance  for  use  with  any  grader,  and  is 
especially  desirable  where  traction  engine  or  other  power  is  used  for 
operating  the  Grader.  Ditching  is  a  mucli-  easier  operation  with  the 
use  of  these  ofT-set  tongues,  as  it  allows  the  teams,  engine  or  other 
power  to  use  the  middle  of  the  road  at  all  times  while  the  Grader  may 
be  off  side  either  to  right  or  left  of  road 

The  operator  on  driver's  seat  has  full  control  at  all  times  and  can 
bring  the  machine  into  line  with  the  teams  or  engine  whenever  de- 
sired. 

CHAMPION 
LEVER  ROAD  DRAG 

Length  of  blade  .  .  "I'/z  feet 
Width  of  blade  . . .  C  inches 
Weight  .330  lbs. 


WRITE  FOR 
CATALOG  AND  PRICES 


Macadam  Roads 


must  he  huilt 
of  a 


Tough 
Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Paints  (Bridge  and  Structural  lion 
and  Pipe  Coating) 
iJoniinion  I'aint  Works 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 

Pile  Driving  Machinery 
Heatty  &  Sons,  M. 
llrowning  Company 
Canadian  Ingersoll-Itand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Marsh  &  Henthorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh  Valve,  Foundry  & 
Construction  Company 

Plaster  Bond 

Ceresit  Waterproofing  Co. 

Plumbing  Supplies 

Mueller  Mfg.  Co..  H. 

Planing   Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  15.  F. 

Plaster 

Albert  Mfg.  Company 
Rritnell  &  Company 
Can.  II.   W.  Johns-Manville  Co., 
Ltd. 

lona  Gypsum  Company 

Plate  Glass 

Excelsior  Plate  Glass  Company 

Plug  Drillers 

Canadian    Ingersoll  Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian    Ingersoll  Rand 


Power  Engines 

Inglis  Company,  John 

Pressed  Brick 

Interprovincial  Brick  Co. 

Pump  Valves 

Can.  Consolidated  Rubber  Co. 

Pumps  and  Pumping  Machinery 
Beatty   &  Sons,  M. 
Canadian  Blower  and  Forge  Co. 
Canadian   Fairbanks-Morse  Co. 
Canadian   IngersoIlRand  Co. 
Cook,  A.  I). 

Ue  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
i^aurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Morris  Machine  Works 
Smart-Turner  Machine  Co. 
Turbine  Equipment  Company 

Quarry  Machinery 

Ameiican    Road    Machine  Com- 
pany of  Canada 
Canadian    Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.  H.  W.  Jolins-Manville  Co., 
Ltd. 

Gartshore,  John  T. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  CoUif 

Refrigeration  Machinery 
Keiths  Limited 

Road  Asphalt 

Asplialt  &  Supply  Company 


Reinforcements,  Concrete  &  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  i'eople  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

American  Road  Machine  Co. 
Exeter  Mfg.  Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Morrison  &  Co.,  T.  A. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Roof  Glazing 

Hope  &  Sons.  Henry 

Roofing  Material 
Bird  Ik  Son 

Bishopric  Wall  Board  Co. 
Can.   H.  W.  Johns-Manville  Co.. 
Ltd. 

Noble,  Clarence  VV. 
Paterson  Mfg.  Co. 
Pedlar   People  Limited 

Rubber  Covered  Rolls 

Can.  Consolidated  Rubber  Co. 

Rubber  Cement 

Can.  Consolidated  Rubber  Co. 

Rubber  Mats 

Can.  Consolidated  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Hull  Company,  Raymond  W. 

Safes  and  Vaults 

Can.  Fairbanks-Morse  Company. 
Taylor,  J.  &  J. 

Scales 

Can.    Fairbanks-Morse  Company. 


Screens 

American    Road   Machine  Com- 
pany of  Canada 
Canada  Wire  &  Iron  Goods  Co. 
Dull  Company,  Raymond  W. 
Goodwin,  liarsby  &  Company 

Sewer  Pipe 

liritnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London   (  oncrete  .Machinery  C  o. 
National  Iron  Works 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 

Sewer  Trenching; 
Lecky  &  Collii 

Sheathing  Board 

Bishopric   Wall   Board  Co. 

Shovels  (Steam) 

Browning  Company 
Beatty  &  Sons,  M. 
Canarlian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Montreal  Locomotive  Works 

Silo  Moulds 

London  Concrete  Machinery  Co. 
Skylights 

ffope  &  Sons,  Henry 

Pedlar  People  Limited 
Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 

Des.Moi  nes  Bridge  &  Iron  Co. 

Hamilton  Mfg.  Co.,  Wm. 

MacKinnon,  Holmes  &  Co. 

Manitoba  Bridge  &  Iron  Works 

Pittsburgh-DesMoines  Steel  Co. 

Pedlar  People  Limited 
Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co. 

Pittsburgh  Valve,  Foundry  anu 
Construction  Company 

Sheldons  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 

ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

ARCHITECTS  :~P2itronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  5539 — Connecting  All  Departments 

MONTREAL 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 

Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


"SUPERIOR  GRAPHITE  PAINT" 

— ON— 


ITS  USE  INSURES  these  costly  structures  AGAINST  CORROSION 

"Superior  Graphite  Paint"  is  unaffected  by  the  weather,  g-ases,  or  brine  drippings. 

Special  Coatings  Made  for  Salt  Water  Exposures 

The  use  of  "  Superior  Graphite  Paint  "  and  the  Special  Protective  Bridge  Coatings  made 
In-  this  Company  has  steadily  increased,  and  their  use  by  the  leading"  railways  and  munici- 
palities is  a  guarantee  of  their  ciualit)'. 

 Write  for  full  particulars  to  


DOMINION  PAINT  WORKS,  LIMITED 


Montreal 
Toronto 


WALKERVILLE,  ONT. 

M  idc  in  U.  S.  A.  by  DETROIT  GRAPHITE  CO.,  Detroit.  Mich. 


Winnipeg 
Vancouver 
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Sprinkler  Systems 
Kcillis  I^iinited 

Steam  Engines 

Stuitevant  Co.  of  Can.  Ltd.,  H.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Stui  tevant  Co.  of  Can.  Ltd.,  15.  F. 

Steel  Bars 

Itmlin^ton  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 

Steel 

Hopkins  &  Co.,  F.  H. 
I.ccky  &  Collis 

Steel  Pipe 

Factory  Products  Limited 
Page-Hersey   Iron  Tube  &  Lead 
Co.,  Ltd. 

Sound  Deadening 

Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Stair  Builders 

McGregor  &  Mclntyre 

Stair  Treads 

Can.  Consolidated  Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metals  Co. 

Stone  Backing 

Ceresit   Waterproofing  Co. 

Stone 

Hritnell  Si  Company 
Hagersville   Contracting  Co. 
Maloney,  John 
Morrison  &  Co.,  T.  A. 
Quecnstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 

Stone  Saws 

Anderson,  Geo. 


Stone  and  Sand  Elevators 
American  Road  Machine  Co. 

Stone  Working  Machinery 

Pollard   Mfg.  Company 

Steel  Sash 

Hope  &  Sons.  Henry 

Structural  Iron  and  Steel 
liurlington  Steel  Company 
Cliicago  Bridge  &  Iron  Works 
DcsMoines  liridge  &  Iron  Co. 
Doniinion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Submarine  Drills 

Lecky  &  Collis 

Stucco  Board 

Bishopric  Wall  Board  Co. 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton   Mfg.   Co.,  Wm. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henlhorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon.  Holmes  &  Co. 
Ontario   Wind    Engine   &  Pump 

Company 
Pittsburgli- DesMoines  Steel  Co. 
Vancouver  Wood  Pipe    &  Tank 

Company 

Tarring  Machinery 

Taroads    Syndicate  Ltd. 


Telescopic  H  jists 

Black  Building  Supply  Co. 

Gillis  &  (i-ogliegan 
Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and   Inspecting  Bureau 

Hunt  &  Co..  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 
Tiling 

Can.  Consolidated  Rubber  Co. 
Tires  (Auto,  Bicycle,  Motor-cycle, 
Carriage) 

Can.  ('onsolidated  Rubber  Co. 
Toncan  Metal 

Stark  Rolling  Mills  Co. 
Towers 

Goold,  Shapley  &  Muir  Co. 
Track  Systems  (Hand,  Power  and 
Electric) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.  Consolidated  Rubber  Co. 
Turbines,  Steam 

lie  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

Turbine  Equipment  Company 
Turnbuckles 

Canadian     Billings     &  Spencer, 
Lt.J. 

Vacuum  Cleaners 

United   Electric  Company 
Valves 

Canada   Iron  Corporation 
Can.    Fairbanks-Morse  Company. 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
Pittsburgh  Valve,  Foundry  & 
Construction  Company 
Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
.Sheldons  Limited 
Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co 
of  Canada,  Ltd. 

Wagons 

Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Waison  \Vagon  Co. 

Wall  Board 
Hirfi  &  Son 

Bishopric  Wall  Board  Co. 

Water  Level  Apparatus 

Gent  &  Company 

Waterproofing 

Can.  11.  W.  Johns-Manville  Co.. 
Ltd. 

Ceresit  Waterproofing  Co. 
Trussed  Concrete  Steel  Co. 
Wadsworth  Ilowland  &  Co.,  Inc. 

Waterproofing  Compound 
Ceresit   Waterproofing  Co. 

Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks 

Weather-Wear  Roof  Coating 

Ceresit  Waterproofing  Co. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Standard  Linderground  Cable  Co 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Canada  Wire  &  Cable  Co. 
Dominion  Wire  Rope  Co.,  Ltd. 


The  Premier 
Road 
Dressing 

and 

Binder 


<<"F?LUXPH ALTE"  is  a  heavy  road  oil  containing  80%  of  solid  pure  bitumen  coni- 
-1-  bined  with  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 

road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-la)  er  which  will  stand  up  under  these 
new  conditions,  "FLUXPH ALTE"  has  been  placed  on  the  Canadian  market 

"FLUXPHALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 


MONTREAL 
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National 


^1 


Dump  Cars 


Canadian  Made 
Equipment 

What  is  more  fitting  than  having  Canada's 
constructional  improvements  ef¥ected  by  equip- 
ment that  is  Made  in  Canada? 

In  the  matter  of  Dump  Cars  it  1)ehooves 
every  contractor  to  investigate  the  merits  of 
the  "National"  Made  in  Canada  car.  Compare 
it  in  detail  and  price  with  imported  cars  and 
ask  yourself,  "Which  is  the  best  buy,  when 
tlie  imported  cars  have  to  add  37  per  cent, 
duty?"  An  intelligent  investigation  of  cars 
and  values  must  return  a  favorable  verdict  for 
the  "National"  Dump  Car. 

The  "National"  hand  dump  car  is  made  in 
all  sizes  up  to  8  yards.  Larger  capacities  are 
air  dumped. 

Get  Our  Prices 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  BX'D'G. 


Built  of  Saekville  Freestone 


Block  Stone 


Dimensions 


Random 


A  Toronto  Residence 


Head  Sills 
Shoddy 
Stone  Sawing 


Write  us  for 
Quotations 


"QUARRIED  IN  CANADA" 
SACKVILLE  FREESTONE  CO.,  LIMITED,  Saekville,  N.  B. 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


AikcMlioa<l  Arcliitccliii  al  Metal  VVork.s   

Aikciiliead    Ilaulwarc   Coinpaiiy    ^ 

Allioit  Manufacturing  Company   

Allith   Maniifactining  Company   

Anifiican  Koad  Macnhie  Co.  of  Canada  ....  I-'! 

American  Enameled  I'.rick  '&  Tile  Co   I'  l 

.\nderson   &   C:o.,    Limited,    (ieorge    ^>-'' 

Anglins  Limited  

Asphalt  &  Supply  C  ompany   1'' 

Ault   &  Wiborg  Company   

Harber  Asplialt  Paving  Company   

Hcatty  &  Sons,  Limited,  M  

Bcclitel,  B.  E   " 

Berlin  Mills  Company    ^ 

Bird  &  Son  

Bishopric  Wall  Board  Company   

Black   Building  Supply  Company   1- 

Bradford  Pressed  Brick  Company  

liritnell  &  Clompany,  Limited   

Bi owning  Company   " 

Burlington  Steel  Company    *>'■* 


Electric  Steel  &  Metals  Company   22 

Estey  Bros   24 

Exeter  Manufacturing  (  ompany  

flalt  Engineering  Company,  John    72 

Gartshore,  John  J  

Cartshore-Thompson  Pipe  &  Furnace  Co.   .  .  70 

Gent  Company   ^ 

Gillis  &  Geoghegan   12 

Goodwin-Barsby  &  C^ompany  

Goold,  Shapley  &  Muir  Company   57 

Hagersville  Contracting  Company   13 

Hamilton  Bridge  Works  Company  

Hamilton   Company,   Wm   ^'"4 

Hamilton,   S.   W   72 

Hope   &  Son  of   Canada,    Ltd.,   Henry  .... 

Hiil'kins  &  (Company,  F.  H   7t) 

Hull  Iron  &  Steel  Foundries   1!' 

Hunt  Sf  Company,  Robert  W   72 

Hydraulic  Press  Brick  Company  


Orpen  Conduit  Company  

Ormsby  Company,  A.  B  

Ottawa    Paint   Works   i... 

Pacific  Coast   Pipe  Company   71 

Page  flersey  Company    2>) 

Patcrson  Manufacturing  Company  

Pawling  &  Harnischfeger   3 

Pedlar  People   '£i 

Peerless  Form  fjlamp  Company   75 

Pittsburgh-DesMoines  Steel  Co   7.3 

Pittsburgh  Valve,  Foundry  &  Construction 

Company   71 

Pollard   Manufacturing  Company  

Power  &  Son  

Pricstman  Brothers  

Pullar  Company,  H.  15   72 


Queenstown  (Juarry  Company 


Canada   Cinshed   Stone   Corporation    lo 

Canada   Iron   Corporation    Limited    7lt 

Canada  Wire  and  Cable  Company   <>" 

Canada  Wire  &  Iron  Goods  Company   71 

Canadian  Billings  &  Spencer  

Canadian    Bridge   Company    '•■ 

Canadian   Blower  and   Forge   t  onipany    74 

Canadian  Consolidated   Uubber  Co   3 

Canadian   Equipment  Company   

Canadian  Fairbanks-Morse  Co  

Canadian   IngersoU-Rand  Company   

Canadian  H.   W.  JohnsManville  Co.,  Ltd...  II 

Canadian  Office  School  Furniture  C^o   72 

Carreau,  J.  E   1^ 

Cast  Slone   Block  &   Macliine  Co   !) 

Cement  Gun  Company   

Ceresit  Waterproofing  Company  

Chelsea  Elevator  Company    71 

Chicago  Bridge  &  Iron  Works    71 

Chipman  &  Power   72 


Cleaton,  R.  E   2:i 

Conduits  Comjiany,  Limited   <i4 

Cook,  A.  I)  

Crossley   Machine  Company  

Crushed  Stone  Limited    ti) 

fJake  Engine  Company    '14 

Deere  Plow  Company,  John   in 

DeLaval   Steam    Turbine    Company    ■>'■> 

Dennis  Wire  &  Iron  Company   72 

DesMoines  Bridge  &  Iron  Company   7o 

Dickson  Bridge  Works  

Dominion  Bridge  Works   24 

Dominion   Concrete   Company    10 

Dominion  Engineering  &  Inspection  Co.    ...  72 

Dominion  Iron  &  Steel  Company   tj7 

Dominion  Lime  Company  

Dominion  Paint  Works   15 

Dominion  Sewer  Pipe  Company   20 

Doty  Marine  Engine  &  Boiler  Co  

Dull  Company,  Raymond  W  

Dunn  Wire  Cut  Lug  Brick  Co  


Ideal   Incinerator  &  Contracting  Company..  22 

Inglis  Company,  John    55 

Interprovincial    Brick  Company   

lona  Gypsum  Company   67 


Kerr  Engine  Company,  Limited 


Laurie  &  Lamb  

Lea,  R.  S   72 

Lecky  &  CoUis  

Lightfoot,  Stanley   72 

London    Concrete    Machinery    Company    ...  1!) 

Luxfer  Prism  Company  

MacLean  Daily  Reports   HI 

MacKinnon  Holmes  &  Company   75 

Manitoba  Bridge  Works  Co  

Maritime   Bridge  Company   73 

Marsh  &  Henthorn,  Limited   57 

McDougall,   Geo.    K   72 

McDougall  Caledonian   Iron   Works  Co.    ...  !) 

Mctiregor  &  Mclntyre   73 

Metallic  Roofing  Company    65 

Miller  &  Company,  Geo.  M  

Montreal  Locomotive  M^orks,  Limited   ...  . 

Morris  Crane  &  Hoist  Co.,  Herbert  

Morris  Machine  Works   70 

Morrison  &  Company,  T.  A   72 

Mueller  Mfg.   Company,   H   62 

National  Iron  Works  Limited   64 

National  Steel  Car  Company   17 

Neptune  Meter  Company   (55 

Noble,  Clarence  W  

Northwestern  Terra  Cotta  Company    2 

Nova  Scotia  Steel  &  Coal  Co  

Ontario  Asphalt  Block  Co.,  Ltd   71 

Ontario  Sewer  Pipe  Company   21 

Ontario  Wind  Engine  &  Pump  Co   20 


Railway  &  Contractors  Supply  Co   H 

Reid  &  Brown   72 

Ric-wiL  Underground  Pipe  Covering  Co.  ... 

R.  I.  W.  Damp  Resisting  Paint  Co   5 

Roelofson   Elevator  Works   

Rogers  Supply  Company  

Sackville  Freestone  Company   17 

Sarnia  Metal  Products  Co   31) 

.Shelfl()n>  Limited   

.Simplex  Construction  Company    7 

.Smart-Turner  Machine  Corrpany   

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   22 

Standard  Underground  Cable  Co.  of  Canada 

Stanley  &  Company,  W'.  F  

Stark  Rolling  Mills  Company   63 

Steel  &  Radiation   72 

Structuial  Steel  Company   ^ 

Sturtcvant  Co.  of  Canada,  Ltd.,  B.  F  

Sun  Brick  Company   56 

Taroads  Syndicate  Limited   

Taylor,  J.  &  J   22 

Tiffin  Wagon  Company  

Toronto  Plate  Glass   Importing  Co   1 

Trussed  Concrete  Steel  Company   W 

Turnbull  Elevator  Company  

Tuec  Company  

X'ancouver  Wood  Pipe  &  Tank  Company  ...  22 
verMehr  Engineering  Co.,  John   70 

Warren  Foundry  &  Machine  Co   65 

Watson  Wagon  Company    10 

Wayne  Oil  Tank  &  Pump  Co  

Woodhouse  Chain  Works   tS 

Woodstock  Concrete  Machinery  Company   ..  74 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterprise 
ing  enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Hull  Iron  &  Steel  Foundries^  Limited 

Head  Office  and  Works       -       HULL,  QUEBEC 

Manufacturers  of  Steel  Castings 


Chrome,  Manganese  and  Nickel  Steel  Castings 

Annealed  and  Unannealed 

Repair  parts  for  Stone    Crushing    Plants,  Mining 
Machinery  and  Cement  Mills  our  specialty. 

Machine  Moulded  Gears 

any  size   up  to    1 8  feet  in  diameter  made  without 
patterns. 

We  solicit  your  patronage  and  prompt  attention  will  be  given  to  any  orders. 


LONDON  Batch  Mixers 

London  Batch  Mixers  cost  less  because  they  will  run  for 
years  without  repairs,  or  break-downs.  They  produce  more  Con- 
crete, they  make  better  concrete  and  do  it  in  less  time.  These 
features  mean  clear  profits  to  the  Contractor  instead  of  loss. 

Every  Mixer  Sold  Sells  Ten  More.    2000  Now  in  Use. 
Made  in  all  sizes  from       yd.  to  2  '  j  yd.  Batch.    Get  prices  now  before 

starting  on  the  next  job. 


I.DnJon  Batch  Mixer 

LONDON  BULL  DOG  BATCH  MIXER 

A  Small  Batch  Mixer  for  Small  Contract  Work. 

6  cu.  ft.  Batch,  50  cu.  yds.  per  day.    Can  be  operated  with 

less  men  than  any  other  Mixer.     Pays  for  itself  in  15 

days'   use.      Every  contractor  with  small  jobs 

should  own  a  Bull  Dog  Batch  Mixer.    Send  for 

Catalogue  No.  I  B. 

W'e  make  23  different  sizes  and  styles  of  Concrete  Mixers  also 
a  full  line  of  Concrete  Machinery  and  Cement  VV'orkint!  Tools. 

London  Concrete  Machinery  Co.,  Limited, 

Brandies  ami  .Agencies  in  overN  lar^c  iit\  in  C^anacln. 


London,  Ont. 


WORLD'S  LARGEST  IV1 ANUFACTURERS  OF  CONCRETE  IVIACHINERY  AND  CEMENT  WORKING  TOOLS- 
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SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
wood  and  steelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
reqyire  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto    Montreal  Limited        Winnipeg  Calgary 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying"  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in    tock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping- 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection! 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


Hammer  Brand 

Hard  Wall  Plaster 


It  neither  loosens  nor  falls  off,  it  allows  car- 
penters to  follow  plasterers  without  loss 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co. 

Hillsborough,  New  Brunswick,  Can:) da 
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High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with    us.      We    also    manufacture  culvert  pipes, 

inverts,  flue  linings,   stove  linings,  fire  bricks,  locomotive  blocks,  ; 
gulley  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal,  i 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,   P.  Q. 


Rouad  Pipe  and  Square /Dealings 


Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all  lines  right  now  and 
ours  has  not  escaped.  Contractors  need  work  and  are 
tendering  closer  to  rock-bottom  than  they  have  for  many 
years.    All  material  has  dwindled  in  price.    So  has  labor. 

You  can  save  2o7o  to  3o7o  of  normal  cost  by  building 
\  our  sewers  now.  The  extra  ^%  or  i"/o  that  money  costs 
is  swallowed  up  by  the  saving  on  work. 

— Buy  Now — 


Write  or  wire  for  latest  discounts  on 
•izes  4  in.  to  24  in. 


"iviiiviicQ"  SEGMENT  BLOCK  ttitd  kccp  the  whecls  of  progress  turning. 

For  Sewers  over  24  inches 

Ask  for  particulars  of  this  ncw  idea. 

The  Ontario  Sewer  Pipe  Company,  Limited 

MIMICO,      -  ONT. 
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Electric  Steel  Castings 

We  can  supply 

Carbon,  Manganese,  Alloy,  Steel  Castings, 
Forging  Ingots,  Etc. 

Write  for  prices  and  particulars. 

The  Electric  Steel  &  Metals  Co.,  Limited 

Welland       «  Ontario 


NOTICE! 


Ideal  Municipal  Incinerator 

just  completed  at  Berlin,  Ont. 
Capacity,  25  tons.  This  is  the 
mo^t  up-to-date  plant  of  its  size 
in  North  America.  See  this 
plant  in  adual  operation  before 
deciding  on  any  other  make,  and 
you  will  gladly  recommend  the 
Ideal  Incinerator  to  your  com- 
munity. 

Write  for  full  particulars. 

Ideal  Incinerator  &  Contracting 
Company,  Limited 

No.  2  Manning  Arcade  Annex,  TORONTO 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling— Positively  LEAK  PROOF. 
Wrte  for  1915  Catalogue 

319  Pender  St.  VANCOUVER,  B.C. 


Sales  Offices 
Welland  -  Ontario 

Cobalt  Ontario 
7  Bank  Street  Chambers 

Ottawa 
417  New  Birks  Building 
Montreal 


STANDARD  STEEL 


Beams— Channels 
Angles — Plates 

Auay  in  stock  CONSTRUCTION  CO. 

Reinforcing  Bars  LIMITED 
•Self-Sentering"  WELLAND       -  CANADA 

Corrugated 
Sheeting 

Send  for  Stock  List 


Mani  kacti  rers  and  Erf.ctors 

Steel  Buildings  and  Bridges 


TAYLOR  SAFES 

and  VAULT  DOORS 

One  Quality  Only— The  Best. 


Branches : — 
Montreal 
Winnipeg 
Edtnontsn 
Vancouver 


J.  &  J.  Taylor,  Limited 

Toronto  Safe  Works 
Toronto 

Made  in  Canada"  for  60  years. 
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PEDLAR'S  ^«^TAxif*^B^^».  RIVETTED 
Perfect"    ^ii^||lfA|>:!J^''  CULVERTS 


Weight  for  weight  the  Strongest  culverts  made.  Length  for 
length  the  Heaviest  of  any  corrugated  culverts.  Made  in  all  sizes 
from  8"  to  84"  in  diameter,  and  shipped  assembled  in  lengths  up  to 
40  feet. 

Coupling  bands  supplied  free  for  connecting  up  the  secftions 
when  greater  lengths  are  required. 

Large  stocks  carried  for  immediate  shipment.  Also  made  to 
order  for  special  uses  and  specifications. 

Write  for  Culvert  Folder  "C.  R." 

Address  Branch  nearest  you. 

THE  PEDLAR  PEOPLE,  Limited 

(Established  18(il) 
Executive  Office  and  Factories:  OSHAWA,  ONT. 

Branches;  Montreal        Ottawa        Toronto         London         Winnipeg  17-P 


f  J' 

»! 
Iff 

1 
pi 

|) 

II 

p: 

i 

il 


"Kingston'^ 

Single  Chain  Grabs 

The  plain  edge  model  is  made  to  lift  small  coal, 
grain,  mud  and  other  loose  material. 

The  toothed  model  is  for  lifting  rock,  large 
coal,  ballast,  etc. 

Made  in  7  sizes  to  handle  from  >2  to  2  cubic 
yards. 

Quick-working  4  to  1  leverage- 

Cut  Your  Operating  Costs 

Manufactured  by 

Rose,  Downs  &  Thompson,  Ltd. 

HULL,  ENGLAND 

Designers  and  Manufacturers  of 
DREDGING  and  OIL  MILL  MACHINERY 

Wi-i/e  for  descriptive  ciicrtlar  to 
Canadian  Representatives  : 

The  R.  E.  CLEATON  CO. 

227  Coristine  Bldg.  MONTREAL 
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DOMINION  BRIDGE  COMPANY,  LIMITED 


Head  Office  and  Worki, 


Branch  Offices  and  Work*, 


Montreal,  P.  Q.  Toronto,  Ottawa  and  Winnipeg 

Engineers,  Manufacturers  and  Erectors  of  Steel  Structures 

Capacity  135,000  Tons 


Railway  and  Highway  Bridges, 
Swing  and  Bascule  Spans, 

Buildings  of  all  kinds. 
Hemispherical  Bottom  and 
other  Tanks, 
Transmission  Poles  and  Towers, 
Riveted  Pipe,  Caissons, 
Barges, 

Turntables,  Electric  and  Hand 

Power  Cranes, 
Hoisting  Appliances,  Lift  Locks, 
Hydraulic  Regulating 
Gates,  etc.. 
Gear  Cutting  and  General 
Machine  Work. 


New  Work  Shop — Canadian  Vickers  Limited,  Montreal 

View  23  working  days  after  award  of  contract — Weight  380  Tons. 


LARGE  STOCK  OF  STANDARD  STRUCTURAL  MATERIAL  AT  ALL  WORKS. 


Clean   Cut   Ornamental    Wrought  Iron 

This  ill  ustralion  of  the  wrought 
iron  balcony  on  the  residence 
ofH.  V.  Meridith,  Montreal,  is 
convincing  evidence  of  our  abil- 
ity to  produce  high  class  work. 

The  balcony  was  designed  by 
Edward  &  W.  S.  M  axwel), 
Architects,  and  executed  in 
Canada  by  Canadians.  Notice 
the  sharp  lines  and  clean  cut 
attractive  appearance. 

We  can  supply  ornamental 
bronze,  iron  and  steel  for  the 
finest  work  and  assure  prompt 
delivery. 

Specify  Estey  Bros;  bronze, 
iron  or  steel  for  your  next  con- 
trad. 

ESTEY  BROS.,  COMPANY 

Canadian  Office  and  Works,  MONTREAL 


Head  Office  —New  York 


Hraiich  Offices— N.J.  Dinnen  &  Co.,  Winnipeg,  Calgary,  Vancouver 


Scott.  Hammond  &  Pratt,  Toronto 
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The  Activities  and  Inactivities  of  the  Gity 
of  Montreal 

ONE  of  tlie  immediate  results  of  the  outbreak  of 
war  was  the  practical  cessation  of  activities 
in  relation  to  municipal  expenditure.  In  some 
instances  schemes  were  postponed,  in  others 
works  were  stopped,  and  there  was  a  disinclination  to 
consider  any  outlay  except  that  which  was  imperative. 
Since  that  date  there  has  been  a  decided  change  in  the 
direction  of  a  more  liberal  expenditure.  A  compari- 
son of  the  notices  in  the  Tenders  and  For  Sale  Depart- 
ment of  The  Contract  Record  indicates  that  munici- 
palities are  gradually  increasing  their  appropriations. 

The  war  has  served  a  useful  purpose  in  that  it  has 
forced  municipalities  to  take  stock  and  to  examine 
more  closely  into  their  expenditures  on  improvements. 
In  the  boom  period  there  was  a  tendency  to  make  lav- 
ish outlays  without  a  due  consideration  of  the  finan- 
cial obligations  which  were  being  incurred,  and  to  run 
up  heavy  bills  without  considering  the  cost.  In  the 
West  the  rivalry  between  cities  has  not  been  without 
its  infl^uence.  We  have  been  going  too  fast,  and  now 
that  Great  Britain  is  perforce  obhged  to  discontinue 
lending  us  money  on  such  a  liberal  scale  a  halt  has 
been  called.  To  a  certain  extent  the  United  States 
has  supplied  the  deficiency,  but  it  may  be  taken  for 
granted  that  the  borrowing  by  municipalities  will  be 
restricted  in  view  of  the  European  situation. 

Undoubtedly  by  far  the  greater  proportion  of  the 
borrowed  capital  has  been  spent  on  necessary  and  re- 
productive schemes,  but  one  cannot  ignore  the  fact 
that  in  too  many  instances  debts  have  been  incurred 
too  willingly,  and  that  there  has  been  a  large  amount 
of  waste.  The  city  of  Montreal  is  an  example  of  a  city 
with  an  ever-increasing  debt  combined  with  methods 
of  expenditure  which  are  open  to  serious  criticism. 
Although  there  has  been  an  improvement  since  the 
days  of  the  Cannon  inquiry,  there  is  still  a  large  leaven 
of  the  aldermanic  system  which  made  for  outrageous 
expenditures  in  the  different  wards.  The  appointment 
of  Controllers  curtailed  the  pernicious  system  of  pa- 
tronage under  which  the  aldermen  were  constantly 
manoeuvring  for  heavy  outlays  in  their  particular  dis- 
tricts ;  but  the  hands  of  the  Controllers  are  still  par- 
tially tied  owing  to  the  opposition  of  many  aldermen, 
w^ho  regard  with  disfavor  the  powers  of  the  Control- 
lers, and  who  are  anxious  to  return  to  the  good  old 
days  when  they  exercised  patronage.  Efforts  have 
been  made  to  curtail  the  jurisdiction  of  the  Controllers, 
but  fortunately  Premier  Gouin  was  wide  awake  enough 
to  veto  the  proposed  charter  amendments  and  to  coun- 
teract the  lobbying  of  the  reactionary  aldermen. 

The  enormous  increase  in  the  expenditure  of  Mon- 
treal is  shown  in  a  return  just  compiled  b}^  the  City 
C(jmptroller.  In  five  years  the  debt  has  more  than 
doubled ;  in  December,  1909,  the  consolidated  debt 
was  $36,029,995,  while  in  December.  l')U.  it  was  $78,- 
304,020 — an  increase  of  $42,274,025.  It  is  estimated 
that  the  debt  per  head  is  $150  against  $66  five  years 
ago,  part  of  this  increase  l)cing  due  to  the  annexation 
ol  oiitl_\ing  districts.  W  hile  iiuicli  .if  ihc  hon'owcd 
iiMney  has  been  well  spent,  any  one  acquainted  with 
tlic  later  municipal  history  of  the  city,  and  with  the 
scandals  w  hich  have  surrounded  certain  public  witrks, 
can  give  a  pretty  shrewd  guess  at  the  enormous  waste 
— to  put  it  mildly — that  has  accompanied  this  heavy 
increase  in  the  public  debt.  The  city  has  added  to 
its  pay-roll  of  employees  at  an  alaimiiig  rate:  in  1908, 
166,396  people  were  employed,  the  cost  being  $2,641,- 
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Oil;  in  1914  the  figures  were  556,222  and  $8,635,700. 
The  situation  has  become  so  serious  that  Controller 
I  Icbert,  who  is  responsible  for  the  finances,  predicts  a 
deficit,  when  the  interest  charges  are  paid.  Here  is 
an  instance  of  a  city  going  at  too  great  a  pace,  and  of 
adding  millions  upon  millions  without  looking  to  the 
future.  The  depression  has  forced  the  city  to  limit  its 
outlays  on  improvements,  and  it  has  had  to  omit  from 
the  budget  many  works  which  were  at  first  proposed. 
The  aldermanic  interference  with  the  Controllers'  re- 
ports has  been  so  continuous  that,  as  a  way  out  of  tiic 
friction  which  naturally  follows,  it  has  been  proposed 
to  abolish  the  Council,  substituting  for  it  a  l)ody  of 
well-paid  Controllers,  experts  in  various  phases  of 
local  government  and  engineering,  who  will  each  l)e 
responsible  for  the  management  of  a  particular  de- 
partment. The  present  plan  of  divided  control  has  not 
been  a  success,  and  as  the  old  aldermanic  regime  is 
an  impossible  one,  from  the  point  of  efficiency  and  of 
spending  money  on  improvements  to  the  best  advan- 
tage, the  appointment  of  several  business  men  to  run 
the  city  on  iMisiness  lines  is  at  least  worth  a  trial.  Two 
or  three  American  cities  have  decided  to  adopt  the 
"l)ay-as-you-go"  system  of  administration — to  pay  for 
improvements  out  of  revenue  instead  of  borrowing. 
yXlthough  this  has  decided  disadvantages,  at  any  rate 
it  would  prevent  the  accumulation  of  huge  debts,  tlie 
interest  on  which  is  a  serious  burden  to  the  citizens. 


The  Economy  of  Testing 

THERE  are  certain  bed-rock  truths  which  have 
been  established  by  experience  and  the  test 
of  time.  It  would  be  very  foolish  to  pro- 
ceed in  a  contrary  direction  unless  one  court- 
ed disaster,  or  at  least  a  partial  failure.  It  is  not 
always  a  question  of  the  use  of  the  right  materials, 
but  of  their  quantity  and  quality.  A  ton  of  clean  bal- 
last and  a  hundredweight  of  cement  will  not  make  a 
good  floor  any  more  than  dirty  sand  and  poor  lime  will 
make  a  good  ceiling.  It  is  evident,  therefore,  that 
there  must  be  great  economy  in  following  the  results 
gained  by  testing.  By  testing  one  gets  to  know,  and 
the  accumulation  of  this  knowledge  allows  of  the  car- 
rying out  of  work  on  right  and  safe  lines.  It  is  known, 
for  instance,  that  the  design  of  a  certain  pipe  for  a 
certain  purpose  under  certain  conditions  should  be  of 
such  a  material  and  of  such  a  strength,  because  past 
experience  has  taught  that  it  should  be  so ;  but  a  fiu"- 
ther  test  is  required.  The  pipe  may  hold  up  to  all 
the  proper  dimensions,  and  may  look  very  good,  but 
it  is  necessary  that  it  should  also  be  tested  in  its  work- 
ing position.  In  a  recent  case  iron  water  pipes  were 
cast  and  tested  at  a  foundry  under  the  supervision  of 
an  inspector.  The  pipes  were  struck  with  a  hammer  in 
all  their  parts  while  under  pressure,  and  test  bars 
(jf  the  metal  actually  used  were  also  carefully  proved. 
Subsequently  the  pipes  when  laid  were  tested  in  the 
trenches  by  hydrostatic  pressure  to  50  lbs.  to  a  square 
inch  above  the  working  pressure,  the  result  being  that 
460  10-in.,  89  6-in.,  97  4-in.,  and  10  2-in.  pipes,  weigh- 
ing about  141  tons,  or  over  8  per  cent,  of  the  total 
weight  delivered,  were  rejected.  Can  any  one  but 
a  town  surveyor  realize  what  it  would  have  meant  to 
have  lived  in  that  town  had  the  final  test  not  been 
carried  out  before  the  system  was  completed?  Rule 
of  thumb,  or  "having  a  shot  at  it,"  may  be  an  easy 
way  of  taking  up  responsibility,  but  it  is  not  usually 
economical.  As  one  cannot  take  the  cover  off  the 
earth  and  see  the  conditions  below,  it  behoves  us  to 


use  the  boring  tool  or  the  sunk  shaft  to  ascertain  as 
much  as  we  can.  It  has  been  said  that  70  to  80  per 
cent,  of  the  failures  of  works  subject  to  earth  pres- 
sure are  those  constructed  in  clay,  and  most  of  the 
failures  of  reservoir  dams  have  occurred  through  the 
movement  of  the  clay  foundations.  We  may  be  sure 
that  had  such  clay  been  known  to  be  treacherous  it 
w(nild  not  have  been  relied  upon.  Settlements  and 
other  mishaps  frecjuently  occur  from  buildings  being 
erected  on  unknown  foundations,  whereas  such  hap- 
penings would  be  prevented  if  adequate  investigation 
and  trial  were  made  of  the  ground  previously.  On 
the  other  hand,  the  extra  careful  rule-of-thumb  man 
may  cause  great  waste  of  materials  by  ignorantly  over- 
doing the  necessary  margin.  Knowledge  leads,  of 
course,  to  a  great  saving  in  expenditure,  allowing  as 
it  docs  a  sufficiently  large — but  not  too  large — margin 
of  safety. 

A  definition  of  dirt  is  "matter  in  the  wrong  place;" 
in  many  instances  this  wovild  be  a  good  definition  of 
waste,  too — a  waste  caused  by  the  use  of  unsuitable 
materials.  Failures  in  road  surfacing,  failures  in  roof 
covers,  failures  in  wall  painting,  and  the  rest,  are  evi- 
dences of  the  lack  of  testing  or  experience.  The  good 
soldier  is  the  man  of  tested  qualities,  upon  whom  his 
General  may  rely.  It  is  economical  to  employ  such 
a. man — he  is  worth  many  untrained,  untested,  raw  re- 
cruits. It  is  the  same  in  the  engineering  sphere — we 
shall  be  best  served  by  using  materials  that  have  stood 
the  test — bricks  from  the  good  brickyard,  granite  from 
the  good  quarry,  pipes  from  the  good  foundry.  There 
is  no  economy  in  using  bricks  which  are  affected  by 
frost,  or  granite  that  pulverizes  under  the  steam  roller, 
or  pipes  that  burst  under  working  pressure,  because 
they  may  be  cheap  to  buy.  How  are  we  to  be  sure  of 
the  quality  of  our  materials?  Only  by  testing,  carried 
out  either  by  ourselves  or  by  others  upon  whom  we 
may  rely.  How  often  the  engineer  and  surveyor  sighs 
for  an  expert  opinion  on  some  material  which  he  would 
like  to  use  but  which  he  has  had  no  opportvmity  of 
testing  himself.  He  dare  not  risk  it  on  the  recom- 
mendation of  the  interested  j)urveyor,  although  it  may 
possess  the  merits  claimed  for  it  in  the  lurid  leaflet. 
Where  a  material  or  system  has  been  tested  thorough- 
ly by  a  careful,  disinterested  investigator  it  would  be 
most  valuable  if  the  result  could  be  scheduled  in  some 
jiermanent  way  for  the  use  of  official  engineers — in 
wliich  case  the  length  of  the  visits  of  various  com- 
mercial travellers  would  be  much  curtailed.  Then  a 
reference  to  the  suggested  scliedule  concerning  some 
material  or  process — for  which  every  excellence  was 
claimed — would  show  the  opinion  of  the  expert  in- 
vestigator, and  his  verdict,  "unsatisfactory,"  "inferior," 
"not  reliable,"  "good,"  "excellent,"  as  the  case  might 
be,  would  lead  to  a  great  saving  in  time  and  trouble, 
to  say  nothing  of  future  heartburning.  It  may  be  con- 
tended that  the  teclmical  press  at  the  present  time  does 
Ijrint  a  good  deal  of  information  on  these  lines.  That 
is  so;  but  it  is  not  in  the  province  of  that  press  to  do 
what  is  needed,  especially  in  the  matter  of  protected 
articles.  Life  is  short,  and  it  seems  a  pity  for  know- 
ledge accpiired  through  laborious  hours  to  be  lost,  and 
for  man  after  man  to  tumble  into  mistakes  which  could 
be  avoided  by  a  reference  to  a  book  of  duly  recorded 
investigations  or  observations.  Just  as  the  tradesman 
finds  it  economical  to  test  the  suspiciously  new-look- 
ing florin  that  may  be  tendered  to  him,  so  the  engineer 
would  find  it  economical  to  test  the  new  materials — 
as  well  as  the  old — that  may  be  offered  for  municipal 
consunii)tion. — The  Surveyor.  London,  Eng. 
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Assessing  the  Cost  of  Water  Main  Extensions 
by  Municipally  Owned  Water-Works 


By  D.  A.  Reedt 


Fl'.W  su1)jects  are  of  more  general  interest  to  the 
iitticials  of  water  departments  than  the  meth- 
ods employed  by  various  municipahties  in  the 
assessing-  of  the  costs  of  water  main  exten- 
sions.   Hic  procedure  at  Duhith,  Minn.,  is  here  de- 
scribed.   The  method       -simple  and  rational,  and  is 
easily  apphed. 

An  improvement  of  an}-  kind  which  is  largely  local 
in  nature — that  is,  one  which  from  the  nature  of  its 
construction  is  largely  an  accommodation  to  the  abut- 
ting property — is  found  in  lateral  sewers  and  water 
mains  of  minimum  capacities  supplying  or  serving- 
local  properties  only,  which  do  not  provide  capacities 
in  excess  of  local  requirements,  and  which  are  not 
indispensable  for  serving  more  distant  territory. 

A  city-owned  utility  usually  has  the  power  to  as- 
sess certain  benefits,  whether  the  party  interested 
chooses  to  be  a  consumer  or  not.  Applying  this  fact 
to  sewers  and  water  mains  the  proper  method  would 
be  to  assess  the  cost  of  construction,  or,  in  other 
words,  the  capital  investment,  against  the  property 
that  it  is  possible  to  serve.  The  costs  of  operation, 
h(iwever,  should  be  levied  against  the  parties  purchas- 
ing the  output  or  using  the  service. 

In  the  case  of  a  municipal  water  supply  these  mat- 
ters seem  to  be  much  easier  of  solution,  and  it  seems 
quite  practicable  to  assess  the  costs  of  construction 
directly  upon  the  property  susceptible  of  being  served, 
and  to  assess  the  operating  costs  directly  upon  the 
customers  or  patrons  of  the  utility,  in  proportion  to 
the  quantity  of  water  consumed.  This  condition,  it 
must  be  obser\  ed,  is  not  met  entirely  by  a  rate  charged 
upon  a  demand  and  output  basis  such  as  is  in  effect  in 
New  Orleans,  for  the  reason  that  the  demand  charge 
does  not  extend  to  vacant  property. 

This  fact  will  appeal  to  those  who  believe  that 
vacant  property  should  not  escape  taxation  for  any  im- 
provement that  directly  enhances  its  value.  It  would 
also  seem  to  he  a  fair  check  or  restraint  upon  interests 
that  invest  in  idle  property  with  a  view  to  gain  which 
results  largeh-  from  the  acti\  ities  of  others. 

It  is  assumed  that  a  numicipal  water  plant  should 
be  self-sustaining  in  every  sense  of  the  word.  It 
should  neither  give  nor  receive  an}'  benefit  or  con- 
sideration of  any  kind  froni  the  taxpa}-er,  the  city,  or 
the  individual. 

A  water  main  in  which  the  size  is  in  excess  of  the 
minimum  may  be  classified  as  serving  two  purposes — 
the  service  to  the  property  directly  abutting,  and  the 
service  to  properties  l()catcd  n-iore  distantly  from  the 
.source  of  supply.  In  the  lir>t  instance,  for  the  |)ur- 
jjose  of  this  discussion,  a  6-in.  service  may  be  consid- 
ered as  sufficient,  and  all  sizes  in  excess  of  6  ins.  for 
the  additional  service  to  those  more  distant.  Assess- 
ments against  abutting  properties  for  the  6-in.  main 
ire  easily  applied.  For  costs  of  main  in  excess  of  this 
size  the  only  practicable  way  appears  to  consider  the 
additional  cost  as  a  part  of  the  general  distribution 
system,  the  expense  of  which  has  to  be  absorbed  by 
the  utility  and  included  in  the  consumer's  rates  charge- 

Wbstrnctcd  by  Engineering  and  Contrnclinp  from  a  paper  before  tlie 
Annual  Convention  of  tbe  American  Waterworks  A.'iso<-iation, 
tManag«r,  Water  and  Light  Department,  Duluth,  Mi  nn, 


able  as  operating  costs.  The  direct  assessment  to  the 
abutting  property  for  the  6-in.  main  (this  size  being 
used  as  a  matter  of  convenience)  may  be  assessed 
against  the  abutting  property  by  means  of  either  of 
two  methods :  first,  in  the  total,  on  the  completion  of 
the  work,  which  is  paid  by  one  assessment ;  second, 
the  principal  being  furnished  from  the  funds  of  the 
utility,  a  percentage  may  be  assessed  annually  against 
the  property  to  cover  interest  and  sinking  fund  upon 
the  investment.  After  a  term  of  years  the  percentage 
assessment  will  have  returned  enough  money  to  the 
utility  to  cover  the  principal  as  well  as  the  interest  up- 
on the  investment.  Ordinarily  the  vacant  property 
thus  assessed  should  continue  to  pay  the  assessment 
for  the  full  term  of  years  necessary  to  wipe  out  the 
original  costs.  Improved  property,  using  water  and 
paying  for  it  vipon  meter  rates,  would  be  entitled  to 
some  credit  or  rebate  on  account  of  these  rates,  es- 
pecially if  the  rates  are  based  upon  capital  investment 
expense  as  well  as  upon  operating  costs  upon  the  en- 
tire plant.  Assuming  for  the  purpose  of  illustration 
that  one-half  of  the  water  rates  are  to  cover  interest 
and  sinking  fund  expense,  and  that  the  balance  is  to 
cover  operating  costs,  including  depreciation,  it  will  be 
found  necessary  to  credit  one-half  of  the  customer's 
water  rates  against  his  assessment.  This  credit  will 
ordinarily  retire  the  annual  percentage  assessment  up- 
on improved  property,  unless  the  cost  of  constructing 
the  extension  was  large  and  the  consumer's  consump- 
tion was  low.  If  his  consumption  is  considerably 
more  than  necessary  to  wipe  out  his  individual  assess- 
ment, the  surplus,  of  course,  shoidd  be  applied  pro 
rata  to  lessen  the  tax  upon  the  vacant  property.  It  is 
quite  possible  for  the  consumption  on  an  extension  to 
increase  to  such  an  extent  that  the  overplus  of  credits 
will  be  sufficient  to  retire  all  the  assessment  against 
the  vacant  property  upon  that  particular  extension — 
in  which  case,  having  reached  that  point,  all  assess- 
ments should  be  discontinued,  as  the  customers  are 
carrying  the  entire  expense  of  the  extension,  including 
capital  investment  as  well  as  operating  costs.  This 
may  be  accomplished  even  at  the  end  of  one  year  or 
two  years,  or  possibly  ten  or  fifteen  years,  depending- 
upon  the  rate  of  the  percentage  assessment  against  the 
property,  the  interest  and  sinking  fund  factor  in  the 
rates  charged  for  the  water,  and  the  amount  of  the 
consumption  upon  the  extension. 

It  is  also  quite  possible  that  an  extension  ma}-  l)e 
made  where  there  is  no  consumption  for  the  first  year. 
In  this  case  all  the  property  pays  the  percentage  as-' 
sessment  with  no  credits,  and  the  utility  receives  the 
exact  amount  necessary  to  pay  interest  and  sinking- 
fund  charges. 

The  method  emplo}-ed  at  Uuluth,  .Miiin.,  in  which, 
a  gas  utility  is  also  operated  in  connection  with  the 
water  system,  the  pipes  being  laid  in  tlic  saiuc  trench, 
has  been  to  assess  annually  against  the  abutting  pro- 
perty 8  per  cent,  of  the  total  cost  of  each  extension  as 
represented  by  a  4-in.  gas  and  a  6-in.  water  main,  it 
having  been  estal)lished  that  sizes  in  excess  of  these 
dimensions  would  be  more  or  less  of  a  general  benefit 
to  all  customers  and  property  and  permit  of  the 
strengthening  of  the  system  to  benefit  other  customers 
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outside  of  those  served  by  that  ])articular  extension. 
The  proportion  of  charges  against  the  abutting  pro- 
perty has  been  based  upon  5  per  cent,  for  interest  and 

3  per  cent,  for  sinking  fund,  assesed  annually  for  a 
jieriod  of  fifteen  years.    A  3  per  cent,  contribution  to  a 

4  per  cent,  sinking  fund,  however,  will  not  retire  the 
principal  in  less  than  22  years,  but  for  various  reasons 
it  has  been  considered  advisable  to  limit  the  duration 
of  annual  assessments  to  a  fifteen-year  term.  A  special 
discount  of  25  per  cent,  is  allowed  to  those  paying  the 
total  amount  in  one  ])ayment.  These  assessments  are 
made  according  to  the  frtjutage  of  the  lot,  without 
reference  to  its  depth.  However,  the  frontage  of  the 
lot  is  not  considered  necessarily  as  being  the 
side  abutting  on  the  street  upon  which  tlie 
extension  is  made  ;  it  may  lie  parallel  to  the  mains  and 
front  on  another  street,  ft  is  assessed  the  same  as 
other  lots  of  the  same  frontage  dimension.  Subse- 
quently, if  mains  are  laid  in  front  of  the  short  side,  no 
assessment  is  made  therefor  on  this  particular  lot, 
which  of  course  can  receive  no  benefit  from  a  second 
extension.  Against  this  assessment  is  credited  one- 
half  of  the  water  and  one-third  of  the  gas  rates  paid 
by  the  occupant  of  the  premises,  it  being  estimated 
that  these  proportions  are  necessary  factors  in  a  rate 
that  will  yield  the  proper  amount  of  revenues  for 
maintaining  and  operating  the  plant. 

I'he  ])rinciples  and  results  inxoK  ed  in  the  methods 
as  outlined  above  seem  to  be  as  follows: 

1.  All  charges,  whether  of  installation  or  of  opera- 
tion against  property  oi"  a  customer,  are  based  upon 
actual  cost. 

2.  Costs  of  distributing  systems  are  ordinaril}- 
borne  by  abutting  propertv  except  when  the  consump- 
tion is  sufficiently  large  to  assume  the  whole  or  ])art 
of  this  expense,  when  the  cliarge  is  gradually  trans- 
ferred to  the  customer. 

3.  The  customer  bears  operating  costs  and  such 
installation  charges  as  cover  reservoirs,  pumping  ma- 
chinery, stations,  intakes,  and  the  larger  distributing- 
mains. 

4.  As  the  inunicii)al  plant  increases  in  size  and  in 
the  amount  of  its  revenues,  its  ])ercentage  of  indebt- 
edness will  gradually  decrease,  and  the  proportion  of 
interest  and  sinking  fund  in  the  rates  charged  for 
water  will  decrease  until  eventually,  when  no  indebt- 
edness exists,  this  factor  will  become  zero  and  there 
will  be  no  credits  against  the  assessments.  They  will 
have  to  be  met  in  full  cash  payments,  or  the  consumer 
may  discount  the  entire  amount  of  his  individual  as- 
sessment by  paying  cash,  taking  advantage  of  the  25 
l)er  cent,  discount. 

5.  The  percentage  plan  enables  the  small  property 
owner  who  is  a  consumer  to  obtain  extensions  on  very 
easy  terms,  with  practically  no  additional  expense 
over  and  above  the  regular  water  rates. 

6.  It  seems  to  be  a  practicable  way  ior  real  estate 
owners  to  secure  extensions  of  gas  and  water  service 
in  newly  jilatted  additions  without  throwing  any  of  the 
burden  upon  the  utility  or  its  customers. 

7.  It  furnishes  a  profitable  investment  at  8  per 
cent,  net  for  the  sinking  fund  of  the  department  until 
the  time  arrives  when  it  will  be  needed  to  retire  Ixinds, 
at  which  time,  if  the  money  oy  any  portion  of  it  cannot 
be  withdrawn,  refunding  l)onds  or  new  bonds  in  whole 
or  in  part  may  be  issued.  Eventually,  if  the  rates  for 
service  have  been  established  correctly,  tiie  time  will 
i)e  reached  when  its  entire  indebtedness  will  be  retired. 
This  will  be  true  if  depreciation  and  maintenance  have 
been  provided  for  in  the  operating  expenses  as  well  as 
interest  and  sinking  fund  on  the  indebtedness. 


Munitions  of  War  from  Canadian  Sources 

t  I  I  I  1  ■',  manufacture  of  toluol  has  been  commenced, 
I  for  the  first  time  in  Canada,  at  the  works  of 
A  tile  Dominion  Steel  Company  at  Sydney,  N.S. 
Tcduol  is  a  by-product  of  coke  ovens,  and  is 
used  in  the  manufacture  of  high  explosives.  'i"he  pro- 
duction of  lead  in  Canada  for  war  purposes  has  ncnv 
reached  60,rXX)  tons.  It  comes  from  Trail,  i».C.  Con- 
sideration is  still  being  given  to  the  i)ro])osal  to  refine 
copi)er  in  Canada,  and  it  has  been  pointed  out  that  the 
freight  rate  on  coi)i)er  matter  shipped  to  the  United 
-States  refineries  is  $10  a  ton,  in  addition  to  duty.  Re- 
fined copper  is  also  subject  to  a  duty  on  re-entering 
Canada.  It  is  believed  that  the  establishment  (A  a 
coi)per  refinery  in  Canada  would  serve  as  a  regulator 
over  foreign  combines. 


A  i)eculiar  penstock  failure  occurred  recently  at  a 
station  in  northern  New  York.  A  9-ft.  steel  i)enstock, 
2,000  ft.  long  and  under  200  ft.  head,  supplied  two  gen- 
erating units,  but  had  no  surge  tank  connected  to  it. 
Two  inclined  branch  pipes,  closed  with  blank  heads, 
were  left  for  supplying  future  machines.  Pressure- 
relief  valves  were  depended  on  to  prevent  excessive 
water-hammer  and  assist  in  the  speed  rgulation  of  the 
generating"  units.  From  some  unknown  cause  an  ex- 
treme surge  was  set  uj)  in  the  penstock,  and  the  ham- 
mer blew  ofif  the  blank  cover  of  one  branch  pipe.  A 
3j/2-ft.  stream  shot  up,  broke  through  the  roof,  and 
spouted  in  a  curved  jet  which  excavated  a  big  hole  in 
the  ground  some  distance  away.  The  plant  was  tem- 
l)orarily  flooded,  but  the  damage,  except  for  the  hole  in 
the  roof,  was  much  less  than  might  have  been  ex- 
pected. 


Collections  of  garbage  are  made  l)i-\veekly  in  the 
))usiness  and  weekly  in  the  residence  districts  of  Vic- 
toria, B.C.  In  the  business  districts  a  charge  of  8 
cents  per  can  of  3^/2  cubic  feet  is  made  for  collection; 
but  this  does  not  cover  the  cost,  as  the  whole  district 
has  to  be  gone  over,  while  collections  from  a  large 
number  of  houses  are  still  made  by  private  scavengers. 
Recently  a  Peerless  truck  has  taken  the  place  of  five 
carts  in  collecting  and  has  resulted  in  a  saving  of 
labor  cost  of  about  15  cents  per  ton.  The  average 
cost  of  collection  of  garbage  from  the  residential  dis- 
tricts, on  the  basis  of  one  cubic  yard  weighing  1,350 
pounds,  has  been  $2.54  per  ton,  delivered  at  sea,  as 
against  $2.83  for  the  preceding  year.  These  figures 
do  not  include  overhead  expenses  or  depreciation  on 
equipment  or  buildings.  The  total  collections  for  the 
year  were  18,720  tons. 


'J"he  power  house,  dam  and  transmission  line  were 
constructed  by  the  Ilawkesbury  Electric  Light  and 
Power  Company,  by  day  labor.  The  power  house 
switching  equipment  was  supplied  and  installed  by  the 
Canadian  W'estinghouse  Company.  Cenerators,  trans- 
formers and  exciters  were  supplied  and  installed  by  the 
Canadian  General  Electric  Company,  ^^'ater-wheels 
were  supplied  and  erected  by  Canadian  Allis-Chalmers. 
Limited.  The  submarine  cable  was  supplied  and  in- 
stalled by  the  Canadian  liritisli  Insulated  Cable  Com- 
pany. 

The  Consulting  Il}(lraulic  I'lngineer  on  the  work 
was  Mr.  Wm.  Kennedy,  jr.,  of  Montreal,  and  Mr.  L. 
A.  Llerdt,  D.Sc,  was  the  Consulting  Electrical  Engi- 
neer, assisted  by  Mr.  E.  Godfrey  Burr,  Electrical  En- 
gineer, Montreal. 
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Power  house  under  construclii^ 


Construction  of  Power  House  and  Dam  at 

Cedars  Rapids,  Que. 


0\E  (if  the  outstanding  features  of  the  industrial 
gri)\\Ui  (if  ^Montreal  has  been  the  rapid  de- 
mand for  electrical  energy  for  lighting  and 
power  purposes.  The  city  is  in  the  fortunate 
position  of  having  excellent  water  powers  within  com- 
paratively easy  distances,  allowing  of  low  cost  of 
operation  and  cheap  energy  to  the  consumer.  By  far 
the  most  important  scheme  of  recent  date  is  that  car- 
ried out  I)}-  the  Cedars  Rapids  Manufacturing  and 
Power  Company,  in  which  the  controlling  interests 
are  held  by  the  Shawinigan  Water  and  Power  Com- 
pany and  the  ^lontreal  Light,  Heat  and  Power  Com- 
pany. 

The  development  is  at  Cedars  Rapids,  on  the  north 
side  of  tiie  St.  Lawrence  River,  near  the  village  of 
Cedars,  about  thirty-five  miles  west  of  Montreal.  The 
Dominion  Government  granted  a  lease  dated  January 
6,  1906,  authorizing  the  company  to  take  from  the  flow 
of  the  St.  Lawrence  an  amount  of  water  equivalent  to 
56,000  cubic  feet  a  second,  sufficient  to  develop  a  total 
amount  of  160,000  horsc-powcr.  It  was  also  found 
necessary  to  submit  the  ])lans  to  the  International 
Waterways  Commission,  in  order  to  avoid  any  inter- 
ference with  the  provisions   of  the   treat}'   with  the 


United  States  Government,  under  which  an}'  diversion 
of  the  waters  of  the  St.  Lawrence  must  have  the  con- 
sent of  the  Commission.  This  consent  was  given  on 
April  19,  1909.  The  water  rights  at  the  point  are  in 
the  hands  of  the  Provincial  Government,  and  on  x\u- 
gust  2,  1910,  a  lease  from  this  Government  was  signed. 

Prior  to  the  drawing  up  of  plans  an  immense 
amount  of  work  was  done  in  the  way  of  securing  data 
as  to  the  flow  of  the  water.  It  was  established  that 
the  flow  is  remarkably  steady,  the  ratio  in  the  highest 
and  in  the  lowest  years  being  three  to  one.  At  low 
water  the  flow  of  the  St.  Lawrence  is  in  the  neighbor- 
hood of  170,000  cubic  feet  a  second,  and  the  normal 
minimum  flow  is  about  350,000  cubic  feet  a  second. 
The  minimum  head  of  the  plant  occurs  at  low  water. 
The  minimum  which  has  occurred  during  the  last  fifty 
years  is  30  ft.  The  extreme  fluctuation,  taking  into 
consideration  the  available  data,  would  be  from  a  mini- 
mum head  of  slightly  over  29  ft.,  when  operating  un- 
der full  load  with  thick  ice  covering  in  the  canal,  to  a 
maximum  head  of  about  34  ft.  at  a  time  when  the  plant 
is  shut  down  through  any  cause,  with  no  water  flow- 
ing in  the  canal,  combined  v^ath  extreme  high  water 
conditions  in  the  river.    An  exhaustive  study  of  the 
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nuctuatioiis  in  the  Iicad  at  tlic  point  wlu-rc  tiic  i)ovver 
house  is  situated  has  demonstrated  that  the  formation 
of  ice  in  the  river  afTects  the  head  at  the  iihmt  only 
sHj;htly. 

In  order  to  avoid  interfering^  with  naxij^ation  on 
the  St.  Lawrence,  the  plans  were  drawn  so  as  to  use 
I)art  of  the  river  as  a  canal.  The  power  development 
covers  an  extent  from  east  to  west  of  a  little  over  two 
miles.  The  northerly  bank  of  the  river  is  used  as  one 
side  of  the  canal,  while  the  south  side  of  the  canal  is 
constructed  at  a  distance  of  about  'TO  feet  from  the 


license  is  a  little  over  56,000  cubic  feet  a  second,  the 
difference  (>{  24,000  cul^ic  feet  a  second  is  forced  to 
flow  throuj^h  other  channels  of  the  river. 

The  method  of  construction  of  the  south  l)ank  was 
as  follows:  The  crib  work  was  constructed  thrf>uj.(h 
the  rapids  and  filled  with  stone.  This  cril>  work  was 
sheeted  on  the  outside  and  the  sheetinj^  made  tight, 
and  the  whole  strip  lying  between  the  crib  work  and 
the  natural  shore  of  the  river  was  pumped  out.  The 
material  was  deposited  behind  the  cril)  work,  and  the 
Itank  graclually  built  up.     I'inally  a  trestle  was  con- 


Iiank.  A  small  island — the  Ile-aux-Vaches — forms  the 
upper  end  of  the  south  bank,  which  extends  to  the 
power  house  at  the  downstream  end.  This  south  bank 
lies  wholly  in  the  river  bed,  a  considerable  portion  be- 
ing in  very  swift  water.  Before  the  construction  of 
this  dyke  water  flowed  round  the  Ile-aux-Vaches;  the 
amount  of  water  flowing  between  the  Ile-aux-Vaches 
and  the  mainland  at  low  water  of  the  St.  Lawrence 
was  in  the  neighborhood  of  80,000  cubic  feet  a  second. 
As  the  amount  of  water  granted  by  the  Government 


Sectional  elevation  of  the  power  house. 


structed  in  the  centre  of  the  bank,  and  rock  fill  was 
dumped  off  from  the  trestle.  After  the  rock  fill  had 
been  completed  the  earth  blanket  on  the  canal  side 
was  proceeded  with.  Before  the  construction  of  the 
])ank  the  river  bed  was  stripped  over  a  section  of  the 
south  bank  and  the  core  wall  was  built  in  this  excava- 
tion, with  the  object  of  increasing  the  creepage  dis- 
tance under  the  l-)ank  and  of  making  a  tight  connection 
to  ]M-evcnt  tlic  possibility  of  leakage.  On  the  front 
face  fif  the  rock-fill  selected  clay  was  placed,  washed 


June  9,  1915 


THE  CONTRACT  RECORD 


605 


down  with  streams  of  water.  When  the  chiy  had  con- 
solidated, the  outer  layer  of  rock  riprap,  consisting  of 
selected  stones,  was  placed  by  hand. 

In  order  to  use  the  bed  of  the  river  it  was  necessary 
to  straighten  out  the  north  shore  line  by  cutting  off 
the  salients,  lly  the  removal  of  these  points,  and  with 
the  excavation  in  the  canal  necessary  to  bring  the  bot- 
tom to  the  i)roper  le\'el,  sufficient  material  was  pro- 
vided both  for  the  soutli  l^ank  and  to  construct  dykes 
along  the  north  bank  at  points  where  the  natural 
levels  were  not  sufficiently  high  to  take  care  of  the 
water  conditions. 

The  same  general  type  of  construction  was  used 
in  these  dykes  in  the  north  bank,  although  in  general 
thev  were  much  smaller  and  consisted  only  of  short 
lengths  to  cross  gulleys.  A  drainage  ditch  was  con- 
structed along  the  whole  length  of  the  north  bank  for 
the  purpose  of  drawing  off  any  water  which  formerly 
flowed  into  the  river,  carrying  this  water  to  a  point 
below  the  power  house.  In  the  excavation  of  the  canal 
and  the  construction  of  these  banks  1,730,000  cubic 
vards  of  earth  were  handled  and  650,000  cubic  yards 
of  rock  (place  measurements). 

In  order  to  concentrate  the  pressure  of  the  water 
on  the  water-wheels,  it  was  necessary  to  construct  a 
dam  at  the  end  of  the  canal.   This  dam  forms  the  foun- 


The  governor  system  is  operated  from  a  central 
l)umping  station  situated  near  the  centre  of  the  power 
house.  The  pumps  are  six-stage  centrifugal  pumps, 
each  capable  of  delivering  1,100  gals,  a  minute  at  200 
lbs.  pressure.  The  pumps  are  operated  by  250  h.p., 
2,200  V.  induction  motors  which  take  their  power  from 
the  exciter  generators.  In  addition  there  is  a  low 
pressure  pumping  plant  to  furnish  water  for  cooling 
the  bearings  and  also  for  supplying  water  in  the  trans- 
former house  for  cooling  the  transformers. 

The  generators  are  located  on  the  shaft,  immedi- 
ately above  the  water-wheels.  In  order  to  support  the 
weight  of  the  whole  rotating  mass,  consisting  of 
water-vi'heels,  shaft,  and  generator  rotor,  a  thrust  bear- 
ing is  provided  on  the  top  of  the  generator.  This  bear- 
ing is  carried  on  a  bridge-like  structure.  In  order  to 
hold  the  shaft  steady  two  guide  bearings  are  provided, 
one  being  immediately  above  the  water-wheel  near 
the  bottom  of  the  shaft,  and  one  immediately  beneath 
the  thrust  bearing  at  the  top.  The  lower  bearing  is  of 
the  lignum  vitae  type,  lubricated  with  water ;  the  up- 
per bearing  is  of  the  standard  babbitted  type,  lubri- 
cated from  the  oil-pressure  system. 

The  location  of  the  thrust  bearings  at  the  top  of 
the  generator  is  of  considerable  importance,  and  is  a 
somewhat  new  departure  for  a  plant  as  large  as  that  at 


Cross  section  of  the  dam  at  the  south  bank  ot  the  canal. 


dation  of  the  power  house,  the  water-wheels  Ijeing 
set  in  the  dam  itself. 

The  following  are  the  dimensions  of  the  canal: 
width  at  bottom,  600  ft.;  side  slopes,  practically  3:1; 
width  at  top,  800  ft. ;  depth  of  canal  at  minimum  stages 
of  St.  Lawrence,  30  ft.  The  velocity  of  water  under 
the  worst  conditions  of  low  water  and  ice  covering  is  4 
ft.  a  second,  and  the  calculated  loss  of  head  in'  the 
canal  under  these  extreme  conditions  is  about  1.5  ft. 

The  power  house  is  located  across  the  end  of  the 
canal.  It  is  of  steel  and  concrete  construction,  built 
on  the  unit  system,  which  was  described  in  detail  in  a 
previous  issue  of  The  Contract  Record.  The  slabs 
were  cast  in  a  casting  yard  about  a  mile  from  the  site, 
and  set  in  the  steel  frame  by  means  of  a  crane.  The 
walls  are  12  ins.  thick,  consisting  of  two  4-in.  rein- 
forced concrete  slalis,  with  air  spaces  of  4  ins.  between. 
The  substructure  is  700  ft.  long  and  130  ft.  wide.  In 
.this  substructure  are  moulded  the  scroll  cases  for  the 
ten  main  units  and  three  exciter  units.  The  draft  tubes 
are  also  moulded  in  this  concrete.  The  water-wheel 
units  are  of  the  vertical  single  runner  type;  they  de- 
velop about  11,000  h.p.  under  a  head  of  30  ft.  These 
wheels  oi)eratc  at  56  r.p.m.,  driving  a  60-cycle,  6.600  \ . 
generator  located  just  above  the  water-wheel.  On  thi.' 
to|)  of  the  generator  rests  the  thrust  deck,  sup])orting 
tlie  thrust  bearing  above.  The  total  weight  of  the  ro- 
tating parts  is  alxnit  550,000  lbs.  'i'he  exciters  are  of 
similar  design,  but  have  a  rating  of  1.200  kilowatts.  At 
full  load  the  main  units  will  re(|uire  3.700  cui)ic  feet  a 
second,  and  the  exciter  units  550  cubic  feet  a  second. 


Cedars.  Jly  this  method  it  is  very  accessible  for  in- 
spection and  repairs,  and  the  cost  of  the  whole  power 
house  was  lessened  considerably. 

The  generators  have  a  capacity  of  approximately 
10,000  h.p.  each.  They  deliver  electrical  energy  in  the 
shape  of  3-phase,  60-cycle  alternating  current,  at  a 
normal  voltage  o£  6,600.  These  generators  are  excep- 
tional in  their  dimensions,  the  diameter  of  the  rotor  be- 
ing 32  ft.  The  height  of  the  machine  is  only  2  ft.  9 
ins. 

The  electrical  equipment  conforms  to  the  usual 
standard  in  plants  of  this  description.  The  main  con- 
trol desk  is  in  a  gallery  on  the  west  side  of  the  power 
house,  and  the  control  for  all  the  machines  is  centred 
on  this  control  desk.  The  power  is  taken  from  the 
l)Ower  house  to  the  transformer  house,  which  is  situ- 
ated on  the  bank  of  the  river  about  850  ft.  from  the 
power  house.  In  this  transformer  house  are  the  step- 
up  transformers  for  raising  the  voltage  Ut  lung  dis- 
tance transmission.  The  switches,  both  high  and  low 
tension,  in  the  transformer  house  are  controlled  from 
the  control  desk  in  this  building. 

Nine  main  units  are  now  in  (ipcratidU.  Measure- 
ments ha\-e  l)ccu  made  of  the  power  outi)ul  of  these 
nuichines  at  full  gate,  and  they  ha\c  l)een  found  to 
fulfil  their  specifications. 

The  transformer  house,  built  of  reinforced  con- 
crete, consists  of  four  storeys,  and  is  86  ft.  wide  by  220 
ft.  long,  and  90  ft.  high.  The  house  contains  six  8,000 
kw.  transformers  for  stepping  up  the  current  from  6,- 
600  V.  to  110,000  V.  for  the 'Messena,  N.Y..  line,  and 
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three  transformers  of  5,000  kw.  each  for  stepping  up 
the  current  from  6,600  v.  to  66,000  v.  for  the  Montreal 
line.  In  addition  to  those  mentioned  there  is  a  spare 
of  each  kind  provided. 

In  the  upper  part  of  the  transformer  house  are  lo- 
cated, in  duplicate,  the  high  tension  bus  bars  for  both 
the  110,000  and  66,000  volt  current.  On  the  first  floor 
are  the  oil  sw^itches  and  the  bus  bars  for  the  6,600  volt 
power  from  the  power  house,  and  also  the  usual  bench- 


SftliiiH  one  of  tiR'  ti.iiisformer  house  cokmins. 


board  and  instruments  controlling  the  low  and  high 
tension  switches  in  the  transformer  house. 

In  both  the  power  house  and  the  transfi irmer  house 
every  care  has  been  taken  to  make-  the  ^ll"uctures  as 
fireproof  as  possible.  With  the  exception  of  a  few 
doors  in  some  inside  partitions,  no  woodwork  is  used 
in  either  the  power  house  or  transformer  house,  and 
no  combustible  material  is  used  in  the  erection  of 
either  building. 

In  addition  to  the  apparatus  referred  to,  motor  gen- 
erator sets  to  provide  the  direct  current  for  the  excita- 
tion of  the  fields  of  the  generators  have  been  installed. 
This  auxiliary  apparatus  is  operated  by  three  1,500 
h.p.  water-wheels,  driving  three  generators  of  the  same 
size  and  providing  60-cycle  alternating  current  at  2- 
200  V. 

The  gate  house  is  situated  on  the  upstream  side  of 
the  substructure  of  the  power  house.  In  this  section 
are  installed  racks  for  keeping  foreign  material  out 
of  the  water-wheels,  and  the  head  gates  l)y  which  the 
water  can  be  shut  from  the  water-wheel  chambers  and 
repairs  to  the  water-wheels  carried  out. 

Great  precautions  have  been  taken  against  ice. 
Two  spillways  have  been  provided  on  the  south  bank, 
and  by  opening  the  gates  water  and  ice  can  be  passed 
out  of  the  canal  into  the  river;  ice  passages  are  also 
provided  through  the  power  house.  It  is  expected 
that  frazil  ice,  after  passing  the  rocks,  will  be  swept 
through  the  water-wheels,  the  openings  being  8  ft. 
high  and  2  ft.  wide. 

Although  work  on  the  plant  was  commenced  in 
June,  1912,  little  was  done  until  the  following  Septem- 
ber. Practically  the  whole  of  the  following  year  was 
spent  in  installing  the  construction  plant,  a  contract 
having  been  made  in  the  spring  with  Messrs.  Eraser. 
Brace  and  Company  for  the  whole  of  the  work  with 
the  exception  of  the  power  house  superstructure  and 
the  transformer  house.     In  order  to  facilitate  cnn- 


struction  and  installation,  lines  were  constructed  from 
the  site  of  the  development  to  the  Soulanges  Canal, 
half  a  mile  distant,  and  loaded  cars  were  brought  down 
the  canal  on  barges  from  Couteau  Junction.  The  ma- 
terial and  machinery  were  then  transported  over  the 
contractors'  lines  to  the  site.  By  November  1,  1914, 
the  work  was  completed,  and  on  November  5  the  first 
exciter  was  turned  on.  On  January  1  all  the  plant  was 
ready  to  receive  load.  The  present  installation  is  only 
intended  to  develop  100,000  h.p.,  but  it  is  capable  of 
being  extended  to  bring  the  total  capacity  up  to  160,- 
000  h.p.  The  company  is  supplying  60,000  h.p.  to  the 
Aluminium  Company  of  America,  and  20,000  h.p.  to 
the  Montreal  Light,  Heat  and  Power  Company. 

The  executive  committee  appointed  by  the  Board 
of  Directors  consisted  of:  Mr.  Howard  Murray,  Vice- 
President;  Mr.  J.  S.  Norris,  Secretary-Treasurer;  Mr. 
Julian  C.  Smith,  Hydraulic  Engineer;  and  Mr.  R.  M. 
Wilson,  Electrical  l'"ngineer.  The  direction  and  con- 
trol of  the  construction  work  was  entirely  in  the  hand- 
of  this  committee.  Two  other  well-known  Montreal 
engineers  were  connected  with  the  work  in  a  consult- 
ing capacity — Mr.  Henry  Holgate  as  Consulting  Hy- 
draulic Engineer,  and  Mr.  R.  S.  Kelsch  as  Consulting 
Electrical  Engineer. 

The  general  contract  was  carried  out  by  iM'aser, 
Brace  and  Company,  Montreal,  the  superstructure  of 
the  power  house  and  the  transformer  house  being 
erected  by  the  Unit  Construction  Company.  The  other 
contracts  were: — six  10,000  h.p.  and  three  1,500  li.p. 
water-wheels,  I.  P.  Morris,  Philadelphia;  three  10,000 
h.p.  water-wheels,  Wellman,  Seaver,  Morgan  Com- 
pany, Cleveland;  governors  and  governor  pumps,  I.  P. 
Morris ;  generators,  exciters,  low  tension  switching, 
and  switchboards,  General  Electric  Company,  Sche- 
nectady; lubrication,  Petersen  Engineering  Company. 
Milwaukee ;  head  gates.  Structural  Steel  Company. 
Montreal ;  racks  and    steel    superstructure,  Phoenix 


I'owt-r  hoiisi.-  LinJLi  con>ti  uction— view  from  the  south. 

Bridge  Company;  gate  hoists  and  cranes,  Whiting 
Foundry  Company,  Harvey,  111. ;  auxiliary  transform- 
ers, Canadian  \V'estinghouse  Company.  Hamilton, 
Out. ;  dredging,  Simpson  Bros..  Montreal. 

The  contractors'  equii)nient.  which  included  the  fol- 
lowing, will  give  a  good  idea  of  the  extent  of  the 
job: — Shovels — four  70-ton  Bucyrus,  three  Model  60 
and  one  Model  75  iMarion ;  engines — fourteen  25-ton 
Montreal  Locomotive  Works,  five  25-ton  and  one  18- 
ton  Porter,  two  18-ton.  three  25-ton.  and  one  35-ton 
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\'ulcan  ;  gyratory  crushers — one  No.  6  McCully,  one 
No.  5  Symons,  two  No.  5  and  one  No.  7j/2  Traylor ; 
pulverizers — one  Williams  and  one  Kennedy  ;  one  H  unt 
automatic  coal  railway;  dump  cars — 160  K  &  j  6  yard, 
seven  Continental  6  yard,  36  Western  12  yard ;  one 
Western  spreader  car ;  eight  standard  gauge  flat  cars ; 
four  200  h.p.  Canadian  Ingersoll-Rand  air  compres- 
sors; forty  Canadian  Ingersoll-Rand  rock  drills;  eleven 
10-ton  Terry  &  Tench  stiff-leg  derricks ;  twelve  Beatty 
hoisting"  engines;  six  Beatty  centrifugal  pumps;  three 
Lawrence  Pump  and  Engine  Company's  direct  con- 
nected motor-driven  pumps;  one  Brownhoist  10-ton 
locomotive  crane ;  one  McMyler  5-ton  locomotive 
crane:  eight  Alead-Morrison   swinging  engines;  one 


Lidgerwood-Crawford  dragline  excavator  of  50  ft.  ra- 
dius ;  mixers — five  40-ft.  chain  belt  concrete,  two  40- 
ft.  Smith  concrete,  one  40-ft.  Ransome  concrete,  one 
25-ft.  Smith  concrete,  and  one  Ransome  grout ;  four 
Hayward  "orange-peel"  buckets;  three  Beatty  clam- 
shell buckets;  sixteen  Schell  concrete  cars;  bottom 
dump  concrete  buckets — four  Insley,  16  Steubner,  4 
Acme ;  1  Leyner  drill  sharpener ;  one  dump  cableway, 
1,800  ft.  span,  supplied  by  the  United  States  Steel  Pro- 
ducts Company  ;  dynamite — Canadian  Explosives 
Company ;  cement — Canada  Cement  Company ;  elec- 
trical equipment,  motors,  etc. — Canadian  General  Elec- 
tric, Allis-Chalmers,  Bruce  Peebles,  and  Wagner  Com- 
panies. 


Defining  the  Nature  of  Asphaltic  Concrete 


CO.M.Ml'.NTINCi  on  the  lack  of  definiteness  in 
the  meaning  of  this  term,  and  the  desirability 
of  limiting  the  character  of  mixtures  to  which 
it  is  applied,  the  Municipal  Journal  notes  that 
asphaltic  ct)ncrctc  is  coming  into  a  degree  of  popu- 
larity that  makes  it  highly  desirable  to  identify  this 
form  of  pavement  by  more  definite  standards  than  now 
exist.  Asphaltic  concrete  in  one  city  may  mean  a  sheet 
asi)lialt  surface  mixture  with  the  addition  of  8  per  cent. 
ui  2-mesh  and  less  than  20  per  cent,  of  4-mesh  stone. 
In  another  city  the  mixture  may  be  a  rough-and-ready 
combination  of  40  per  cent,  of  sand  and  60  per  cent, 
of  stone.  One  of  the  more  carefully  prepared  specifi- 
cations contains  the  following  provisions : 

Sand:  The  sand  shall  be  a  natural  bank  or  river  sand, 
all  of  which  will  pass  a  10-mesh  screen.  On  sifting,  at  least 
15  per  cent,  shall  be  retained  on  a  30-mesh  screen,  and  at 
least  23  per  cent,  shall  pass  an  80-mesh  and  be  retained  on  a 
200-mesh  screen. 

Stone:  The  crushed  trap  rock  shall  all  pass  a  screen  of 
2  meshes  to  the  lineal  inch  and  all  be  retained  on  a  10- 
niesh  screen,  or  a  run  of  crusher  trap  rock  can  be  used  pro- 
vided the  portion  passing  the  10-mesh  screen  is  of  suitable 
grading  to  serve  as  sand  and  filler,  in  which  event  only  sufifi- 
cient  sand  and  filler  will  be  added  to  insure  the  proper  pro- 
portion of  sand  and  filler  in  the  mineral  aggregate. 

I''illc-r:  It  tlie  screenings  do  not  contain  sufiicient  ;200- 
nicsii  particles,  they  shall  be  supplied  by  the  addition  of  a 
suitable  amount  of  ground  limestone,  or  any  cjther  mineral 
matter  (or  Portland  cement)  of  sufficient  density  to  produce 
a  powder  having  a  volume  weight  when  ultimately  compact- 
ed of  at  least  90  pounds  to  the  cubic  foot.  It  shall  be  so 
line  that  at  least  75  per  cent,  shall  pass  a  200-mesh  screen. 

Combining  Materials:  The  sand  and  rock  complying 
with  the  above  specifications  shall  be  coml)incd  in  such  pro- 
portion that  the  finished  mixture  shall  contain  not  more 
than  from  8  to  22  per  cent,  of  aggregate  passing  a  4-mesh 
and  retained  on  a  10-mesh  screen  and  less  than  10  per  cent, 
passing  a  2-mesh  and  retained  on  a  4-mesh  screen. 

An  aggregate  such  as  that  described  in  this  specifi- 
cation might  be  more  correctly  denominated  a  stone- 
lilled  asphalt  mixture  rather  than  asphaltic  concrete. 
I  he  name,  of  course,  is  not  important  so  long  as  we 
know  what  it  means;  but  when  a  pavement  is  des- 
cribed as  asphaltic  concrete  the  term  ought  to  convey 
something  definite  to  the  mind.  This  cannot  be  the 
case  so  long  as  a  mixture  such  as  that  just  described 
is  called  asphaltic  concrete  by  one  engineer  while  an- 
other applies  the  sarne  term  to  a  inixture  consisting  of 
' to  1,'.;  inch  stone  and  from  10  to  15  per  cent,  of 
sand  of  an  unsf)eciried  grading.     W'e  should  at  least 


distinguish  betv/een  "fine  asphaltic  concrete"  (mean- 
ing a  standard  sheet  asphalt  surface  mixture  with  the 
addition  of  fine  stone)  and  "asphaltic  concrete"  of  the 
type  that  is  perhaps  more  exactly  described  as  asphalt 
macadam,  the  former  being  a  stone-filled  sheet  asphalt 
mixture,  and  the  latter  a  stone  mixture  to  which  there 
is  added  a  small  proportion  of  sand. 

About  the  oldest  examples  that  can  be  found  of  as- 
phaltic concrete  that  has  been  laid  in  any  considerable 
quantity  are  in  Buffalo  and  Rochester,  N.Y.  This  type 
of  pavement  has  been  used  in  these  cities  for  more 
than  ten  years.  As  described  by  the  contractors,  who 
have  laid  a  large  yardage  in  Rochester,  the  mixture  is 
of  the  following  composition  : 


Original 

Finer 

Composition. 

mixture. 

portion. 

  8.9 

11.1 

300-mesh   

  12.3 

17.1 

100  and  80-mesh   

  10.8 

15.0 

50  and  40-mesh  

  24.2 

33.7 

30,  20  and  10-mesh  ...  ... 

.......  16.3 

22.7 

4-mesh  

  21.5 

  5.4 

99.4 

99.6 

It  will  be  observed  that  this  mixture  contains  a 
considerable  proportion  of  200-mesh  material,  and 
comes  within  the  definition  "fine  asphaltic  concrete." 
So  also  does  the  mixture  laid  in  Riverside  Drive,  New 
York,  in  1913.  The  latter  pavement  has  given  an  ex- 
cellent account  of  itself  so  far  under  very  trying  con- 
ditions of  traffic,  It  is  not  to  be  assumed,,  how'ever, 
that  asphaltic  concrete,  consisting  of  haphazard  stone 
and  sand  combinations,  and  without  a  sufficient 
amount  of  fine  material,  will  give  the  service  that  can 
be  obtained  from  the  mixtures  more  properly  described 
as  stone-filled  sheet  asphalt. 

I'^or  some  years  the  composition  of  asphaltic  con- 
crete mixtures  was  governed  more  or  less  by  the  terms 
of  the  decision  of  Judge  Pollock,  out  of  which  devel- 
oped the  so-called  Topeka  specification.  Tliv  Topeka 
decision,  however,  did  not  assume  scientifically  to  de- 
termine wdiat  would  be  an  ideal  paving  mixture,  but 
merel}'  held  that  a  certain  mixture  would  not  consti- 
tute infringement  of  a  patent.  1 1  lies  w  ith  those  who 
are  interested  in  the  building  of  good  pavements  to 
see  not  merely  that  a  patent  is  not  infringed,  but  that 
a  good  paving  mixture  is  obtained.  The  term  "stand- 
ard sheet  asphalt  paving  mixture"  now  conveys  a  defi- 
nite meaning.  It  is  important  that  the  term  "asphaltic 
Concrete"  should  ha\c  an  c(|uallv  (Icfinile  nie;ining. 
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A  Test  of  the  Load-Distributing  Action  of 
Floor  Arches 

By  Frank  N.  Kneas* 

AN  umisual  test  was  made  recently  under  the 
writer's  direction — measuring  the  deflections 
the  probable  amount  of  stress  in  certain 
of  several  steel  beams  in  a  floor  to  discover 
beams.  Some  of  the  beams  in  this  floor  were  to  have 
concentrated  loads  placed  on  them,  while  adjacent 
beams  were  to  be  be  practically  unloaded  ;  a  change 
had  evidently  been  made  in  the  loading  of  the  floor 
from  that  considered  in  the  original  design.  The  floor 
under  the  new  conditions  was  to  carry  horizontal 
cylindrical  tanks  resting  in  cradles  supported  on  pede- 
stals, some  of  which  would  come  directly  over  a  beam. 
The  cjuestion  was,  would  the  floor  arches  act  in  such 
a  manner  as  to  transfer  some  of  the  load  from  the 
high-stressed  beams  to  the  adjacent  low-stressed 
beams  ? 

The  subjoined  sketch  shows  a  cross-section  through 
the  floor — 20-in.  65-lb.  I-beams  spaced  38  ins.  on  cen- 
tres and  spanning  22  ft. ;  reinforced-concrete  arches  be- 
tween the  beams  with  rise  of  10  ins.,  top  of  concrete 
about  4  ins.  above  the  beams,  and  arch  about  14  ins. 
thick  at  the  crown. 

Disregarding  the  bridging  action  of  the  concrete, 
the  theoretical  stresses  due  to  tlic  pedestal  loads  only 
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ran  up  to  16,000  lbs.  to  a  sq.  in.  for  certain  beams, 
while  adjacent  beams  were  apparently  stressed  as  low 
as  1,000  lbs.  to  a  sq.  in.  In  one  case  the  theoretical 
deflection  at  the  centre  was  y%  in.  for  one  beam  and 
only  1/40  in.  for  the  next  beam.  It  seemed  impossible 
that  this  could  occur ;  more  likely  the  concrete  would 
"drag"  the  adjacent  beams  down  with  the  heavily 
stressed  beams,  and  thus  reduce  the  stresses  in  the 
latter. 

To  get  definite  information  on  this  distributing 
action,  it  was  arranged  to  measure  the  actual  deflec- 
tions. Instruments  were  erected  under  about  12 
beams,  as  well  as  under  the  girders  on  which  the 
beams  rested ;  the  instruments  multiplied  the  deflec- 
tions by  20,  so  that  it  was  possible  to  get  very  accurate 
measurements.  The  loading  of  the  floor  was  very 
simple — it  consisted  of  filling  the  tanks  with  water. 
The  tanks  were  emptied  after  48  hours  to  determine 
the  amount  of  deflection  that  the  beams  would  re- 
cover. 

Inasmuch  as  the  beams  were  spliced  over  their 
girders  and  the  concrete  around  the  top  flanges  of 
the  beams  acted  as  part  of  a  T-beam,  the  actual  de- 
flections were  much  less  than  the  figured  deflections. 
Of  course,  the  deflections  for  the  dead-load  were  al- 
ready in  the  beams  before  the  tanks  were  filled,  so 
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tliat  the  deflections  actually  read  were  for  the  water 
loads  only.  Consideration  was  given  to  the  deflections 
in  the  girders  on  which  the  beams  rested,  corrections 
being  made  in  all  deflections  of  the  beams  due  to  the 
deflection  of  the  girders.  But  the  corrected  compar- 
ative deflections  of  the  beams  j^roved  very  interesting, 
and  are  shown  in  the  sketch. 

Although  the  theoretical  stresses  in  the  beams 
(the  c(jncrete  not  being  counted  as  part  of  the  section) 
dififered  so  greatly,  yet  the  deflections  were  very  uni- 
form. It  is  evident  that  a  considerable  portion  of  the 
load  was  taken  through  thrust  lines  similar  to  those 
dotted  on  the  sketch  to  adjacent  beams,  and  that  there- 
by the  load  was  distributed  almost  equally  over  the 
five  numbered  beams. 

The  test  is  interesting  not  only  in  showing  the  dis- 
tributing action  of  such  deep  arches  on  such  close 
spacing,  but  also  as  indicating  that  in  more  regular 
floor  systems,  such  as  terra-cotta  arches  between  steel 
beams,  there  may  be  similar  action  tending  to  dis- 
tribute heavy  loads  (such  as  partition  loads)  from  one 
l)eam  to  adjacent  lightly  loaded  beams. 


The  Alexandra  Interprovincial  Bridge, 
Ottawa 

THE  Interprovincial  bridge  across  the  Ottawa 
River  was  built  in  1900,  and  was  formally 
opened  by  King  George  the  Fifth,  then  Duke 
of  York.  It  received  the  name  of  the  Alex- 
andra Bridge,  and,  as  the  term  "Interprovincial"  im- 
plies, it  connects  the  provinces  of  Ontario  and  Quebec. 
The  bridge  carries  a  single  steam  railway  track  and 
two  electric  railway  tracks,  besides  two  roadways 
and  two  footpaths.  The  railway  track  and  the  two 
footpaths  are  between  the  trusses,  and  the  two  elec- 
tric railways  are  carried  immediately  outside  the 
trusses.  The  carriageways  are  outside  of  the  elec- 
tric lines.  Including  the  approaches,  the  total  length 
of  the  crossing  is  2,684  ft.  9  ins.,  and  of  this  the  bridge 
proper  makes  up  1,495  ft.  9  ins.  This  figure  includes 
1,049  ft.  9  ins.  of  cantilever  structure,  two  truss  spans 
of  247  ft.  and  140  ft.,  respectively,  and  two  short 
girder  spans  at  the  Ottawa  end  totalling  59  ft.  The 
weight  of  the  entire  structure  is  3,809  tons. 

The  erection  of  this  bridge  presented  some  unusu- 
ally difficult  features,  due  largely  to  ice  conditions. 
Unavoidable  delay  in  starting,  coupled  with  unexpect- 
ed trouble  from  frazil  ice,  compelled  a  change  from 
the  original  erection  scheme.  The  140-ft.  span  was 
l)uilt  on  ordinary  falsework  between  December  20th, 
1899,  and  January  3xd,  1900,  and  upon  it  the  traveller 
was  immediately  constructed.  The  247-ft.  span  was 
then  begun,  using  floating  falsework.  A  Howe  truss 
carried  on  four  specially  built  scows  supported  in  its 
turn  bents  of  timber  framing  designed  to  act  as  false- 
work for  each  of  the  three  247-ft.  spans,  the  two  an- 
chor arms,  and  the  simple  span.  The  floating  false- 
work was  placed  ready  for  the  247-ft.  simple  span 
early  in  January,  1900,  and  by  the  30th  of  the  month 
the  span  was  complete — that  is  to  say,  without  the 
brackets,  which  were  placed  on  all  spans  later  in  the 
erection. 

The  great  trouble  with  the  ice  was  now  experi- 
enced, when  it  was  hoped  to  be  able  to  move  the  scows 
and  falsework  to  the  next  opening,  but  it  was  February 
23rd  before  they  reached  the  desired  position.  The 
depth  and  consistency  of  the  "frazil,"  together  with 
the  speed  with  which  it  rose  and  filled  all  the  space 
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cut  in  the  solid  ice,  combined  to  make  the  operation 
arduous  and  expensive,  and  it  was  decided  to  erect 
the  lower  chord,  lower  web  members  and  floor  sys- 
tem of  this  Hull  side  anchor  arm  clear  of  their  true 
position,  and  then  float  them  over  to  the  Ottawa  an- 
chor arm  opening,  completing  the  erection  of  the  Ot- 
tawa anchor  span.  The  break-up  of  the  river  ice  came 
late  in  1900,  and  it  was  April  19th  before  the  as- 
sembled steel  could  be  moved  across.  The  falsework 
was  taken  downstream,  turned  end  for  end,  and  towed 
upstream  to  its  new  position.  The  erection  was  then 
continued,  and  this  span  reached  its  final  position  com- 
plete and  on  the  masonry  on  May  29th.  The  canti- 
levering  from  the  Ottawa  side  was  immediately  pro- 
ceeded'with,  and  the  centre  of  the  suspended  span 


reached  by  July  10th.  On  June  2nd  the  floating  false- 
work was  moved  back  to  the  Hull  side  anchor  span, 
and  this  steel  was  erected  when  the  traveller  had 
been  transferred  by  derrick  scow  from  the  Ottawa  can- 
tilever. The  Hull  cantilever  was  commenced  on  Aug- 
ust 30th,  and  the  last  pin  driven  on  October  7th,  1900. 

The  scows  used  in  this  work  were  launched  at  La- 
chine  and  towed  up  to  the  site  of  the  bridge,  carrying 
the  timber  for  the  falsework,  trusses  and  bents,  and 
all  blocking',  tackles,  derricks,  and  other  equipment. 
The  four  used  in  the  floating  falsework  were  each  de- 
signed to  carry  225  tons,  consisting  of  the  steelwork 
built  over  them,  the  traveller,  blocking,  falsework,  etc. 

The  structure  was  fabricated  and  erected  by  the 
Dominion  Bridge  Company,  of  Lachine,  Que. 


Artificial   Illumination   in    Relation  to 
Architectural  Effects 


By  S.  D.  Chalmers,  M.A.t 


Tl  I  great  progress  in  the  theory  and  practice 
(il  artificial  illumination  has  provided  archi- 
tects with  new  materials  and  resources  for 
producing  architectural  effects,  particularly 
in  relHtit)n  to  the  interiors  of  buildings  and  the  decor- 
ation of  halls  and  smaller  rooms.  It  is  true  that  the 
illuminating  engineer  has  as  yet  made  little  progress 
in  the  application  of  his  new  methods  to  these  purely 
architectural  problems;  it  was  only  natm'al  that  he 
should  first  turn  his  attention  to  the  more  utilitarian 
aspects  of  artificial  lighting;  his  aim  has  been  to  pro- 
duce the  illumination  requisite  for  the  comfortable  use 
of  a  room  for  its  ordinary  purposes ;  and  economy  has 
been  one  of  his  prime  considerations.  He  has,  to  a 
very  considerable  extent,  solved  the  problem  of  the 
efficient  and  economical  distribution  of  the  light  avail- 
able. He  avoids  excessive  illumination  of  any  point, 
and  bv  screening  his  sources  of  light  reduces  the  glare, 
and  so  is  able  to  obtain  the  same  visual  ei¥ects  with 
reduced  actual  illumination.  He  takes  into  account 
the  reflection  co-efficient  of  his  walls  and  ceilings,  the 
nature  of  the  objects  to  be  illuminated,  and  the  fine- 
ness of  detail  which  must  be  distinguishable.  Inci- 
dentally he  has  made  some  progress  in  the  illumina- 
tion of  the  architectural  features  and  decorations  of 
the  rooms.  But  progress  in  this  latter  direction  is 
more  dependent  on  the  architect  than  on  the  illumin- 
ating engineer.  It  is  not  ahvays  possible  to  make  ef- 
fective use  of  artificial  light  in  buildings  and  rooms 
which  have  been  designed  entirely  with  a  view  to  their 
effect  in  daylight.  Just  as  the  architect  consid,ers  the 
site  and  lightuig  of  his  building  in  regard  to  its  out- 
side form  and  its  interior  decoration,  so  he  should  con- 
sider the  scheme  of  interior  decorations  in  relation  to 
the  artificial  lightings  with  which  it  will  be  used. 
Some  types  of  decoration  are  quite  un.suitable  for  ar- 
tificial illumination  and  should  be  avoided  in  rooms 
which  are  intended  to  be  used  almo.st  exclusiely  in 
artificial  light.  Other  types  are  suitable  for  either, 
illuminant.'  But  the  difl'erences  between  the  charac- 
teristics of  daylight  and  artilicial  illumination  are  such 
that  one  cannot  assume  that  good  results  will  be  ob- 
tained by  artificial  light,  even  though  the  results  by 
daylight  are  most  satisfactory^  

•  Prtpor  before  the  Society  of  Arcliitects. 

t  Hona  of  the  Uupartmentof  Tttliiiical  Optics,  Nortlinmpton  InMiliile, 
England. 


J5ut  under  the  term  of  artificial  illumination  we  in- 
clude such  varieties  of  actual  lighting  that  much  may 
be  done  to  improve  the  effect  in  any  given  case. 

It  is  my  object  to  point  out  the  fundamental  simil- 
arities between  natural  and  artificial  lighting,  to  indi- 
cate how  variations  in  natural  lighting  have  led  to  im- 
portant architectural  developments,  and  to  show  how 
the  results  achieved  with  natural  lighting  may  indi- 
cate the  successful  treatment  with  artificial  lighting. 

The  great  contrast  between  the  Classic  and  Gothic 
styles  is  closely  associated  with  the  variation  of  the 
lighting  conditions.  In  Greece  the  conditions  were 
simple — a  bright  source  of  light  almost  always  avail- 
able, and  a  relatively  small  amount  of  diffused  light. 
In  the  sunlight  clear-cut  shadows  were  produced,  and 
only  shallow  mouldings  were  necessary  to  secure  the 
necessary  contrasts  of  light  and  shade.  This  is  well 
illustrated  in  the  columns  of  the  Parthenon,  where  the 
sharply  undercut  mouldings  produce  clear  sharp  bands 
of  shadow-  But  Avhen  buildings  in  the  Classic  style 
are  erected  in  climates  like  our  oAvn  the  quality  of  the 
light  is  dififerent,  and  the  features  must  be  modified  if 
the  same  effect  is  to  be  produced;  and  the  proportion 
of  diff  used  light  being  greater,  it  is  necessary  to  deepen 
the  flutings  to  produce  sufficient  contrast.  This  same 
general  characteristic  is  noticeable  in  artificial  illu- 
mination when  one  bright  source  is  replaced  by  a  num- 
ber of  small  ones. 

It  is  this  same  effect  of  deeper  mouldings  and  flut- 
ings that  marks  the  Gothic  as  contrasted  with  the 
Classic  architecture,  and  once  more  it  is  the  lighting 
conditions  which  determine  the  extent  of  the  change;' 
llic  more  diffused  the  light,  the  deeper  must  be  the 
moulding.  Another  case  of  adaptation  to  the  lighting 
is  the  pulvinated  frieze,  in  which  the  surface  is  lightly 
curved,  so  that  the  upper  part  intercepts  more  light 
than  it  otherwise  would  do,  and  so  gives  a  shading 
from  the  bright  upper  to  the  dull  lower  part.  This  is 
effective  in  the  case  where  the  light  is  well  diffused, 
but  comes  only  from  a  comparatively  restricted  sky 
area.  This  is  an  intermediate  case  betw-een  the  direct 
sunlight  and  the  wholly  dift'used  light. 

These  same  general  principles  apply  also  to  interior 
ornament.  The  more  dift'use  and  less  direct  the  light- 
ing, the  more  is  it  necessary  to  intensify  the  mould- 
ings, carvings  and  other  relief.    When  the  lighting 
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conies  from  above  in  a  comparatively  narrow  Ijeam, 
the  ornament  must  he  in  low  relief,  while  a  general 
diffused  lighting  from  in  front  is  more  suitable  for 
cases  of  deei)cr  relief.  An  illustration  of  this  princi- 
ple is  furnished  by  the  Miserare  seats,  with  the  low 
relief  above  and  deep  relief  below.  In  most  cases  of 
artificial  lighting,  ornaments  on  the  level  of  the  lights 
may  l)e  in  deeper  relief  than  those  well  above  or  be- 
low. In  the  same  way  it  is  unwise  to  illuminate  a  ceil- 
ing with  deep  moudings  by  lights  ])laced  too  close  to 
the  ceiling,  as  this  results  in  long  and  deep  shadows. 
When  the  lighting  is  very  diffuse,  it  is  sometimes  pre- 
ferable to  produce  the  imi)rcssit)n  of  depth  by  special 
devices,  such  as  the  linen-fold  panel  of  the  English  and 
I'^lemish  architecture  of  the  fifteenth  century.  Such 
devices  arc  usually  suitable  for  artificial  as  well  as 
natural  lighting. 

Artificial  Lighting  of  Interiors 

TiuMiing  now  to  the  possibilities  of  the  artificial  il- 
lumination of  interiors,  we  hnd  that  the  conditions  are 
in  some  respects  less,  and  in  others  more,  favourable 
than  those  of  natural  lighting-  The  daylight  usually 
comes  as  diffused  light  from  a  comparatively  large 
window  area,  producing  very  variable  illumination 
throughout  the  room.  It  is  exceedingly  difficult  to 
modify  its  distribution  to  any  appreciable  extent,  and 
the  amount  is  very  variable  throughout  the  day  and 
year.  On  the  other  hand,  the  eye  adapts  itself  very 
readily  to  the  variations  of  daylight,  ignoring  all  ex- 
cessive contrast  and  accepting  the  variations  in  col- 
our of  the  light  without  noticing  them.  Not  the  small- 
est advantage,  perhaps,  is  that  the  actual  source  of 
light  does  not  come  into  view,  and  we  are  not  obliged 
to  devise  special  methods  of  screening  it. 

In  the  case  of  artificial  illumination  the  original 
sources  are  comparatively  small  bright  objects  which 
obtrude  themselves  most  unpleasantly  if  we  omit  to 
screen  them  from  direct  view.  But  because  the 
sources  are  small  we  can  surround  them  by  diffusing 
screens  or  reflectors,  and  materially  modify  the  distri- 
bution of  the  light  coming  from  each  source.  With 
modern,  properly  designed  reflectors  it  is  possible  to 
produce  almost  any  desired  distribution  of  the  light, 
from  practical  uniformity  to  concentration  in  com- 
paratively small  angles  in  any  desired  direction.  By 
the  judicious  placing  of  the  sources  of  light  and  the 
jiroper  choice  of  reflectors  we  can  obtain  almost  any 
desired  distribution  of  the  light  with  one  limitation, 
that  the  light  coming  from  each  individual  source  to 
any  point  will  be  coming  in  a  comparatively  small 
angle.  Each  source  would  tend  to  produce  well  mark- 
ed deep  shadows,  and  care  must  be  taken  that  the  ef- 
fects of  the  other  sources  are  to  reduce  the  depth  and 
size  of  these  shadows  to  the  desired  amount.  In  this 
way  the  shadows  may  be  made  architecturally  useful 
rather  than  the  reverse. 

It  is  this  possibility  of  var\  ing  the  character  of  the 
lighting  and  the  change  in  the  distribution  almost  at 
will  that  makes  it  possible  to  obtain  different  architec- 
tural effects.  The  ideal  of  the  illuminating  engineer 
has  generally  been  to  produce  even  and  soft  illumin- 
ation throughout  the  room.  But  it  seems  to  me  that 
this  is  not  always  the  most  suital)le  lighting,  and  that 
in  some  cases  a  more  one-sided  lighting,  with  a  sul)- 
sidiary  cross  or  reverse  lighting,  might  be  usefully 
employed.  In  using  this  method  one  must  not  at- 
tempt to  imitate  the  conditions  of  daylight  too  closely. 
The  variations  must  be  considerably  less  than  those 
of  daylight,  because  the  actual  illumination  will  usual- 


ly be  considerably  below  that  which  prevails  with  day- 
light, and  at  this  lower  illumination  the  variation  is 
much  more  readily  appreciated-  This  effect  is  not  ma- 
terially altered  by  actually  increasing  the  illumination 
by  artificial  light,  because  of  the  dazzling  effect  of  in- 
tense artificial  light.  Owing  to  the  adaptation  of  the 
eye  to  the  conditions  prevailing  in  artificial  illumina- 
tion, comparatively  small  variations  are  effective,  and 
it  is  unwise  to  produce  strong  contrasts  between  the 
different  parts  of  the  room.  Most  people  find  it  un- 
pleasant to  sit  in  a  well-lighted  i)art  of  a  room  while 
the  rest  is  in  comparative  darkness.  It  is  on  account 
of  this  adapt  condition  of  the  eye  that  it  is  so  import- 
ant to  screen  the  modern  .sources  of  high  intrinsic  bril- 
liancy, and  the  only  effective  way  is  to  make  the  light 
appear  to  come  from  an  area  much  larger  than  that  of 
the  source.  The  smallness  of  the  size  of  artificial 
sources  is  troublesome  when  reflecting  surfaces,  such 
as  varnished  wood,  are  present,  and  in  some  cases  the 
reflections  are  objectionable.  They  may  be  reduced  by 
increasing  the  size  of  the  source  or  altering  its  posi- 
tion. The  same  difficulty  of  reflection  occurs  in  con- 
nection with  picture  lighting,  and  care  should  always 
be  taken  to  place  the  sources  sufificiently  above  the  pic- 
ture to  make  the  reflection  invisible  at  the  ordinary 
level  of  the  eye.  This  generally  adds  to  the  difificulty 
of  securing  even  illumination  on  the  picture,  but  by 
properly  distributing  the  light  from  the  source  almost 
any  required  degree  of  evenness  of  illumination  can  be 
obtained. 

Still  further  difficulties  are  encountered  in  regard 
to  coloured  ornamentation,  and  these  troubles  are  ac- 
centuated if  the  illumination  on  the  coloured  object  is 
low.  The  relative  brightness  of  the  parts  of  different 
colours  will  change  as  the  illumination  is  diminished, 
and  it  is  a  wise  precaution  to  secure  abundance  of  light 
lor  any  coloured  ornamentation.  Even  with  this  pre- 
caution the  colour  values  are  unlikely  to  be  exactly 
the  same  as  with  daylight,  though  the  recent  attempts 
to  improve  the  colour  rendering  by  artificial  light  have 
met  with  considerable  success.  But  the  rendering  of 
variations  of  shade  in  a  flat  object  is  almost  the  same 
by  artificial  light  as  by  daylight,  and  the  same  may  be 
said  of  pierced  work  where  the  contrast  of  a  carving  is 
enhanced  by  piercing. 

Pierced  screens  are  interesting,  as  showing  one  of 
the  earliest  methods  of  combining  natural  with  arti- 
ficial lighting  effects.  In  daylight  the  screen  is  li; 
from  in  front,  the  openings  appearing  dark  to  contrast 
with  the  screen;  when  the  altar  is  lit  up  the  screen  is 
seen  in  silhouette,  and  the  piercings  are  light.  The 
same  effect  of  interchange  of  light  and  dark  in  natural 
and  artificial  lighting  is  seen  in  the  windows  of  church- 
es and  other  buildings-  The  walls  near  the  windows, 
which  are  of  least  importance  in  daylight,  are  the  most 
I)rominent  features  in  the  artificial  light.  Their  archi- 
tectural treatment,  though  making  little  difference  by 
daylight,  may  be  of  the  geratest  value  for  artificial 
lighting. 

Diffused  Lighting 

Uut  there  are  other  methods  of  artificial  lighting  to 
which  1  would  like  to  refer.  In  these  methods  at- 
tempts have  been  made  to  imitate  the  conditions  of 
daylight  lighting.  An  example  is  the  use  of  a  group  of 
lights  surrounded  I)y  large  diffusing  screens  or  reflec- 
tors, in  imitation  of  the  method  of  the  oculus  as  used 
in  the  lighting  of  the  Pantheon.  It  is  easy  in  special 
cases  to  imitate  the  effect  of  this  method  of  daylight 
lighting,  and  the  method  is  applicable  in  large  halls  or 
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theatres.  But  the  method  of  indirect  lighting  ap- 
proaches most  directly  to  the  effects  of  daylight. 

In  this  method  the  light  from  the  source  is  sent  on 
to  a  white  ceiling  or  screen  and  is  directed  downwards 
to  illuminate  the  room.  The  absence  of  marked  shad- 
ows renders  this  mctliod  useful  for  certain  purposes, 
as,  for  example,  the  lighting  of  drawing  offices,  l)ut 
unless  the  illumination  is  ver\-  high  the  method  gives 
the  impression  of  a  poor  imitation  of  daylight,  sug- 
gesting coldness  and  winteriness.  \\  c  interpret  this 
artihcial  lighting,  in  terms  of  daylight  and  the  sugges- 
tions that  this  daylight  carries  with  it. 

It  is  probably  on  tliis  account  that  man\-  people 
|)refer  the  semi-indirect  system  of  lighting,  in  which 
part  of  the  light  from  the  source  is  allowed  to  pass 
through  the  shade,  while  the  other  part  illuminates 
the  ceiling.  In  this  case  the  impression  of  artificial 
lighting  is  retained  and  the  camparison  with  dayliglit 
does  not  obtrude  itself;  at  the  same  time  the  condi- 
tions of  shadow  are  more  those  of  daylight,  and  the 
indirect  light  from  the  ceiling"  tends  to  soften  the 
whole  lighting.  This  method  of  semi-indirect  lighting- 
is  specially  useful  when  the  ceiling  and  frieze  are 
worthy  of  attention  in  themselves,  as,  for  example,  in 
i)eautiful  moulded  ceilings. 

In  all  these  cases  of  indirect  lighting  it  seems  pre- 
ferable to  show  sources  which  illuminate  the  ceiling- 
even  if  the  greater  part  of  the  light  be  really  derived 
from  concealed  sources.  There,  are  however,  a  num- 
ber of  cases  where  the  ceiling  has  been  lit  entirely  by 
means  of  concealed  lights,  and  the  effect  has  not  been 
happy-  These  lights  produce  beautifully  even  light- 
ing on  the  ceiling,  but  one  unconsciously  asks  where 
does  the  light  come  from,  and  the  only  explanation  is 
that  there  must  be  an  opening  betw^een  the  walls  and 
the  ceiling,  and  apparently  it  must  extend  all  round, 
there  being  no  distinctive  direction  in  which  the  light 
comes,  and  ceilings  which  are  unsupported  are  un- 
canny. In  one  of  these  cases  the  eft'ect  was  much  im- 
proved by  the  use  of  a  number  of  visible  sources  which 
apparently  illuminate  the  ceiling.  Thus,  as  regards 
interior  illumination,  the  conditions  are  somewhat 
different  for  artihcial  and  natural  lighting.  But  each 
has  its  advantages,  and  by  judiciously  using  the  re- 
sources of  artificial  lighting  it  should  be  possible  to 
obtain  quite  as  good  results  as  with  natural  lighting, 
but  this  is  a  matter  for  the  architect  as  well  as  the 
illuminating  engineer.  New  methods  and  arrange- 
ments of  lighting  are  required. 

In  the  cases  where  rooms  are  to  be  used  only-  or 
mainly  by  artificial  light,  the  architectural  features 
should  be  designed  in  relation  to  the  actual  method  of 
lighting  to  be  empkjyed.  When  few  but  large  sources 
of  light  are  to  be  used,  the  conditions  approximate  to 
outside  natural  illumination,  and  models  (jf  ornament 
and  architecture  may  well  1)C  sougiit  in  Classical 
types;  but  when  numercnis  smaller  sources  are  to  be 
used,  the  conditions  approximate  more  to  the  Gothic 
conditions,  and  mouldings  and  ornamentation  of  this 
style  might  well  be  studied  in  connection  with  their 
value  in  artiticial  light. 

Exterior  Lighting  of  Buildings 
Another  interesting  ])riiblcui  winch  1  can  only 
touch  on  lightly  is  tlic  illumination  of  tiie  exterior 
architectural  features  of  a  building.  When  the  aspect 
is  a  southern  one,  the  same  conditions  as  in  daylight 
may  be  ai)i)roximated  to  by  the  use  of  one  large  source 
of  iight  high  up  in  front  of  the  building,  and  a  num- 
ber of  smaller  ~-nurces  placed  lnwer  <\i<\\u  aiul  di-^ti-i- 


buted  along  the  length  of  the  building.  When  the 
aspect  is  a  northerly  one,  the  whole  lighting  should 
be  by  a  number  of  small  sources  evenly  distributed  in 
front  of  the  whole  building.  Occasionally  friezes  can 
be  well  lit  by  concealed  lights  above  the  frieze,  the 
proper  distribution  of  the  light  being  secured  by  the 
use  of  suitably  designed  reflectors.  In  this  case,  again, 
the  difference  between  the  treatment  of  high  and  low 
relief  is  important,  and  the  effect  of  the  high  relief  is 
even  more  exaggerated  for  statues  or  very  deep  mould- 
ings, which  require  front  rather  than  high  ligjiting. 


The  Position  of  the  Engineer 

THE  following  is  part  of  an  address  delivered  by 
Mr.  Ira  O.  Baker,  Professor  of  Civil  Engineer- 
ing in  the  University  of  Illinois,  before  a  re- 
cent convention  of  civil  engineers.    It  is  re- 
printed from  the  Engineering  News. 

I  am  persuaded  that  the  chief  reason  that  the  engi- 
neer does  not  attain  to  the  position  in  the  public  esti- 
mation which  he  might  occupy  is  because  of  wrong 
ideals.  The  representative  engineer  magnifies  the  im- 
portance of  technical  matters  ;  in  college  he  is  insist- 
ent upon  acquiring  a  so-called  practical  education — 
that  is,  he  desires  to  specialize  and  to  take  only  the 
subjects  immediately  connected  with  his  chosen  pro- 
fession. As  a  consequence,  he  lacks  breadth  of  view 
and  is  weak  in  knowledge  of  non-professional  matters. 
Too  often  he  has  sought  to  perfect  himself  in  technical 
details  to  the  neglect  of  a  knowledge  of  political  pro- 
cedure, of  business  methods,  of  labor  conditions,  or  of 
social  problems.  Further,  he  is  often  seriously  de- 
ficient in  the  ability  to  use  correct  language. 

What,  then,  can  the  young  engineer  do  to  prepare 
himself  for  a  wider  usefulness  and  a  larger  success? 
I  have  several  definite  suggestions : 

By  continual  care  and  practice,  cultivate  the  ability  to 
express  yourself  in  writing:  and  in  speaking  in  clear,  con- 
cise, correct  English.  There  is  nothing  more  necessary  to 
the  young  engineer  who  desires  to  attain  .more  than  a  medi- 
ocre success. 

Extend  your  horizon  by  reading  and  by  the  study  of 
industrial  and  political  history,  political  and  social  science, 
economics,  labor  problems,  and  other  vital  subjects. 

Do  not  become  a  man  of  technical  details  nor  a  man 
of  books  to  the  exclusion  of  a  knowledge  of  affairs.  The 
successful  engineer  must  buy  materials;  therefore  he  must 
have  a  knowledge  of  market  conditions  and  of  business 
methods.  A  successful  engineer  directs  the  labors  of  others; 
therefore  he  must  know  much  of  the  motives  that  influence 
men,  and  must  understand  the  point  of  view  of  organized 
labor,  and  should  have  at  least  some  knowledge  of  the  ad- 
vantages and  disadvantages  of  the  different  methods  of  pay- 
ment. An  engineer  is  frequently  called  upon  to  report  upon 
projects;  therefore  he  should  be  able  to  foresee  all  tlie  in- 
dustrial, commercial  and  financial  conditions  involved  in 
the  project,  and  should  be  able  to  accurately  discriminate 
as  to  the  relative  importance  of  the  various  conflicting  factors. 
The  engineer  writes  specifications  and  makes  contracts;  there- 
fore he  should  know  something  of  the  intricacies  of  the  law. 


Comi)arative  building  statistics  of  the  city  of  Mon- 
treal just  issued  are  as  follows:  282  i)crmits  were  is- 
sued in  May,  l'M5.  as  against  716  in  .May,  1914.  The 
value  of  the  i)ermits  issued  in  Mav,  V>\4,  was  $2  ^17- 
148,  against  $529,167  for  May.  1915.  Fi  "om  lanuarv 
1  to  May  31,  1914,  1,823  permits  of  a  total  value  of 
$6,578,314  were  issued,  and  in  the  -anie  peril  nl  ,if  1915 
''48  iiennits  were  issued,  of  a  \alue  of  S2.517,''94. 
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A  Modern   British  Columbia   Fish  Curing 

and  Packing  Plant 

Concrete  Floors  Used  for  Cleanliness — Successful  Insulation  of  Cold  Storage  Rooms 


A 'I'  Steveston,  B.  C,  at  the  niuuth  of  the  l'"ras<jr 
River,  a  cold  storage  plant  has  been  com- 
pleted recently  for  the  B.  C.  Packers'  Asso- 
ciation. It  is  one  of  the  largest  fish  curing 
and  packing  plants  yet  ere(:ted  in  British  Columbia. 
The  buildings  and  dock  cover  an  area  of  250  ft.  l)y  400 
ft.,  and  there  is  sufficient  depth  of  water  at  the  outer 
end  of  the  dock  to  permit  boats  to  land  their  cargoes 
of  fish  at  all  stages  of  the  tide. 

The  main  cold  storage  building  is  three  storeys 
high,  105  ft.  in  width,  and  125  ft.  in  length.  This 
building  is  devoted  entirely  to  frozen  fish.  There  is 
also  a  side  building  refrigerated  for  the  storage  of 
mild  cure  salmon  ;  this  structure  is  55  ft.  wide  and 
125  ft.  long,  and  two  storeys  in  height. 

With  reference  to  the  construction  of  the  different 
cold  storage  buildings,  an  insulation  consisting  of  a 
combination  of  air  space,  ])laner  shavings  and  linofelt 
has  been  used  with  great  siurcss.  This  applies  to  all 
])arts  of  the  buildings,  witli  the  exception  of  the  main 
floors,  which  are  waterproof,  and  have  a  4-in.  insula- 
tion of  cork  in  addition  to  the  shavings  and  linofelt. 
This  insulation  has  given  such  good  results  that  this 
refrigerated  space,  having  a  volume  of  550,000  cul)ic 
feet,  can  be  kept  at  a  temperature  varying  from  20 
degrees  below  zero  to  10  degrees  above  zero,  with  the 
use  of  one  30-ton  refrigerating  machine. 

The  fish  shed  on  the  dock  is  constructed  with  a 
concrete  floor,  this  being  for  the  purpose  of  cleanliness. 
The  concrete  floor  extends  over  the  entire  area  of  the 
fish  shed,  which  is  90  ft.  x  125  ft.  The  cement  finish 
is  brought  up  around  the  walls  and  columns  to  a 
height  of  2  ft.,  and  the  floor  is  also  provided  with  a 
number  of  drains.    In  order  to  handle  large  quantities 


Exterior  of  Coluiiiliia  cold  slmagf  plant. 

of  fish,  it  sometimes  happens  that  100,000  lbs.  or  150,- 
000  lbs.  are  dumped  at  one  time  on  this  floor,  and 
should  the  i)lant  be  busy  at  the  time  the  fish  can  be 
mixed  with  ice  and  kept  in  perfect  condition  for 
twenty-four  hours  or  more,  and  in  this  way  the  capa- 
city of  the  plant  is  increased. 

The  box-making  department  is  situated  above  the 
fish  shed,  and  has  the  same  area.  Here  all  the  ma- 
terial used  to  manufacture  boxes  is  stored,  and  also 


a  great  number  of  boxes  made  up  and  stencilled  ready 
for  use  at  any  time.  Shipments  of  fresh  fish  can  be 
taken  from  steamers  and  loaded  in  cars  on  the  com- 
])any's  side  track  in  a  very  short  time,  as  it  is  pos- 
sible to  ])ack  the  fish  in  ice,  place  them  in  the  car, 
and  ice  the  car  at  the  same  time  from  a  platform  above. 
If  necessary,  a  shipment  of  300,000  lbs.  of  halibut  or 


Interior  of  a  cold  storage  room. 

salmon  can  be  boxed,  iced  and  placed  aboard  the  cars 
in  six  hours. 

The  mechanical  equipment  of  the  plant  is  situated 
on  the  side  next  to  the  land,  and  comprises :  1  coal 
bunker  with  a  capacity  of  600  tons,  1  boiler  room,  1 
engine  room,  1  room  for  auxiliaries,  1  room  for  ice 
tank,  and  1  room  for  condensers,  besides  a  space  left 
for  the  office. 

The  main  cold  storage  building  is  divided  into 
storage  rooms,  work  rooms  and  "sharp  freezers."  There 
are  seven  "sharp  freezers,"  which  have  a  capacity  of 
40,000  lbs.  each,  and  here  the  freezing  is  done.  The 
temperatures  of  these  rooms  are  kept  at  about  20  de- 
grees below  zero,  and  the  fish  remain  in  these  rooms 
until  frozen  entirely  through.  The  freezing  is  ac- 
complished by  direct  expansion  pipes,  and  also  by  air 
l)last.  The  freezers  are  equipped  with  a  Sirocco  fan, 
which  displaces  25,000  cubic  feet  of  air  a  minute.  This 
cold  air  is  kept  in  circulation,  purified  and  washed, 
at  the  rate  of  25,000  cubic  feet  a  minute.  After  the  fish 
have  been  frozen  thoroughly  they  are  removed  to  the 
glazing  and  packing  departments,  Avhere  they  are  dip- 
])ed  in  fresh  water  and  given  a  coating  of  ice.  They 
are  then  wrapped  in  paper  and  placed  in  boxes  to  be 
stored  in  the  rooms  above  until  the  time  of  shii)ment. 
The  total  capacity  of  the  building  for  frozen  fish  is 
7,500,000  lbs.,  and  the  capacity  for  mild  cure  salmon 
is  about  1,200,000  lbs.  The  entire  cold  storage  space 
is  refrigerated  by  the  direct  expansion  system,  and 
for  this  purpose  about  75,000  lineal  feet  of  pipes  are 
installed  in  the  various  rooms. 

The  coal  bunker  is  situated  adjacent  to  the  boiler 
room ;  it  has  a  capacity  of  800  tons  of  coal,  and  is 
equipped  with  one  steam  hoist  and  derrick  for  trans- 
fering  the  coal  from  the  scows  to  the  bunker.  Below 
the  coal  bunker  arc  placed  three  tanks  for  the  stor- 
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age  of  fresh  water ;  these  tanks  contain  36,000  gal- 
lons, which  is  a  sufficient  quantity  to  last  the  plant 
for  ten  days  in  case  injury  should  happen  to  the  city 
water  mains. 

The  boiler  room  is  equipped  with  two  150-h.p.  re- 
turn tubular  boilers,  and  these  are  fitted  with  Jones 
underfeed  stokers.  One  Weir  boiler  feed  pump  is 
supplied,  together  with  a  400-h.p.  Ideal  heater  and 
purifier.  By  using  the  heater  and  purifier  the  tempera- 
ture of  the  water  delivered  to  the  boilers  is  at  all  times 
210  or  212  degrees. 

The  engine  room  is  equipped  with  three  ammonia 
compressors  of  different  sizes — 1  60-ton  horizontal, 
1  40-ton  horizontal,  and  1  30-ton  upright.  This  quan- 
tit\-  of  refrigeration  is  found  to  be  quite  sufficient  for 
all  the  needs  of  the  plant.  The  engine  room  is  also 
equipi)ed  with  two  25-kilowatt  generator  units  for 
light  and  power,  and  also  one  small  generator  unit 
which  supi)lics  current  for  the  elevators.  One  note- 
worthy feature  is  the  placing  of  the  elevator  hoisting- 
machine  on  the  floor  of  the  engine  room,  thus  giving 
the  engineer  an  opportunity  to  take  care  of  it. 

The  ice  tank  is  capable  of  manufacturing  18  tons 
of  ice  a  (lay,  and  is  situated  over  a  section  of  the  en- 


Power  house  and  refrifierating  machinery. 

gine  room,  so  that  when  the  product  is  harvested  the 
blocks  can  be  sent  by  gravity  in  any  direction  to  be 
used.  This  ice  tank  is  equipped  with  an  automatic 
air  hoisting  arrangement  and  a  Curtis  air  compressor. 
The  condensers  are  of  a  capacity  of  200  tons  refrigera- 
tion, and  are  situated  above  the  ice  tank.  Water  from 
the  river  is  used,  which  at  times  is  very  brackish.  The 
puni|)ing  is  performed  l)y  a  Weir  service  pump,  size 
9  X  IS.  I-'urther  pumping  units  are  installed  for  emer- 
gency, and  cross-connected  to  the  pipe  system  of  the 
plant. 

The  entire  work  was  designed,  and  construction 
supervised,  by  the  Linde  Canadian  Refrigeration  Com- 
pany, Limited,  of  37  St.  Peter  Street,  Montreal,  Que., 
and  tliis  firm  also  carried  out  the  contract  for  the  sup- 
ply and  installation  of  the  refrigeration  machinery. 


The  destructive  effect  of  heavy  wagon  luads  car- 
ried on  narrow  tyres,  and  its  seriousness  in  connection 
with  the  upkeep  of  the  roads,  is  called  attention  to  by 
the  State  Highway  Commission  of  Colorado  in  its  re- 
cent biennial  report.  It  is  also  pointed  out  that  any 
method  leading  to  the  adoption  of  a  law  for  a  maxi- 


mum load  per  inch  of  tyre,  not  to  exceed  say,  500  lbs., 
would  result  in  a  large  saving  in  maintenance.  The 
report  contains  a  number  of  pages  devoted  to  the 
width  of  tyres,  and  contains  the  practice  of  various 
States  and  foreign  countries.  It  also  includes  com- 
ments on  the  subject  by  well-known  authorities,  cov- 
ering a  range  of  years. 


The  Use  of  Large  Stone  Chips  in  the  Main- 
tenance of  Bituminous  Roads 

THE  Maryland  Highway  Commission,  of  which 
Henry  G.  Shirley  is  Chief  Engineer,  after  an 
experience  with  the  maintenance  of  bitumin- 
ous roads  extending  over  several  years,  has 
adopted  the  practice  of  using  stone  chips  at  least  one 
inch  in  size.  The  chips  are  spread  over  the  surface 
of  the  road,  at  seasons  of  the  year  when  the  bitumen 
is  soft,  in  an  even  layer  one  stone  thick,  and  rolled. 
The  rolling  forces  the  stones  into  the  surface  of  the 
road  until  they  are  flush  with  the  pavement.  When 
completed  the  surface  has  somewhat  the  appearance 
of  a  mosaic.  Hard  blue  limestone  is  used,  and  has 
been  found  to  be  quite  satisfactory  for  this  purpose. 

The  reason  for  the  method  of  maintenance  adopt- 
ed is  obvious.  It  has  been  universally  found  in  prac- 
tice that  small  stone  chips  are  either  quickly  ground 
to  a  powder  by  iron-shod  traffic  or  are  in  a  large  mea- 
sure swept  from  the  road  surface  by  automobile  traffic. 
The'  use  of  sand  is  now  quite  generally  avoided  by 
maintenance  engineers,  on  the  ground  that  it  tends  to 
build  a  mat  or  pad  that  becomes  unmanageable  when 
thick,  and  also  greatly  increases  the  danger  of  waves 
in  the  pavement  due  to  the  pushing  of  the  bituminous 
surface  occasioned  by  the  continual  passage  of  auto- 
mobiles, usually  travelling  in  a  single  direction  on  one 
side  of  the  road. 

While  this  method  of  silrface  maintenance — or, 
more  properly,  surface  improvement — is  not  new  from 
an  experimental  standpoint — similar  work  having  been 
done  by  Major  Crosby,  the  former  Engineer  for  the 
Commission — its  application  to  road  maintenance  Avork 
on  a  large  scale  such  as  is  in  progress  in  Maryland  is 
an  innovation.  From  the  standpoint  of  the  road  user 
it  possesses  advantages.  The  exposed  stones  roughen 
the  surface  and  reduce  the  slipperiness  of  the  pave- 
ment. Slipperiness  has  always  been  a  fault  of  bitum- 
inous treated  country  roads,  especially  since  many  of 
the  horses  that  travel  them  are  not  sharp  shod.  The 
danger  of  automobiles  skidding  is  also  reduced.  I'roni 
the  standpoint  of  increasing  the  life  of  the  road  the 
reduction  in  slipperiness  permits  the  use  of  a  relatively 
higher  crown,  thereby  insuring  thorough  drainage  of 
the  surface  and  increasing  the  durability  of  the  road, 
the  practice  of  most  road  engineers  being  to  use  as 
much  crown  as  limiting  conditions  will  permit.  In 
this  connection  it  may  be  said  that  experience  has 
demonstrated  in  the  city  of  Washington  that  asphalt 
streets  and  roads  built  with  a  high  crown  have  usually 
a  longer  life  than  those  streets  or  roads  on  which  less 
crown  is  used. 

While  the  labor  cost  of  applying  large  stone  chips 
in  this  manner  is  necessarily  increased  somewhat,  the 
road  surface  is  improved  by  the  thorough  ironing  out 
it  is  given  b)'  the  roller.  The  greater  availability  of 
the  supply  of  larger  stone  is  also  a  factor  worthy  of 
consideration  in  many  sections  of  the  country.  It  is 
frequently  difficult  to  secure  an  adequate  suppl}^  of 
Yi-'m.  and  ^-in.  stone. 

It  is  believed  that  the  incorporation  of  large  stone 
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chii).s  into  tlic  surface  of  the  road  is  worthy  of  the  con- 
sideration of  engineers  enf?aj?cd  in  both  maintenance 
and  construction  work.    While  difficulties  are  encoun- 


Till-:  following    information    dealing    with  the 
methods  and  cost  of  plaster  lining  on  the 
Okanogan  Project  of  the  U.  S.  Reclamation 
Service  at  Okanogan,  Wash.,  is  contained  in 
a  paper  in  the  Proceedings  of  the  Washington  Irri- 
gation Institute. 

This  paper  will  only  take  into  consideration  the 
methods,  cost  and  efficiency  of  plaster  lining,  such  as 
has  been  done  on  the  Okanogan  Project.  This  lining 
for  the  most  part  has  been  put  in  the  canals  and  lat- 
erals already  constructed,  and  is  one  and  a  half  inches 
thick.  Practically  all  concrete  has  been  mixed  with  a 
gasoline  power  concrete  mixer. 

Design  of  Cross  Sections 

The  cross  section  of  the  concrete  lining  should  be 
as  near  an  ideal  economic  section  as  it  is  possible  to 
make  for  new  ditches,  taking  into  account  the  cost  of 
laying  as  well  as  the  cost  of  the  material.  For  ditches 
already  constructed,  with  less  than  a  3-ft.  base  and 
3  ft.  in  depth,  an  economic  section  can  be  designed 
by  lowering  the  grade  and  backfilling  on  the  sides 
without  making  the  cost  excessive  ;  but  if  the  water 
surface  is  fixed,  as  is  generally  the  case  upon  ditches 
that  have  been  constructed  and  in  operation,  it  may 
be  necessary  to  raise  the  sub-grade,  which  will  make 
the  backfill  excessive  and  the  cost  per  lineal  foot  more 
than  for  a  section  of  wider  base. 

In  practice  it  is  not  economical  to  build  an  econ- 
omic section  in  small  ditches,  as  the  cost  of  preparing 
the  base  and  laying  the  concrete  will  increase  the  cost 
out  of  proportion  to  the  saving  that  is  made  in  the 
amount  of  material  used,  as  the  bottom  width  is  made 
too  narrow  to  work  in  to  advantage.  This  applies  par- 
ticularly to  ditches  having  a  depth  of  between  1  and 
2  feet. 

For  all  ditches  over  1  ft.  in  depth  it  is  not  econ- 
omical to  plaster  them  without  working  in  the  bottom, 
and  with  the  bottom  width  made  so  narrow  that  the 
plasterer  can  neither  stand  nor  kneel  without  danger 
of  tearing  down  the  side  slopes  when  he  moves,  and 
thereby  causing  extra  work  to  fix  them  up  as  the 
plastering  is  done,  which  will  increase  the  cost  to  a 
great  extent  either  by  additional  help  necessary  or  by 
delaying  the  concrete  mixer  and  the  balance  of  the 
crew. 

The  side  slopes  fen-  plaster  lining  should  not  be 
steeper  than  Ij^  to  1.  A  steeper  slope  requires  the 
concrete  to  be  mixed  too  dry  to  spread  easily  and  to 
obtain  an  impervious  finish  without  extra  labor,  and 
whenever  the  concrete  is  mixed  a  little  too  wet  it  will 
naturally  run  if  laid  on  a  steeper  slope. 

A  berm  not  less  than  4  ins.  wide  should  be  used 
on  small  laterals  up  to  a  depth  of  from  1  to  2  ft. ;  for 
greater  depths  this  berm  should  be  increased  to  5  or 
6  ins.,  and  for  side  hills  should  not  be  less  than  6  ins. 
for  any  size  lateral,  and  may  often  need  to  be  wider. 

This  berm  not  only  serves  to  strengthen  the  top 


tered,  and  careful  workmanship  is  required,  the  re- 
sults obtained  are  of  sufficient  value  to  warrant  the 
additional  cost. — Engineering  and  Contracting. 


Lining  of 


of  the  lining,  but  also  prevents  surface  water  from 
getting  under  the  lining,  when  it  is  properly  covered 
with  earth  after  being  laid.  Ordinarily  no  harm  would 
come  from  allowing  any  surface  water  to  get  behind 
or  under  the  lining,  but  in  the  latter  part  of  the  winter 
such  as  we  have  at  Okanogan,  when  the  snow  is  going 
off,  it  may  thaw  very  rapidly  for  one  or  more  days 
and  then  freeze  very  hard,  in  which  case,  if  the  water 
is  allowed  to  get  under  the  lining,  heaving  will  take 
place  and  considerable  harm  may  be  done. 

When  a  ditch  is  all  in  a  fill  a  miniminn  berm  of  4 
ins.  may  be  used  with  safety,  but  along  side-hills  where 
there  is  considerable  drainage  into  the  canal  a  wider 
berm  should  be  used  ;  then  after  it  is  laid  it  should 
be  well  covered  with  earth.  Where  the  water  has  been 
flowing  into  the  canal  in  well-defined  drainage  chan- 
nels, these  should  be  taken  care  of  by  allowing  the 
water  to  get  into  the  lining  by  lowering  the  side  of  the 
lining  from  4  to  6  ins.,  and  widening  the  berm  to 
sometimes  as  much  as  2  or  3  ft.,  which  will  prevent 
the  water  from  getting  under  and  damage  following. 

Grade  and  Alignment 

For  small  canals  carrying  100  c.  f.  s.  or  less  the 
stakes  should  be  set  so  that  they  can  be  used  for  both 
grade  and  centre  line.  One  stake  set  every  10  ft.  is 
sufficient ;  this  should  be  set  on  the  sub-grade  of  the 
back-fill  or  the  bottom  of  the  lining,  so  that  a  template 
can  be  set  on  the  grade  hub,  and  the  back-fill  material 
placed  so  that  it  comes  flush  with  the  top  of  the  hub. 
By  setting  the  grades  in  this  way  it  is  not  necessary 
to  remove  them  when  the  concrete  is  put  in  place. 

The  grade  and  lines  should  be  checked  after  the 
back-fill  has  been  placed  and  flooded,  and  before  the 
final  finish  to  neat  lines,  which  is  done  before  the  plac- 
ing of  the  concrete. 

Excavation  for  Back-Fill 

Where  a  new  ditch  is  constructed  with  the  idea  of 
lining  immediately,  it  is  constructed  to  fit  the  cross 
section  of  the  lining  which  has  been  designed  and 
which  should  be  an  economic  section ;  but  where  the 
ditch  to  be  lined  has  been  constructed  for  some  time, 
and  has  been  in  use,  there  is  generally  some  sod  to  be 
removed  at  the  water  line.  Even  if  it  is  economical  to 
reduce  the  section,  it  is  necessary  to  slope  these  sod 
bcrms  so  that  the  back-fill  will  not  settle  away  from 
any  part  that  might  be  overhanging. 

The  economical  crew  necessary  on  this  work  has 
been  found  to  consist  of  a  sub-foreman,  with  anywhere 
from  10  to  20  men,  depending  upon  the  size  of  the  ditch 
and  the  amount  of  excavation  to  be  done.  The  effici- 
ency of  the  crew  is  cut  down  considerably  if  they  arc 
strung  out  over  a  long  section  of  the  ditch. 

Two  men  go  ahead  with  a  template  to  which  a  car- 
])onter's  level  is  attached  so  that  it  can  be  kept  level, 
and  excavate  trenches  at  each  grade  hub  on  the  sides, 
and  bottom,  if  necessary,  these  trenches  being  exca- 
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vated  to  the  neat  lines  of  the  section  as  it  is  to  be  be- 
fore the  back-fill  is  placed.  The  excess  material  be- 
tween the  trenches  is  then  removed  by  the  remainder 
of  the  crew.  No  straight  edge  is  used  on  this  work, 
as  it  does  not  need  to  be  any  more  accurate  than  it 
can  be  made  with  the  aid  of  the  eye.  It  is  perhaps 
needless  to  add  that  the  template  must  be  kept  centred 
on  the  grade  hub,  and  level  when  digging  these 
trenches. 

Hauling  and  Placing  Back-fill 

The  material  used  for  back-fill  may  be  any  material 
that  is  very  pervious  to  water,  so  that  in  case  of  ground 
water  getting  under  the  lining  during  cold  weather  it 
has  a  chance  to  seep  away  before  freezing  can  take 
place. 

In  places  where  holes  of  considerable  size  are  to 
l)e  filled,  boulders  and  large  rocks  are  used  to  fill  in, 
if  handy,  and  if  not,  sand  or  gravel  is  hauled  for  this 
purpose,  a  mininuuu  thickness  of  three  inches  being 
used. 

The  back-fill  should  be  hauled,  and  where  possible 
dumped  on  both  sides  of  the  canal ;  where  the  back- 
fill is  heavy  it  will  pay  to  bridge  the  canal.  All  bridges 
built  for  hauling  back-fill  should  be  built  high  enough 
to  be  out  of  the  way  of  the  lining  and  left  in  place 
until  the  lining  is  completed,  as  they  will  come  in 
handy  to  cross  when  stringing  out  the  running  boards, 
and  also  may  be  located  so  as  to  form  part  of  the  plat- 
form for  the  set  up  of  the  concrete  mixer. 

The  amount  of  back-fill  should  be  checked  at  each 
grade  and  the  line  hub  with  template,  to  see  that  the 
required  amount  is  being  placed. 

Two  five-man  crews,  each  with  a  template,  under 
one  sub-foreman,  have  been  found  to  be  the  most  efifi- 
cient  sized  crew  to  employ  in  placing  this  back-fill 
in  the  canal.  Any  number  of  crews,  of  course,  can  be 
used,  with  additional  sub-foremen.  All  sub-foremen 
used  in  the  preparation  and  lining  must  work. 

Back-fill  should  not  be  hauled  any  faster  than  it 
is  being  placed,  so  as  to  avoid  having  an  excess,  or  an 
insufficient  amount  in  any  one  place. 

Flooding  and  Finishing  Back-fill 

In  order  to  settle  the  back-fill  properly  and  give 
it  a  good  wetting  so  that  it  will  not  draw  all  of  the 
moisture  from  the  concrete  it  has  been  found  neces- 
sary that  it  should  be  thoroughly  soaked  by  flooding 
before  giving  it  the  final  finish.  Only  a  small  amount 
of  water  should  be  used  in  the  flooding,  and  this  should 
be  let  in  slowly  to  prevent  washing  the  back-fill  ofif 
from  the  slopes. 

If  there  are  not  enough  permanent  checks  in  the 
canal  to  enable  the  water  to  be  checked  up  to  within 
at  least  a  few  inches  of  the  top  of  the  back-fill,  tem- 
porary checks  should  be  constructed  at  necessary  in- 
tervals. For  small  canals  and  laterals  a  sack  dam  has 
been  found  the  safest  and  cheapest  to  construct  and 
to  remove,  and  serves  the  purpiise  better  than  any 
other  temporary  structure. 

The  dams  shuuld,  course,  be  constructed  before 
the  water  is  turned  in,  and  then  allowed  to  fill  up  and 
run  over  the  top,  so  that  the  upper  section  can  be  well 
soaked,  while  the  section  next  below  is  slowly  filling. 
After  all  sections  have  been  soaked  thoroughly,  the 
water  should  be  let  out  slowly,  in  order  not  to  carry 
away  any  back-fill,  or  cause  any  to  slough  down  from 
the  slope;  there  is  a  tendency  for  this  to  happen  if  the 
water  is  lowered  suddenly.  .After  the  water  has  drained 


out,  the  finishing  of  the  back-fill  should  be  started  as 
soon  as  possible,  as  the  wet  back-fill  works  better  than 
after  it  has  been  allowed  to  dry  out  to  any  great  extent. 

In  finishing,  the  greatest  care  should  be  used  to  see 
that  the  finished  section  is  as  near  the  theoretical  sec- 
tion as  it  is  possible  to  make  it  without  too  great  an 
expense,  as  the  capacity  of  the  lined  section  may  be 
reduced  considerably  if  it  is  not  carefully  straight- 
edged,  this  being  particularly  true  on  ditches  with  a 
steep  slope.  Particular  care  should  be  taken  with  the 
corners,  where  the  bottom  and  the  side  slopes  meet, 
as  a  rovmding  corner  will  hold  the  plasterer's  straight- 
edge away  from  the  slope,  and  will  not  only  make  a 
kink  in  the  alignment  of  the  side  slope  and  decrease 
the  capacity  of  the  ditch,  but  will  increase  the  amount 
of  concrete  for  the  lining. 

The  crew  for  this  work  should  consist  of  a  sub- 
foreman  with  from  16  to  20  men  ;  there  should  be  three 
men  with  a  template,  who  go  ahead  and  set  the  tem- 
plate on  the  grade  hub,  and  after  it  has  been  centred 
and  levelled  thin  strips  are  inserted  under  the  template 
on  the  side  slopes  for  the  straight-edge  to  slide  upon. 

The  upper  ends  of  these  strips  are  set  just  even 
with  the  top  of  the  template,  and  should  be  at  least 
two  inches  longer  than  the  side  slope,  so  that  they  can 
be  pressed  into  the  back-fill  in  the  bottom  to  hold  them 
in  place  after  the  template  has  been  removed. 

(Concluded  in  next  issue.) 


Mr.  R.  N.  Young,  Superintendent  of  the  British  Col- 
umbia division  of  the  C.  P.  R.  Telegraphs,  is  making  an  ex- 
tended tour  of  inspection  along  the  company's  lines  in  the 
Nicola  Valley  and  on  the  Arrow  and  Kootenay  Lakes,  in 
the  Kootenay  district. 

Mr.  R.  S.  Ricliardson,  the  new  Superintendent  of  the 
Armstrong-Winnipeg  section  of  the  National  Transcontin- 
ental Railway,  has  been  in  Winnipeg  making  preparations 
for  the  inauguration  of  a  passenger  service  on  this  line.  Mr. 
Richardson  was  formerly  Assistant  Superintendent  of  the 
Halifax  and  St.  John  division  of  the  Intercolonial  Railway,- 
and  has  been  in  the  railway  business  nearly  all  his  life. 

Mr.  V.  VV.  Horwood,  Provincial  Architect  of  Manitoba, 
has  resigned,  and  since  his  departure  for  treatment  at  an 
American  hospital  Mr.  H.  E.  Matthews  has  been  acting  in 
his  place.  Now  Mr.  Matthews  has  asked  to  be  relieved  of 
his  duties,  and  Mr.  William  Fingland,  a  well-known  Winni- 
peg architect,  has  been  appointed  Acting  Provincial  Archi- 
tect. According  to  the  latest  reports,  Mr.  Horwood  is  still 
prevented  by  ill  health  from  resuming  his  duties,  and  the 
date  of  his  return  is  uncertain. 

Mr.  R.  H.  Burrell,  Fair  Wage  Officer,  has  given  a  defini- 
tion of  the  term  "prevailing  rate  of  wages,"  which  is  placed 
in  all  contracts  of  the  city  of  Toronto,  as  follows: 

"The  union  rate  of  wages,  of  course,  is  a  fixed  rate.  At 
certain  times  the  prevailing  rate  might  be  the  same  as  the 
union  rate,  or,  if  labor  was  scarce,  it  might  chance  that  the 
prevailing  rate  would  exceed  union  rates.  Scarcity  of  work 
would  have  a  tendency  to  lower  the  rate  at  which  men  would 
be  willing  to  work,  and  thus  the  prevailing  rate  would  be 
less  than  the  union  rate.  The  prevailing  rate  is  the  rate 
most  generally  paid  to  workmen  at  any  period,  and  it  maj' 
vary  according  to  labor  conditions  during  the  course  of  a 
year." 
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A  number  of  representatives  of  filtration  nianufactiiring 
companies  have  been  in  Broci<ville  preparing  tenders  on 
the  specifications  for  the  construction  of  a  new  filtration 
system  there  in  connection  with  the  Brockville  Water-works 
System.  The  companies  represented  include  the  Pittsburg 
Filter  Manufacturing  Company,  the  Norwood  Engineering 
Company  of  Canada,  the  Roberts  Filtration  Manufacturing 
Company,  of  Derby,  Pa.,  the  American  Water  Softener 
Company,  of  Philadelphia,  and  Norman  McLend,  Limited, 
of  Toronto. 


Tlie  biggest  and  the  best  railway  maj)  in  Canada  is  that 
which  hangs  in  the  directors'  room  of  the  C.  P.  R.  general 

office — a  map  100  feet  long  by  10  feet  iiigh,  which  took  the 


combined  efforts  of  three  of  the  cleverest  men  in  the  draw- 
in;;  department  of  the  company  eighteen  months  to  com- 
plete. This  map  is  minute  and  comprehensive  to  the  last 
detail.  Every  inch  of  railway,  every  islet,  rearing  its  head 
in  the  lake  or  river,  every  city  and  town  and  village,  it  might 
be  said,  in  the  whole  of  the  Dominion,  is  limned  in  characters 
which,  however  minute,  are  entirely  legible. 

The  douljle  tracking  is  shown;  the  course  of  each  sys- 
tem from  its  commencement  to  its  ending  set  forth;  no- 
thing has  escaped  the  faithful  and  able  chartographers  or 
monographers,  if  one  may  use  the  words,  so  that  at  a  glance 
the  high  officers  of  the  company  may  see  the  course  of  the 
system,  the  river,  the  lake,  the  mountain,  the  stream,  in  any 
part  f)f  the  Dominion. 


The  Deakin  Construction  Company,  Limited,  has  been 
registered  at  Montreal.  They  will  carry  on  business  as  gen- 
eral contractors. 

The  firm  name  of  the  Parsons  Construction  and  Engi- 
neering Company,  Limited,  of  Regina,  has  been  changed  to 
the  Parsons  Construction  Company,  Limiled. 

The  Buckeye  Machinery  Company,  of  Calgary,  Aha., 
have  received  a  Government  contract  for  iwi-nty  tliousand 
shrapnel  shells,  and  are  securing  additional  machinery  and 
tools  for  their  manufacture. 

The  Alberta  Hydro-Electric  Power  Company,  Limited, 
of  Calgary,  is  considering  the  construction  of  a  series  of  six 
dams  and  power  houses,  estimated  to  cost  two  million  dol- 
lars. 

Tlie  Provincial  Government  of  New  Brunswick  is  call- 
ing for  tenders  for  the  construction  of  the  substructure  of 
the  proposed  new  steel  bridge  over  the  Pctitcodiac  River 
near  Moncton. 

The  station  will  be  flanked  to  the  east  by  a  clock  tower 
about  125  feet  high.  The  entire  station  will  be  faced  with 
stone.  The  architects  are  Messrs.  Darling  &  Pearson,  and 
the  contractors  are  P.  Lyall  &  Sons,  of  Montreal. 

C.  Degrelle,  A.  Morin,  B.  Pellege,  E.  Ril)crdy,  and  J. 
Rossi,  all  of  Montreal,  have  incorporated  The  Degrelle 
Company,  Limited.  They  will  contract  for  all  kinds  of  con- 
struction work.    The  capital  stock  of  the  company  is  $20,000. 

Work  has  been  started  on  the  rebuilding  of  the  brass 
factory  of  the  Canadian  Wolverine  Company,  at  Chat- 
liani,  which  was  destroyed  by  fire  recently.  The  ex- 
tension which  was  planned  before  the  fire  took  place  will  now 
be  carried  out. 

Alexander  Craig,  Limited,  have  been  incorporated  in 
Montreal,  Que.,  by  F.  J.  Craig,  J.  W.  Brennan.  G.  T.  Jenkes 
and  J.  Coppold,  all  of  Montreal.  The  capital  stock  of  the 
company  is  $50,000,  and  tliey  will  carry  on  a  general  con- 
tracting and  building  Jnisiness. 

The  St.  John  Street  Railway  Company  have  completed 
the  extension  of  their  car  line  to  Glen  Falls,  three  miles  from 
the  city  in  an  easterly  direction.  The  track  line  along  the 
East  St.  John  harbor  front  is  now  partially  laid,  and  upon 
the  completion  in  August  of  the  Provincial  Government' 
bridge  across  the  Reversing  Falls  the  company  will  be  able 


to  link  up  with  the  west  side  of  the  harbor,  where  a  branch 
line  has  been  operating  for  several  years.  These  exten- 
sions will  open  up  splendid  residential  and  industrial  dis- 
tricts. 

Grant,  Smith  &  Company,  of  Victoria,  B.C.,  have  taken 
out  a  Supreme  Court  writ  against  the  Kettle  Valley  Rail- 
road for  $699,609,  which  they  claim  is  due  them  on  account 
of  the  construction  of  that  railroad.  The  plaintiffs  also  claim 
interest  on  the  balance  due  from  Octobe^  21st,  1914. 

B.  &  S.  H.  Thompson  &  Company,  Limited,  metal  mer- 
chants, have  removed  from  Transportation  Building  to  Mc- 
(iill  Building,  Montreal,  while  the  Canada  Grip  Nut  Com- 
pany, Limited,  have  taken  offices  in  the  same  building,  hav- 
ing removed  from  the  Eastern  Townships  Bank  Building. 

With  a  capital  stock  of  $300,000,  the  Dominion  Road 
Machinery  Company,  Limited,  has  been  incorporated  at 
Goderich,  Ont.  The  incorporators  are  W.  L.  Horton,  J.  W. 
Kitts,  R.  C.  Hays,  C.  L.  Moore,  and  S.  J.  Philips.  The  firm 
will  manufacture  all  kinds  of  road  and  agricultural  mach- 
inery. 

Work  has  been  started  on  that  portion  of  the  Dewdney 
Trunk  Road  between  Stave  Falls  and  Mission  City,  B.C. 
When  completed  this  section  will  link  up  this  important 
highway  with  the  upper  section  of  the  North  Eraser  Valley 
from  Harrison  Bay  to  the  cities  of  New  Westminster  and 
\ancouver. 

Canada's  only  moving  picture  plant,  at  Swansea,  Ont., 
was  totally  destroyed  by  fire  last  week.  The  owners  were 
the  Beury  Film  Company,  and  the  loss  is  about  $100,000,  of 
which  $20,000  is  covered  by  insurance.  The  plant  of  the 
Indestructible  Brick  Company  was  damaged  also  to  the  ex- 
tent of  $15,000. 

At  Montreal,  Que.,  the  firm  of  J.  Brunet,  Limitee,  has 
been  incorporated  to  carry  on  business  as  manufacturers  of 
brick,  tile,  terra  cotta,  plaster,  artificial  stone,  and  cement. 
The  incorporators  are  L.  A.  Rivet,  L.  G.  Glass,  A.  I'apineau 
G.  Duclos  and  A.  Tarte,  all  of  Montreal,  and  the  capital  stock 
of  the  company  is  $100,000. 

The  Eastern  Steel  Company  of  New  Glasgow,  N.S.,  ha\e 
received  an  order  from  the  Imperial  Government  for  forty 
thousand  shells,  ranging  from  18-pound  shrapnel  to  60-pound 
4.5-in.  high  explosive  shells.    The  company  are  installing  new 
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inacliiBfi'}',  by  \vhich  they  cxi)ect  to  Irehlc  their  daily  mil- 
put  by  making  six  hundred  shells  a  day. 

Application  has  been  made  by  R.  M.  Rive,  A.  C.  Jartline, 
C.  S.  Hanington  and  A.  H.  Hanington,  of  St.  John,  and 
John  H.  Harris,  of  Moncton,  N.B.,  for  incorporation  as  The 
Moncton  West  Building  Company,  Limited,  with  capital 
stock  of  $24,000,  of  which  $5,000  is  to  be  preference  stock. 
The  head  office  will  be  at  Moncton. 

The  Tupper  Fire  Escape  Company,  Limited,  has  been 
incorporated  at  Sherbrooke,  Que.,  by  W.  Tupper,  C.  A. 
Stokes,  \V.  F.  Rosencrans,  G.  Layfield,  J.  C.  Nowell,  L. 
Landry,  and  F.  E.  Woodbury.  The  firm  will  manufacture 
tire  escapes  and  other  safety  appliances  for  buildings.  The 
capital  stock  of  the  company  is  $100,000. 

A  deputation  from  the  Manitoba  Good  Roads  Associa- 
tion waited  on  the  Hon.  T.  H.  Johnson,  Minister  of  I'uijlic 
Works,  recently.  They  asked  for  a  continuation  of  the 
encouragement  that  had  been  extended  to  them  by  the  De- 
partment, and  were  told  that  the  Department  proposed  to  still 
give  its  support  to  the  work  of  the  Association  and  that  any 
request  would  be  given  due  consideration. 

Berlin's  new  garbage  incineration  plant  was  opened  by 
Mayor  Hett  on  May  28th.  There  was  a  representative  at- 
tendance of  municipal  officials  from  Ottawa,  Gait,  Waterloo, 
St.  Catharines,  and  other  Ontario  towns.  The  plant  was 
built  by  the  Ideal  Incinerator  and  Contracting  Company,  of 
Toronto,  who  gave  a  demonstration  at  the  opening,  when  the 
carcase  of  a  horse  was  consumed  in  seven  minutes. 

The  Montreal  Builders'  Exchange  have  decided  to  main- 
tain the  schedule  of  wages  adopted  in  December,  1914.  The 
schedule  terminated  last  month,  but  the  members  are  of  the 
opinion  that  conditions  do  not  warrant  any  change.  At  a 
special  general  meeting  Mr.  D.  K.  Trotter,  the  Secretary, 
reported  that  the  finance  committee  had  cleared  off  a  sub- 
stantial part  n\  the  liabilities  standing  at  the  beginning  of 
the  year. 

The  new  Toronto  Technical  School  has  been  handed 
over  to  the  school  trustees.  It  has  cost  over  two  million 
dollars,  of  which  a  quarter  of  a  million  was  expended  on  the 
site.  The  equipment  in  the  applied  chemistry  and  plating 
laboratory  is  complete,  but  in  the  other  laboratories  the 
machinery  and  fittings  are  still  being  installed.  The  power 
house  in  the  basement  is  now  practically  completed,  and  in- 
cludes a  vertical  engine  of  300  h.p.  and  a  large  horizontal 
engine. 

It  has  been  suggested  that  a  solutirm  of  the  Toronto 
Street  Railway's  difficulties  in  connection  with  the  elimina- 
tion of  the  running  board  may  be  aiforded  by  the  use  of 
steel-frame  cars,  which  are  less  bulky  than  those  of  wooden 
construction.  Engineer  Royce,  of  the  Ontario  Railway 
Board,  is  paying  an  official  visit  to  Philadelphia  to  inspect 
cars  of  this  construction  at  the  works  of  the  Brill  Car  Com- 
pany. It  is  possible  that  cars  of  a  similar  type  may  be  in- 
stalled in  Toronto  if  they  meet  local  requirements. 

The  gross  earnings  of  the  New  Brunswick  Telephone 
Company  for  the  year  ending  March  31st  last  were  $455,- 
0r<6.53,  as  against  $422,709.45  for  the  previous  year.  The 
net  revenue,  after  paying  operating  expenses  of  $351,911.91, 
was  $103,154.(;;>.  The  receipts  from  the  exchange  service 
had  increased  from  $274,111.23  to  $300,763.50;  and  the  toll 
service  produced  $145,159.94,  as  compared  with  $138,854.96 
for  the  year  1913-14.  There  was  an  increase  of  1,071  tele- 
phones during  the  year.  The  company  paid  the  usual  G  per 
cent,  dividend. 

Satisfactory  progress  is  being   made  on   the  work  of 
installing  concrete  piers  for  the  new  Bloor  Street  Viaduct, 
Toronto.    One  pier  has  already  been  brought  to  grade.  The  ■ 
City  Inspector  reports  that  the  wkvU  i-  bring  done  in  full 


conformity  with  the  specifications.  It  is  not  expected  that 
any  of  the  steel  work  will  be  placed  in  position  this  sum- 
mer, as  it  will  require  the  greater  part  of  the  warm  weather 
to  install  the  concrete  piers,  which  applies  only  to  the  Don 
and  Rosedale  sections  of  the  viaduct.  The  material  from  the 
excavation  work  on  the  Don  section  is  being  utilized  to  fill 
in  the  Bloor  Street  section. 

The  plant  of  the  Heaps  Engineering  Company  at  Queens- 
borough,  B.C.,  is  being  prepared  for  the  manufacture  of 
shells.  It  is  expected  that  the  plant  will  turn  out  a  minimum 
of  a  hundred  shells  a  day,  the  daily  output  being  increased 
as  the  work  proceeds.  The  company  will  work  on  part  of 
the  order  awarded  recently  to  the  Vancouver  Engineering 
Works,  who  are  acting  as  the  distributing  agents  for  the  vari- 
ous manufacturers  concerned  in  the  deal.  The  Vancouver 
Engineering  Works  received  an  order  calling  for  a  mini- 
mum of  30,000  shells  within  six  months,  and  the  Heaps  plant 
will  handle  at  least  7,500  of  this  number. 

An  arrangement  has  been  made  between  the  Dominion 
Government,  the  Provincial  Government,  and  the  Pacific 
Great  Eastern  Railway  in  British  Columbia  to  resume  work 
immediately  on  that  line.  Plenty  of  money  is  on  hand  to 
continue  the  work  up  to  the  end  of  the  year.  It  is  expected 
that  bj'  that  time  233  miles  of  the  line  will  be  in  operation, 
as  compared  with  the  120  miles  now  completed  between 
Squamish  and  Lillooet.  The  contractor,  Mr.  P.  Welch,  will 
open  an  employment  office  in  Vancouver,  and  will  engage 
upwards  of  1,000  men  in  order  to  carry  on  the  work.  The 
Provincial  Government  will  appoint  a  man  to  attend  to  the 
office  and  to  see  that  none  but  British  subjects  are  employed. 

Work  has  been  begun  on  the  excavation  for  the  new 
Union  Station  of  the  Canadian  Pacific  Railway  and  the  Can- 
adian Northern  Railway  at  Yonge  and  Cottingham  Streets, 
which  is  to  be  constructed  at  an  estimated  cost  of  over  $1,- 
000,000.  The  station  is  to  be  placed  immediately  south  of 
the  C.  P.  R.  tracks,  east  of  Yonge  Street.  It  will  have  a 
frontage  of  approximately  135  feet,  and  will  be  about  75 
feet  deep,  with  a  spacious  entrance  driveway  to  the  south 
of  the  building.  A  large  baggage-room  will  be  placed  under 
the  elevated  tracks,  and  there  will  be  a  driveway  along  the 
east  side  of  Yonge  Street  under  the  tracks  for  delivery  of 
baggage.  The  main  body  of  the  station  will  contain  the 
waiting-room,  50  feet  by  75  feet,  and  about  32  feet  high, 
with  the  ticket,  telephone  and  telegraph  offices  to  the  west, 
and  the  men's  and  women's  rooms,  with  lavatories,  to  the 
east.  The  tracks  will  be  reached  through  a  concourse  and 
a  midway  under  the  tracks;  from  the  latter  five  flights  of 
stairs  will  lead  to  the  platforms. 

In  connection  with  the  Montreal  filtration  plant  now 
under  construction,  plans  have  been  drawn  up  for  an  elec- 
trical conduit  system.  The  current  will  be  supplied  from  the 
aqueduct,  which  has  been  enlarged  for  the  purpose  of  de- 
veloping power  for  the  water-works  pumping  plant,  lighting, 
and  other  purposes.  It  is  proposed  to  install  the  necessary 
equipment  at  the  station  at  Point  St.  Charles,  and  to  make 
the  requisite  connection  with  the  filtration  plant.  The  con- 
duit will  be  3,000  feet  long.  The  plans  include  branch  lines 
to  outside  lamp  posts  along  the  main  line  of  conduit.  Each 
joint  of  the  terra-cotta  ducts  is  to  be  provided  with  wrought 
iron  dowel  pins.  The  uniform  interior  cross  section  of  the 
vitrified  clay  ducts  is  to  be  Syi  ins.  square,  with  walls  not 
less  than  ^  in.  thick.  The  standard  length  of  the  duct  is 
to  be  18  inches.  The  fibre  ducts  are  to  have  an  internal 
diameter  of  3  inches,  with  walls  not  less  than  ^  in.  thick. 
The  ducts  ar'e  to  be  laid  in  a  3-in.  bed  of  concrete.  Man- 
holes are  to  be  made  at  stated  intervals.  The  contractor 
will  have  to  install  forty  cable  racks,  each  complete  with 
five  cable  brackets. 

A  conference  of  the  Mayor.'^,  Reeves  and  Councillors  of 
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the  varicnis  municipalities  interested  in  the  Toronto-Oshawa 
road  was  held  in  Whitby  last  week.  It  was  decided  to  fol- 
low the  Kingston  Road  route,  and  the  Government  Engi- 
neer's report  on  the  cost  of  the  work  was  received  and  ap- 
proved. The  estimates  were  as  follows:  Reducing  grades, 
$33,91.5.20;  open  ditches,  $21,362.40;  tile  drainage,  $11,290.60; 
culvert  pipe,  $7,230.85;  catch  basins,  $1,254;  concrete  wing 
walls  for  culverts,  $496;  bridges  and  culverts,  $52,356.52.  The 
total  cost  of  this  part  of  the  work  is  $127,905,  and  the  whole 
scheme  will  entail  an  expenditure  of  $237,000,  which  will  be 
divided  among  the  following:  York  County  Commission, 
Ontario  County,  Toronto,  Pickering  Township,  Whitby 
West,  Whilljy  East,  Whitby  Town,  and  Oshawa  Town.  A 
provincial  subsidy  of  $57,840  is  also  provided  for.  The  Hon. 
Finlay  Macdiarmid  outlined  the  policy  of  the  Government 
in  connection  with  the  building  of  good  roads.  It  was  the 
intention  of  the  Government  to  classify  roads  under  the 
headings  of  county  or  market  roads,  main  roads,  and  sub- 
urban roads,  the  latter  term  covering  roads  leading  directly 
out  of  the  cities  through  the  congested  districts.  They 
would  agree  to  pay  forty  per  cent,  of  the  cost  of  building 
these  roads,  and  twenty  per  cent,  of  the  cost  of  maintaining 
them.  Mr.  W.  A.  McLean  suggested  several  dififerent  kinds 
of  roads  that  would  be  suitable  for  the  Toronto  to  Oshawa 
highway,  but  in  view  of  the  probable  traffic  demands  he 
recommended  a  macadamized  road  to  the  Scarboro  bound- 
ary, and  an  improved  gravel  road  from  that  point  to  Oshawa. 
This  recommendation  was  adopted  by  the  meeting,  and  a 
committee  was  appointed  to  interview  the  various  municipal 
bodies,  and  to  prepare  and  circulate  a  petition  among  the 
rate-payers. 


New  Electric  Clock  at  Birmingham,  (Eng.) 
Post  Office 

The  first  electric  turret  clock  to  be  purchased  by  the 
English  postal  authorities  was  erected  recently  at  Birming- 
ham General  Post  Office.  The  type  of  clock  selected  by  the 
Post  Office  engineers  is  that  known  as  the  "Waiting  Train," 
which  is  a  specialty  of  Messrs.  Gent  and  Company,  Limited, 
of  Leicester  and  London  (Eng.). 

The  new  clock  is  fixed  on  the  bridge  which  connects  the 
new  portions  of  the  General  Post  Office  buildings  to  the  old. 
It  is  bolted  on  to  the  face  of  the  bridge,  the  dial  being 
five  feet  in  diameter.  Instead  of  the  ordinary  Roman  char- 
acters, the  clock  is  provided  with  twelve  distinguishing 
marks  as  advocated  by  the  late  Lord  Grimthorpe.  It  is  ar- 
ranged for  internal  illumination,  which  is  provided  by  electric 
lamps  within  a  reflector  which  is  disposed  behind  the  dial 
and  is  the  full  diameter  of  it. 

The  small  amount  of  current  required  for  operating  the 
"Waiting  Train"  movement  is  taken  from  the  accumulator 
in  the  building,  which  has  been  installed  for  general  pur- 
poses. The  mechanism  is  under  the  constant  control  of  a 
master  clock,  the  control  being  efifected  by  half-minute  im- 
pulses in  such  a  simple  way  that  contacts  or  additional 
batteries  are  dispensed  with. 

A  clear  reading  of  the  dial  can  be  obtained  under  all 
conditions:  the  absence  of  a  covering  glass  eliminates  sun 
glare  and  reflection,  which  otherwise  might  cause  difficulty 
in  reading  the  time  at  some  parts  of  the  day.  The  great 
power  held  in  reserve  by  the  "Waiting  Train"  movement 
renders  a  covering  glass  unnecessary.  The  power  produced 
by  the  mechanism  is  in  direct  proportion  to  the  load  put 
upon  it,  so  that  the  hands  cannot  be  stopped  by  snow  or  the 
most  severe  gales.  The  largest  electric  clock  in  the  world 
— that  on  the  Royal  Liver  Building  at  Liverpool — has  had  to 
face  many  gales  of  sleet  and  snow  in  its  lifetime,  being  ex- 
posed to  the  powerful  weather  influences  that  sweep  up  the 
estuary  of  the   Mersey.     Thanks   to   the   efficiency  of  the 


"Waiting  Train"  movement  by  which  it  is  driven,  it  has  kept 
time  with  unfailing  accuracy  since  it  was  started  on  Corona- 
tion Day,  1911;  the  heaviest  gales  have  had  no  efifect  upon 
its  time-keeping  qualities,  despite  the  extraordinary  length 
and  weight  of  the  hands. 


Wc  have  received  an  interesting  booklet  dealing  with 
the  comparative  weights  of  concrete  and  reinforcing  metal 
required  in  different  types  of  building  construction.  Besides 
dealing  with  the  properties  of  plain  concrete  and  giving  a 
number  of  tables  relating  to  the  bending  moments  of  con- 
crete floors,  the  book  contains  some  interesting  graphical 
charts  which  facilitate  the  selection  of  the  proper  slab  depth 
and  steel  reinforcement  for  various  spans  and  loadings  of 
reinforced  concrete  floors.  These  tables  show  the  com- 
parative wire  sizes  and  mesh  or  weave  of  reinforcement  re- 
quired. Concrete  pipe  reinforcement  is  also  dealt  with, 
following  the  tables.  The  book  is  issued  by  the  Canada 
Wire  and  Iron  (ioods  Company,  Hamilton. 


Bulletin  No.  221  of  the  Link  Belt  Company,  Chicago,  is 
descriptive  of  the  firm's  patent  Circular  Storage  System  for 
large  bodies  of  material  such  as  coal,  gravel  and  stone.  This 
system  has  earned  the  reputation  of  being  the  most  econ- 
omical method  of  reclaiming  large  bodies  of  loose  materials. 
It  consists  of  a  long-radium  locomotive  crane,  equipped  with 
and  operating  a  self-filling  grab  bucket,  travelling  on  curved 
tracks  around  a  central  point  from  where  the  bucket  receives 
its  coal.  Its  advantages  are  enumerated  as  follows:  low  in- 
vestment, low  operating  cost,  low  insurance  charge,  flexi- 
tiility.  and  dependability. 


Trade  Inquiries 

The  Weekly  Report  of  the  Department  of  Trade  and 
Commerce  contains  the  following  inquiries  relating  to  Can- 
adian trade.  The  names  and  addresses  of  the  firms  making 
these  inquiries  can  be  obtained  by  those  specially  interested 
in  the  respective  commodities  upon  application  to  the  In- 
quiries Branch,  Department  of  Trade  and  Commerce,  Ottawa: 

668.  Steel. — A  South  Staffordshire  firm  inquires  for  manu- 
facturers of  steel  sections,  sheets,  plates  and  mild  steel  wire 
suitable  for  electrically  welding.  Specifications  on  file  at  the 
Department  of  Trade  and  Commerce,  Ottawa  (A-549). 

674.  Earthenware  sewer  pipes. — A  Newfoundland  manu- 
facturers' agent  is  open  to  receive  quotations  from  Canadian 
manufacturers  of  sewer  pipes. 

716.  Wrought  iron  and  steel  tubes  and  fittings. — A  Mid- 
dlesbrough correspondent  has  a  demand  for  wrought  iron 
and  steel  tubes  and  fittings,  and  would  like  to  get  into  touch 
with  Canadian  manufacturers  able  to  supply. 

717.  Steel  sheets. — A  Birmingham  firm  dealing  in  military 
equipment  is  interested  in  the  supply  of  steel  sheets,  nick- 
eled, coppered  and  brassed,  and  would  like  to  get  into  touch 
with  Canadian  manufacturers. 

718.  Steel  boiler  tubes. — A  London  engineer  asks  for 
names  of  Canadian  manufacturers  of  locomotive  steel  boiler 
tubes,  solid  drawn  or  lap-welded. 

719.  Railway  wheels  and  axles. — A  London  firm  of  engi- 
neers is  in  the  market  for  railway  wheels  and  axles,  and 
would  like  to  get  into  touch  with  Canadian  manufacturers. 

720.  Sheet  zinc. — .\  London  firm  of  zinc  and  copper  roof- 
ing contractors  desires  to  get  into  touch  with  Canadian  manu- 
facturers of  sheet  zinc. 

721.  Cement. — .\  Newfoundland  merchant  asks  to  be  put 
in  touch  with  cement  manufacturers  in  New  Brunswick  or 
Nova  Scotia,  the  latter  preferred  owing  to  proximity. 
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News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Beauceville,  Que. 

A  report  has  been  submitted  to  the 
Town  Council  by  J.  Mignault,  Engineer. 
Sherbrooke,  Que.,  estimating  the  cost  of 
the  installation  of  waterworks,  drainage, 
and  lighting  systems  at  $84,000.  Clerk, 
F.  Fortin. 

Bertie  Township,  Ont. 

Tfiulers  will  be  received  until  June 
11th  bv  M.  S.  i'ound.  Ridgewaj',  Clerk  to 
Township  Council,  for  the  construction 
of  about  400  ft.  of  covered  concrete  drain, 
and  about  4,750  ft.  of  open  drain.  Plans 
and  specifications  at  office  of  Clerk. 

Chatham,  Ont. 

The  Cit\'  Engineer  will  .construct  about 
16,000  square  feet  of  concrete  sidewalk 
by  day  labor. 

Guelph,  Ont. 

Work  is  about  to  start  on  the  laying 
of  macadam  paving  on  various  streets. 
Work  to  be  done  by  day  labor  under  su- 
pervision of  City  Engineer  E.  J.  Holland, 
at  a  cost  of  75c.  per  square  yard.  Ap- 
pro.ximate  total  cost,  $6,000. 

London,  Ont. 

It  is  proposed  to  construct  a  sewerage 
system  at  Lorne  Heights,  at  an  estimat- 
ed cost  of  $72,000.    City  Clerk,  S.  Baker. 

Montreal,  Que. 

Tenders  will  be  received  until  June 
12th  by  L.  N.  Senecal,  Secretary  to 
Board  of  Commissioners,  for  the  follow- 
ing work  in  connection  with  the  filtra- 
tion plant: — (1)  construction  of  an  ex- 
terior electrical  system;  (2)  additional 
earthwork;  (3)  additional  concrete  work; 
(4)  additional  conduit  work.  Plans  and 
specifications  with  the  Board.  Approxi- 
mate cost,  $15!l.500. 

Toronto,  Ont. 

.■\  report  prepared  \>y  the  Govern- 
ment Engineer  estimates  the  cost  of  the 
improvement  of  Kingston  Road  from 
Toronto  to  Oshawa  at  $128,000.  Work 
to  include  grading  and  construction  of 
ditches,  tile  drains,  bridges  and  culverts. 

The  Board  of  Control  will  receive  ten- 
ders until  June  22nd  for  the  construction 
of  a  sewer  on  Weston  Road.  Commis- 
sioner ni  Works,  R.  C.  Harris,  City  Hall. 

Trenton,  Ont. 

Work  has  been  started  on  the  con- 
struction of  pipe  sewers  on  various 
Streets  by  day  labor.  Engineer,  C.  1. 
Halday.    Estimated  cost,  $10,000. 

Tuckersmith  Township,  Ont. 

Tenders  for  the  construction  of  Tyn- 
dall  Drain  will  be  received  until  June 
12th  by  Tf)wnship  Clerk  D.  F.  McGregor. 
Seafnrth.  Plans  and  specifications  with 
Clerk. 

Welland.  Ont. 

A  by-law  has  been  passed  authorizing 
the  construction  of  sewers  on  Sophia 


ami  l'\'ll  Streets.  City  Engineer,  D.  G. 
r.lack. 

CONTRACTS  AWARDED 

Beauceville,  Que. 

The  general  contract  for  the  construc- 
tion of  concrete  sidewalks  in  the  west 
part  of  the  town  has  been  let  to  Joseph 
Doyon.  at  55c.  per  foot. 

Belleville.  Ont. 

Tiie  Cil}'  Council  have  let  contracts  for 
the  construction  of  sewers  to  Manley  & 
Patterson,  $10,230,  to  Bumbaca  &  Wilde, 
$13,740.  and  to  W.  Donahue,  $5,155. 

New  Westminster,  B.C. 

A  contract  for  the  construction  of 
bitulithic  paving  on  Twelfth  and  Colum- 
bia Streets  has  been  let  by  the  City 
Council  to  Columbia  Bitulithic  Company, 
Cambie  Street,  Vancouver,  at  $13,668. 

St.  Lambert,  Que. 

The  Town  Council  have  awarded  the 
contract  for  the  construction  of  about 
5.600  lineal  feet  of  concrete  sidewalk  and 
curb  and  the  same  amount  of  quadruple 
vitrified  conduit  beneath  the  sidewalk  to 
Albini  Lacroix,  35  Stanley  Street. 

St.  Vital,  Man. 

The  Municipality  have  let  a  contract 
for  the  construction  of  about  25,000 
square  yards  of  pavement  to  Charles 
Stewart  &  Company,  Contractors,  St. 
\'ital.  at  $43,000. 

Railroads,  Bridges  and  Wharves 

Eburne.  B.C. 

Material  is  being  assembled  for  the 
construction  of  a  wharf  here  by  the  De- 
partment of  Public  Works,  Ottawa.  Es- 
timated cost,  $5,000. 

Fredericton,  N.B. 

The  erection  of  a  new  superstructure 
on  liridge  over  St.  John  River  is  being' 
considered  by  the  Intercolonial  Railway. 
General  Manager,  F.  P.  Gutelius,  Monc- 
ton.  X.B. 

Levis.  Que. 

The  Municipal  Engineer.  Camillc  Les- 
sard,  has  recommended  that  repairs  be 
made  to  Ferry's  Wharf  immediately. 
Approximate  cost,  $10,000. 

Nanaimo.  B.C. 

I  Mans  of  a  subwaj'  to  be  Iniilt  on  Co- 
nio.K  Road  have  been  approved  by  the 
Citv  Council.  Work  to  include  the  low- 
ering of  a  quantitj'  of  sewers  and  water- 
mains.  Estimated  cost,  $21,000.  Clerk, 
.S.  (iough. 

Quebec,  Que. 

The  Department  of  Public  Works,  Ot- 
tawa, contemplate  improving  the  St. 
Lawrence  dock  frontage  of  the  Trans- 
continental Railway,  at  an  estimated  cost 
of  $.500,000.  Secretary,  R.  C.  DQ.sroch- 
crs,  Ottawa. 


Toronto,  Ont. 

The  Board  of  Control  will  receive 
tenders  until  June  15th  for  (a)  con- 
crete, masonry,  substructure  and  con- 
crete floor  for  bridge  over  C.  P.  R. 
tracks,  and  (b)  supply  and  erection  of 
steel  superstructure.  Plans  at  Room  311, 
Works  Department,  City  Hall. 

CONTRACTS  AWARDED 

New  Westminster,  B.C. 

The  general  contract  for  the  construc- 
tion of  the  Fraser  River  jetty  has  been 
let  by  the  Department  of  Public  Works, 
Ottawa,  to  Marsh.  Hutton  Powers  Com- 
pany, Limited  Western  Trust  Block. 
Estimated  cost,  $400,000. 

St.  Zehyrin,  Que. 

The  contract  for  the  erection  of  a  steel 
and  concrete  bridge  over  St.  Zehyrin 
River  has  been  let  by -the  Municipality 
to  La  Cie  Construction  de  Nicolet,  Nico- 
let.  Que.    Approximate  cost,  $3,000. 

Public  Buildings,  Churches 
and  Schools 

Aneroid,  Sask. 

I'lans  have  been  drawn  by  Storey  & 
Van  Egmond,  McCallum  Hill  Building, 
Regina,  for  a  school  to"  be  erected  for 
Consolidated  School  District.  Estimated 
cost,  $11,000. 

The  Trustees  of  School  District  No. 
2704  have  been  empowered  to  borrow 
$13,000  for  the  erection  and  equipment  of 
a  school. 

Chicoutimi,  Que. 

W  ork  has  been  started  by  day  labor  on 
the  construction  of  a  public  hall  for  La 
Corporation  Episcopal  de  Chicoutimi. 
Architect,  A.  Lamontagne.  Estimated 
cost,  $8,000. 

Ethel,  Ont. 

^  The  congregation  of  the  Methodist 
Church  are  considering  the  erection  of 
sheds  at  an  estimated  cost  of  $3,500. 
Chairman  of  Committee,  George  W. 
Addy.    Concrete  block  construction. 

Graton,  Sask. 

The  Provincial  Go\ernment  have  au- 
thorized the  Trustees  of  School  District 
No.  13  to  borrow  $10,000  for  completing 
the  school.  Treasurer,  Frank  M.  Smith, 
St.  Mary's  School,  Regina. 

Gravelbourg,  Sask. 

The  Trustees  of  School  District  No. 
2244  have  been  authorized  to  borrow  $5.- 
200  for  the  purchase,  remodelling  and 
furnishing  of  a  school  building.  Treas- 
urer, A.  Gravel.  Gravelbourg. 

L'Ange  Gardien,  Que. 

The  erection  of  an  agricultural  school 
is  being  considered  by  the  Provincial 
Department  of  Public  W'orks.  Minister, 
J.  E.  Caron,  Quebec. 

London,  Ont. 

Tenders  will  be  received  until  noon, 
June  10th,  for  the  erection  of  a  school  on 
Princess  Aveny?  for  the  Board  of  Edu- 
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cation.  I'lans  and  sptci  locations  at 
offices  of  the  Arcliitects,  Mc  Bride  &  Gil- 
bert, 402^2  Richmond  Street,  and  of  the 
Associate  Architect,  A.  E.  Nutter,  Room 
15,  Dominion  Bank  Chambers. 

North  Weyburn,  Sask. 

The  I'roviiicial  (ioverniiu'nt  liaxe  em- 
powered the  Trustees  of  School  District 
No.  (>54  to  borrow  $:!,5()0  for  the  erection 
and  furnishing  of  a  school,  'treasurer, 
S.  W.  Gray,  Box  565,  Weyburn. 

Orillia,  Ont. 


Tenders  will  be  received  until  4  p.m., 
June  21st,  by  the  Department  of  i'ublic 
Works.  Ottawa,  for  the  supply  and  in- 
stallation of  interior  fittings  for  Postal 
Station  G.  Plans  and  specifications  with 
T.  A.  Hastings,  Clerk  of  Works,  Postal 
Station  F,  Toronto,  and  with  the  De- 
partment.    Secretary,   R.  ('.  Desrochers. 

CONTRACTS  AWARDED 

Berlin,  Ont. 

The  Seiiarate  School  IJoard  have  let 
the  general  contract  for  the  erection  of 


The'orillia  Collegiate  Institute  BoaiTtT— a"  addition  to  the  Strange  Street  School 
contemplate   the  installation   of  heating'    to  Casper 


and  ventilating  systems  in  the  Institute. 
Secretary,  T.  W.  Robbins. 

Outlook,  Sask. 

11.  ().  (ironlid,  c/o  C.  J.  ivollefbdn, 
I'ranklin  Avenue,  will  receive  bulk  ten- 
ders until  June  l!)th  for  the  erection  of 
a  college  for  the  Norwegian  I^utheran 
College  Association,  and  separate  ten- 
ders on  heating  and  plumbing.  Plans 
and  specifications  at  Y.  M.  C.  A.  build- 
ings at  Regina  and  Moose  Jaw,  and 
with  Mr.  Gronlid. 

Rapid  City,  Man. 

TeiidiTs  (111  I  lie  erection  of  a  school 
for  the  Tremaine  School  District  will  be 
received  until  June  12th.  Plans  and 
specifications  with  Secretary.  W.  K.  Mc- 
Kenzie,  Box  79,  Rapid  City. 

Renfrew,  Ont. 

The  Library  P>oard  are  applying  to  the 
Carnegie  Library  Trust  for  funds  for  the 
erection  of  a  library  building.  Approxi- 
mate cost,  .$15,000.  Secretary,  A.  W. 
Baird. 

Richmond,  Que. 

Tenders  nii  tlie  erection  of  a  tower 
for  the  Anglican  Church  will  be  received 
until  June  14th.  Architect,  H.  G.  James, 
Whiting  Block.  Sherbrooke,  Que. 

Sioux  Lookout,  Ont. 

Tenders  will  be  received  until  June 
12th  by  A.  Posnett,  Secretary  to  Scluxjl 
I'oard,  for  the  erection  of  a  four-roomed 
brick  veneered  school.  Plans  and  speci- 
fications at  offices  of  W.  Hood,  Archi- 
tect, 19  Ruttan  Building,  Port  Arthur, 
and  of  the  Secretary.  Estimated  cost, 
.$20,000. 

South  Antler,  Man. 

Tenders  for  the  erection  of  a  one- 
roomed  school  will  be  received  until  June 
12th  by  Mark  Wren,  Cameron.  Man., 
Secretary  to  School  District  No.  351. 
I^lans  and  specifications  at  office  of 
Secretary. 

Swift  Current,  Sask. 

L(|iiipiiient  will  be  required  shortly  for 
two  schools  being  built  for  the  City 
Council.  Architects,  Reilly,  Dawson, 
Hancock  &  Reilly,  512  Western  Cham- 
bers, Regina. 

Toronto,  Ont. 

The  Board  of  lulucation  will  receive 
tenders  until  June  11th  for  the  following 
work: — brick  play  sheds  at  Winchester 
Street  School;  drain  work  at  Annette 
Street  School;  cabinet  work  at  William- 
son Road  School;  sundry  school  repairs. 
Plans  at  office  of  Superintendent  of 
Superintendent  of  Buildings.  City  Hall. 

Tenders  on  the  erection  of  an  addition 
to  Rosedale  School  will  be  received  un- 
til June  11th  by  the  Board  of  Education. 
Plans  at  office  of  Sui>erinteii(lent  of 
Buildings. 


sti'iictlrtn. 


Braun.  Berlin.  Brick  con- 
.Api>roxiill,'ite  cost,  .$15,000. 


Brantford  Township,  Ont. 

Tile  general  contract  for  the  erection 
of  a  school  for  School  Section  No.  f>  has 
i)eeii  awarded  to  Ingleby,  Taylor  &  Com- 
pany, Limited,  116  Brant  Street,  Brant- 
for(l. 

Brome,  Que. 

The  general  contract  for  the  erection 
of  a  school  on  Mechanics  Avenue  for  the 
Roman  Catholic  School  Commissioners 
has  been  awarded  to  Bone  &  Chanon, 
Granby,  Que.    Brick  construction. 

L'Ange-Gardien,  Que. 

The  contract  for  the  erection  of  an 
annex  to  the  school  and  for  repairs  has 
been  let  to  Samuel  Lefebre,  Montmor- 
ency East,  Que.,  at  $6,000.  Brick  and 
frame  construction. 

Montreal,  Que. 

The  contract  for  ornamental  ironwork 
in  connection  with  the  orphanage  being 
erected  on  Decary  Boulevard  has  been 
let  to  Union  Architectural  Iron  Works. 
282  St.  Catherine  Street  W^ 

In  connection  with  the  school  being 
built  on  Madison  Avenue  for  the  School 
Commissioners  of  Coteau  St.  Pierre,  the 
contract  for  steel  work  has  been  let  to 
Structural  Steel  Company,  Limited,  10 
Cathcart  Street. 

Work  has  been  started  on  the  erection 
r)f  an  Anglican  Church  in  the  Ahuntsic 
Ward  by  Grovalet  &  Lefebvre,  Papineau 
Avenue.  Heating  and  plumbing  will  be 
sub-let. 

New  Glasgow,  N.S. 

In  connection  with  tiie  remodelling  of 
the  town  offices,  the  contract  for  carpen- 
try has  been  awarded  to  W.  M.  Eraser, 
Abercrombie  Street,  and  for  plumbing  to 
Joseph  Stewart,  George  Street. 

New  Waterford,  N.S. 

The  general  contract  for  the  erection 
of  a  three-room  addition  to  the  school  at 
Mount  Carmel  has  been  awarded  by  the 
School  Board  to  D.  J.  Mclsaac,  Glace 
Bay,  N.S.    Approximate  cost,  $4,000. 

Niagara  Falls,  Ont. 

The  contract  for  plastering  in  connec- 
tion with  the  addition  to  the  school  on 
Kitchener  Street  has  been  let  by  the 
.School  Board  to  R.  Smith  &  Sons.  Ri\er 
Road. 

Oil  Springs,  Ont. 

The  general  contract  for  the  erection 
of  a  church  for  the  Roman  Catholic  Con- 
gregation has  been  awarded  to  F. 
Thorpe,  c/o  the  Pastor,  Father  Campeau. 
White  brick  veneer  construction,  stone 
and  concrete  foundation,  shingle  roof- 
ing.   Estimated  cost,  $7,000. 

Ottawa,  Ont. 

In  connection  with  the  erection  of  St. 
I-ucas  Evangelist  Church,  McKay  Street, 


the  contract  for  electrical  work  has  been 
awarded  to  W.  R.  McCalkim,  Bank 
Street. 

Prelate,  Sask. 

The  Trustees  of  School  District  N'l 
:;.'{97  have  let  the  contract  for  the  coi, 
struction  of  a  frame  school  to  J.  Sinii, 
son,  cA)  C.  H.  Hoskyn,  Secretary  to  tip 
Trustees.    .Approximate  cost,  .$;i,000. 

Quebec,  Que. 

'i'he  Sisters  of  St.  Joseph  de  St.  Valier. 
70  St.  Foy  Road,  have  let  the  general 
contract  and  carpentry  contract  for  the 
erection  of  a  chapel  to  E.  Rochettc.  71 
l^es  Stigmates  Street.  Brick  constrm - 
tion,  concrete  foundation,  metal  roofinL: 
Approximate  cost,  $10,000. 

Ramsayville,  Ont. 

The  general  contract,  masonry,  car- 
pentry, plastering,  painting,  and  heating 
contracts  in  connection  with  the  erection 
of  a  church  for  the  Presbyterian  Con- 
greg;ation  have  been  let  to  Cuthbertson 
&  Clark,  Hawthorne  Avenue,  Ottawa, 
and  the  contract  for  leaded  glass  to  Co- 
lonial Art  Glass  Company.  840  Bank 
Street,  Ottawa. 

Yarmouth,  N.S. 

The  general  contract  for  the  erection 
of  a  hall  at  Prince  and  Albert  Streets  for 
the  Syrian  Protective  Association  has 
been  awarded  to  W.  E.  Simms.  Work 
has  been  started. 


Business  Buildings  and  Indus- 
trial Plants 

Colborne,  Ont. 

|.  Reive  contemplates  the  erection  of 
an  implement  building.  P'rame  and 
metal  construction. 

The  construction  of  a  curling  rink  i> 
being  considered  by  the  Colborne  Curl- 
ing Club.    Secretary,  W.  W.  McGlenmrn 

Fredericton,  N.B. 

The  erection  of  a  roundhouse  on  tlie 
U.  N.  B.  athletic  field  is  contemplated 
by  the  Intercolonial  Railway.  General 
Manager,  F.  P.  Gutelius.  Moncton.  N.B. 

Hill's  Green,  Ont. 

Hugh  Love,  Seaforth  P.O..  has  pre- 
pared plans  for  farm  buildings,  estimated 
to  cost  $3,000.    P'rame  construction. 

Hull,  Que. 

H.  Dupuis  &  Son  have  commenced  the 
construction  of  buildings  in  their  lumber 
yards,  recently  destroyed  by  fire.  Frame 
construction. 

Kingsville,  Ont. 

\\ Drk  has  been  started  on  the  erection 
of  a  business  block    by    B.  Jasperson. 
Division     Street.      Brick  construction. 
Estimated  cost.  $12,000. 
Leamington,  Ont. 

The  erection  of  a  garage  here  is  con- 
templated by  R.  J.  Forster,  White  brick 
construction. 

Medicine  Hat,  Alta. 

The  Lake  of  the  \\  oods  Mililng  Com- 
pany. Keewatin,  Ont.,  contemplate  tlu 
installation  of  a  sprinkler  system  in  their 
factory.  Local  Manager,  W.  W.  Mc- 
.\ecly. 

Moncton.  N.B. 

The  Acadia  Sugar  Refinery  Company 
are  considering  the  re-erection  of  their 
cooperage,  recently  damaged  by  tire. 
Work  by  day  labor. 
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Montreal,  Que. 

Work  lias  been  started  on  the  erection 
ol"  a  store  and  flats  on  St.  Denis  Street 
hy  F.  Lamy,  507  LaSalle  Road,  Verdun. 
Appro.ximate  cost,  .$5,000. 

J.  Slack,  4824  Western  .Vvenue,  lias 
commenced  the  erection  of  an  office  and 
residence  at  67  McCord  Street.  Brick 
construction.    Estimated  cost,  $7,000. 

Orangeville,  Ont. 

lolin  McKiiu  will  rel)uild  tiie  l)usiness 
Mock  recently  destroyed  liy  lire,  with  a 
loss  of  .$15,000. 

Ottawa.  Ont. 

l  lu-  erection  of  a  warehouse  on  Rideau 
Street  is  being  considered  l)y  O.  Pete- 
porsky,  30  Stewart  Street.  Brick  con- 
struction, concrete  foundation,  felt  and 
pravel  roolinj^-.  .\iiprnxiniate  cost,  .$5,- 
001). 

Prince  Rupert,  B.C. 

Work  is  al)out  to  start  on  the  erection 
of  a  moving  picture  theatre  at  Third 
Avenue  and  l'"iftli  Street  for  Frank  Hart. 
Appro.ximate  cost.  .$10,000. 

Rock  Island,  Que. 

.\11  work  ill  connection  with  the  erec- 
tion of  a  Inisiness  block  for  S.  J.  Fre- 
gcau  will  be  done  by  the  general  con- 
tractor, F.  X.  Lefebvre,  Art  Building, 
Sherbrooke.    Apprcximate  cost,  $18,000. 

Sherbrooke,  Que. 

The  L'aiiadian  Bo.x  Mills  are  negotiat- 
ing with  the  TowMi  Council  with  regard 
to  the  erection  of  a  box  mill,  estimated  to 
cost  $15,000.    Town  Clerk,  E.  C.  Gatien. 

St.  Boniface,  Man. 

Kaisig  &  Company  are  contemplating 
the  erection  of  an  abattoir,  at  an  esti- 
mated cost  of  $5,000.  Frame  construc- 
tion, metal  siding,  corrugated  iron  roof- 
ing. 

St.  John,  N.B. 

C.  H.  I'eters  &  Sons,  Limited,  Peters 
Wharf,  are  about  to  rebuild  their  ware- 
house, recently  destroyed  hy  lire.  \\'ork 
by  day  labor. 

Tavistock,  Ont. 

WDrk  is  progressing  on  the  erection 
of  stores  and  a  garage  for  A.  Wettleau- 
fcr. 

Toronto,  Ont. 

Work  has  been  started  on  the  erection 
of  a  garage  by  J.  C).  Lodge,  312  Ossing- 
ton  .\ venue.  Brick  construction,  felt  and 
gravel  rooting.    Estimated  cost.  $3,000. 

W.  J.  S.  Tremaine,  171  Keele  Street,  is 
receiving  prices  on  heating  and  plumbing 
required  in  the  erection  of  seven  stores 
and  apartments  on  Ronccsvalles  . Vvenue. 

VN'ork  has  l)een  started  on  the  erection 
of  a  store  and  apartments  at  1  (355  Duf- 
ferin  Street  by  Tudhope-.Metter,  Limited. 
1109  C.  P.  R.  Building.  Brick  construc- 
tion, tar  and  gravel  rooting.  Estimated 
cost.  $6,000. 

McConvcy  &  Hughes,  18  Toronto 
Street,  have  commenced  the  erection  of 
three  stores  and  residences  at  DufFcrin 
and  McKay  Streets.  Brick  constructi<»n, 
fell  iind  gravel  rooting. 

Winnipeg,  Man. 

Plans  have  been  sidmiitted  to  the 
Board  of  Control  for  an  addition  to  the 
office  on  King  Street,  and  tenders  will 
be  called  when  plans  are  apprrived. 
Secretary,  M.  Peterson,  .\ppro.ximale 
cost.  $20,001). 

Yarmouth.  N.S. 

I  I  .  I'.lirgiitl  is  building  a  garage  at 
Main  and  Porter  Streets.  Reinforced 
concrete  construction. 


CONTRACTS  AWARDED 

Berlin,  Ont. 

In  connection  with  the  fruit  warehouse 
being  built  for  Longo  Bros.,  114  King 
Street  E.,  the  contract  for  masonry  and 
plastering  has  been  awarded  to  Wunder 
Bros.,  20  Peter  Street,  and  for  carpentry 
and  steel  work  to  H.  Dunker  &  Son,  40 
Slianlej'  Street.    Other  trades  not  let. 

Brantford,  Ont. 

Work  has  been  started  on  extensions 
to  a  machine  shop  for  the  Ker  &  Good- 
win Machine  Company,  Limited,  256  Col- 
borne  Street,  by  P.  H.  Secord  &  Sons, 
Limited,  133  Nelson  Street.  Sand  lime 
and  red  pressed  brick  construction,  con- 
crete foundation,  felt  and  gravel  roofing. 
Estimated  cost,  $4,000. 

Chatham.  Ont. 

The  general  contract  for  rebuilding 
the  brass  plant  of  the  Canadian  Wolver- 
ine Brass  Company,  St.  Clair  .Street,  has 
been  let  to  B.  Blonde.  14  Cornhill  Street. 
A  contract  for  a  turtiiei  addition  will  be 
let  later. 

Cottam,  Ont. 

F.  S.  Birch  &  Son,  have  commenced 
the  erection  of  frame  farm  buildings  for 
Amon  Noble. 

Essex,  Ont. 

E.  McHugh  has  let  the  contract  for 
the  erection  of  a  garage  to  David  Croft, 
and  work  has  been  commenced.  Con- 
crete block  construction,  felt  and  gravel 
roofing.    Estimated  cost,  $4,000. 

Guelph.  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  store  being  built 
on  Quebec  Street  for  Benson  Bros., 
Wyndham  Street: — carpentry,  G.  Scrog- 
gic,  Edwin  Street;  steel.  Standard  Steel 
Construction  Company,  White  Block, 
Welland;  roofing,  H.  Occomore  &  Com- 
pany, Upper  Wyndham  Street;  plastering. 
Peter  Martin;  heating.  Fred  Smith,  Que- 
bec Street;  plumbing.  Mahoney  Bros.. 
Quebec  Street;  electrical  work,  Steven- 
son &  Malcolm  Company,  Upper  Wynd- 
ham Street. 

Hamilton,  Ont. 

Takefman  &  Goldblatt,  73  Robert 
Street,  have  let  the  general  contract,  ma- 
sonry, carpentry,  and  steel  contracts  for 
the  erection  of  a  warehouse  to  M.  Levy. 
315  Park  Street  N.  Estimated  cost.  $5,- 
000. 

London,  Ont. 

The  Tnternational  Harvester  Com- 
pany. York  Street,  have  let  the  contract 
for  the  erection  of  a  frame  storage  build- 
ing to  R.  G.  Wilson.  5  St.  George  Street. 
Estimated  cost,  $4,500. 

The  general  contract  for  the  erection 
of  four  stores  on  Dundas  Street  for  P. 
B.  Fetterlev  and  M.  .'Vylesworth.  Huron 
and  Erie  .Streets,  has  been  awarded  to 
John  Moran.  037  Maitland  Street.  Small- 
er trades  will  be  sub-let.  .'\pproximatc 
cost.  $10,000. 

Montreal,  Que. 

Tn  connection  with  the  erection  of  a 
still  and  boiler  house  and  condenser 
house  for  the  Canadian  Tar  Products 
Company,  Limited,  the  contract  for  con- 
crete foundation  has  been  let  to  ^ij_JL 
Rvers  t'l-  Company.  Limited,  340  Univer- 
i?ily  Street.      ~  '  " 

Tn  connection  with  the  warehouse  and 
office  being  built  at  157  McCord  Street 
by  M.  J.  Stack,  4824  Western  .\venue.  the 
roofing  contract  has   been   awarded  t<i 


Standard  Roofing  Company,  18'J  McCord 
Street,  and  the  contract  for  plumbing  to 
T.  O'Connell,  183  Ottawa  Street.  All 
other  work  hy  day  labor. 

Ottawa,  Ont. 

The  general  contract  for  an  addition  to 
a  garage  at  McLaren  &  Cartier  Streets 
has  been  let  to  T.  C.  James,  140  Flora 
Street,  and  the  carpentry  contract  to  W. 
G.  Adamson,  126  Sparks  Street.  Brick 
construction.  Architects,  Horwood,  Tay- 
lor &  Horwood,  130  Sparks  Street. 

The  masonry  contract  in  connection 
with  the  erection  of  stores  on  Gladstone 
Street  for  Donald  Eraser,  82  O'Connor 
Street,  has  been  awarded  to  R.  J.  Wat- 
son, 180  Hawthorne  Street,  the  carpen- 
try contract  to  John  Tompson,  1093^ 
Wellington  Street,  and  the  plastering 
contract  to  L.  Lafontaine,  337  McKay 
Street. 

The  general  contract  for  the  erection 
/kti  an  addition  to  a  store  on  Elgin  Street 
for  S.  W.  Halliday,  20  Arlington  Street, 
has  been  awarded  to  A.  C.  Burton,  Mc- 
Leod  Street.  Brick  construction,  felt 
and  gravel  roofing.  Approximate  cost, 
$8,000. 

The  following  contracts  have  been  let 
in  connection  with  alterations  to  a  store 
on  Sparks  Street  for  Stewart,  Dewer  & 
Rosenhall,  Sparks  Street: — general  con- 
tract, Shuttleworth  &  Black,  21  Euclid 
Street;  steel  work.  Canadian  Agency  & 
Supply  Company.  Booth  Building;  paint- 
ing, W.  G.  Carson,  393  Laurier  Street  W. 
Electrical  work  by  day  labor,  under  su- 
pervision of  general  contractor. 

In  connection  with  the  theatre  being 
erected  on  Queen  Street  for  B.  Staple- 
ton,  Queen  Apartments,  the  contract  for 
tinsniithing  and  roofing  has  been  let  to 
McFarlane  &  Douglas,  350  Slater  Street, 
and  the  plastering  contract  to  L.  H.  Ka- 
lakov,  107  Friel  Street. 

Port  Hope,  Ont. 

In  connection  with  the  erection  of  a 
storehouse  on  Walton  Street  for  J.  Cur- 
tis &  Son,  the  brickwork  contract  has 
heen  let  to  Thomas  Garnett  &  Sons,  and 
the  carpentry  contract  to  W.  R.  Chislett, 
Cavan  Street. 

Preston,  Ont. 

The  masonry  contract  in  connection 
with  the  erection  of  stores  and  offices 
for  Wendel  &  Shantz,  King  Street  E., 
Berlin,  has  been  awarded  to  Wirsching 
Bros.,  Duke  Street,  the  carpentry  con- 
tract to  H.  Nipel,  Waterloo  Street,  and 
the  contract  for  the  supply  of  lumber  to 
W.  Kribs,  Guelph  Street. 

Quebec,  Que. 

Work  has  lieen  started  on  repairs  to  a 
store  for  B.  Leonard,  53  St.  John  Street. 
The  carpentry  contract  has  Ijeen  let  to 
L.  H.  Peters,  Limited,  10  St.  .'Vngele 
Street.    Estimated  cost,  $7,000. 

In  connection  with  the  store  lieing 
erected  for  the  I'atiuet  Company,  Limit- 
ed, St.  Joseph  Street,  the  roofing  con- 
tract has  been  let  to  E.  Falardeau.  143 
Dorchester  Street.  Heating,  plumbing 
and  electrical  work  to  be  done  by  day 
lal)or. 

Regina,  Sask. 
V  In  connection  with  the  erection  of 
Xiowling  alley  for  Xay  &  James,  1836 
Hamilton  Street,  the  general  contract 
has  been  awarded  to  T.  Barnard,  311 
Westnian  Chambers,  the  contract  for 
mill  work  to  Hastings  &  Willoughb}% 
1719  Cornwall  Street,  and  the  iieating 
and  plumbing  contract  to  Potts  &  Smith, 
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1841  Cornwall  Strccl.  Painting  con- 
tract not  let. 

Riviere  du  Loup,  Que. 

Jn  connection  with  tiie  store  being 
erected  for  A.  E.  Thivierge,  the  contract 
for  masonry  work  and  carpentry  has 
been  awarded  to  J.  Charest,  and  the 
painting  contract  to  A.  Desjardins. 
Roofing,  heating,  plumbing  and  electrical 
work  not  let.  Approximate  cost,  $10,- 
()()(>. 

St.  Anne  de  la  Perade,  Que. 

The  contract  for  the  erection  of  a  ilrug 
store  and  cottage  for  Dr.  Bouille  has 
been  awarded  to  Henry  Godin.  Approxi- 
mate cost,  $5,000. 

Stratford,  Ont. 

J.  P.  Chiswell,  .33  Downie  .Street,  has 
let  the  contract  for  the  erection  of  an 
addition  to  his  store  to  Everett  &  Mar- 
son. 

Sydney,  N.S. 

J.  f''.  Miles,  251  Charlotte  Street,  has 
awarded  the  contract  for  repairs  to  his 
store  to  S.  H.  Stevenson,  90  Charlotte 
Street.    Approximate  cost,  $15,000, 

Tara,  Ont. 

The  general  contract  for  the  erection 
of  a  business  block  for  A.  Wain  has  been 
awarded  to  W.  P.  Evans,  654  Eighth 
Street  E.,  Owen  Sound.  Approximate 
cost,  $5,000. 
Toronto,  Ont. 

In  connection  with  tlie  factory  being 
built  on  Carlaw  Avenue  for  VV.  Wrigley, 
Jr.,  Company,  Limited,  7  Scott  Street, 
the  contract  for  painting  has  been  let  to 
Cohen  &  Son,  33  Carlaw  Avenue.  Ap- 
proximate cost  of  building,  $300,000. 

Victoria,  B.C. 

The  general  contract  for  the  erection 
of  a  store  and  bank  building  at  Fort  and 
Government  Streets  has  been  let  by 
Mrs.  C.  G.  Meldram,  432  Simcoe  Street, 
to  Luney  Bros.,  508  Sayward  Building. 
Approximate  cost,  $8,000. 

Windsor,  N.S. 

The  general  contract  for  the  erection 
of  a  store  for  W.  E.  Regan  has  been  let 
to  James  H.  Brown.    Brick  construction. 

Winnipeg,  Man. 

Tlic  terra-cotta  for  the  store  and  office 
building  being  erected  on  Portage  Ave- 
nue for  D.  S.  Curry,  c/o  Oldtield,  Kirby 
&  Gardner,  334  Portage  Avenue,  is  being 
supplied  by  North  Western  Terra  Cotta 
Company,  c/o  W.  T.  Grose,  905  Electric 
Railway  Chambers. 

The  general  contract  for  the  erection 
of  warehouse  at  Chambers  and  Henry 
Streets  for  the  Cream  of  Wh^at  Com- 
pany, Minneapolis,  Minn.,  has  been 
awarded  to  T.  Sharpe,  Kennedy  and 
Qu'Appelle  Streets.  Arrangements  have 
been  made  for  all  smaller  trades.  Esti- 
mated cost,  $30,000. 


Residences 

Auburn,  N.S. 

Plans  for  a  bungalow  have  been  pre- 
pared by  C.  H.  McClare,  649  Massa- 
chusetts Avenue,  Cambridge,  Mass.,  for 
Wesley  Jacques.    Estimated  cost,  $3,500. 

Charlottetown,  P.E.I. 

A  residence  will  be  built  on  Brighton 
Street  for  W.  H.  Tidmarsh  by  day  labor. 
Frame  construction.  Estimated  cost, 
$6,000. 

Chedoke,  Ont. 

Charles    Blewey   is   building  a  frame 


residence,     estimated     (o     cost  $3,0(10 
P'ounrlations  are  in. 

Formosa.  Ont. 

George  .Seitz  will  rebuild  his  residence, 
which  was  recently  destroyed  by  fire. 
Estimated  cost,  $3,000.  yXrchitect  not 
chosen. 

Gait,  Ont. 

Tenders  will  be  received  until  June  4th 
by  J.  Evans,  Architect,  30  Water  Street 
N.,  for  the  erection  of  a  residence  for  J. 
R.  Blake,  Gilholm  Avenue.  Brick  con- 
struction.   Approximate  cf)st,  $6,000. 

Guelph,  Ont. 

Tenders  will  be  received  until  June  5th 
by  W.  A.  Mahoney,  .Vrchitect,  Telephone 
Building,  for  the  erection  of  a  residence 
for  Miss  M.  E.  Murdoch.  Brick  con- 
struction, stone  and  concrete  foundation, 
shingle  roofing.    Estimated  cost,  $4,500. 

Hamilton,  Ont. 

A  residence  is  being  built  on  .St.  Clair 
Avenue  by  Thomas  Hawkins,  60  Barns- 
dale  Avenue.  Smaller  trades  will  be  let 
shortly.    Approximate  cost,  $4,000. 

T.  R.  Huxtable,  208  Holton  Avenue 
S.,  will  start  work  shortly  on  the  erec- 
tion of  two  residences  on  St.  Clair  Ave., 
estimated  to  cost  $4,000  each.  Brick  con- 
struction, stone  foundation,  shingle  roof- 
ing. 

In  connection  with  a  residence  being 
erected  on  St.  Clair  Avenue  by  T.  R. 
Huxtable,  308  Holton  Avenue  S..  con- 
tracts will  be  let  shortly  for  plastering, 
painting,  heating  and  plumbing. 

Seymour  &  Walker,  Bank  of  Hamilton 
Building,  are  about  to  erect  two  resi- 
dences on  Beulah  Avenue,  at  a  cost  of 
about  $3,500  each.  Smaller  trades  will 
be  let.  Brick  construction,  stone  founda- 
tion, shingle  roofing. 

Plans  of  a  bungalow  to  be  erected  on 
Hillcrest  Avenue  for  H.  C.  Gemmell  are 
being  prepared  by  W.  B.  Brown.  Clyde 
Block.  .Stucco  and  brick  construction. 
Estimated  cost,  $3,500. 

Hamiota.  Man. 

Tenders  on  the  smaller  trades  requir- 
ed in  the  erection  of  a  farm  residence  are 
being  received  by  Arthur  Atkinson,  c/o 
R.  L.  Smith,  Architect.  301  Boyd  Build- 
ing, Winnipeg.     Estimated  cost,  $9,500. 

Honeydale,  N.B. 

G.  F.  Beach  will  rebuild  his  residence 
and  barns,  which  were  recently  destroyed 
by  fire.    Approximate  cost,  $4,200. 

McKillop  Township,  Ont. 

The  erection  of  a  residence  is  con- 
templated by  Henry  Dennis,  Seaforth 
P.  O.  Frame  and  white  brick  construc- 
tion.    Estimated  cost  $3,000. 

Middlemiss,  Ont. 

William  Carroll,  Pleasant  Valley,  Mid- 
dlemiss, contemplates  the  erection  of  a 
residence  estimated  to  cost  $3,000.  Frame 
and  white  brick  construction. 

Middleton,  N.  S. 

A.  J.  Morrison  contemplates  the  in- 
stallation of  a  steam  heating  system  in 
his  residence. 

Mount  Dennis,  Ont. 

Plans  have  been  prepared  for  a  resi- 
dence to  be  erected  on  Buttonwopd  St. 
by  Boskerville  Building  Company.  Brick 
construction,  concrete  foundation,  shingle 
roofing.    Estimated  cost,  $4,500. 


Mount  Hamilton,  Ont. 

Plans  are  being  drawn  for  three  resi- 
dences to  be  built  by  S.  Burkholder, 
East  22nd  Street.  Brick  construction. 
Approximate  cost,  $3,500  each. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  by  S.  Burkholder, 
East  22nd  Street.  Brick  construction, 
concrete  foundation,  shingle  roofing.  Es- 
timated cost,  $3,500. 
Oakville,  Ont. 

lenders  f<-)r  the  erection  of  a  brick 
veneer  residence  will  be  received  by 
Daniel  McDermott.  Estimated  cost 
$4,000. 

Work  is  about  to  start  by  day  labor 
on  the  erection  of  a  residence,  under  the 
supervision  of  W.  A.  Deane.  Brick  con- 
struction. 

Ottawa,  Ont. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Irving  Street  by  W.  C. 
Leech,  140  Spadina  Street.  Plastering, 
heating,  plumbing  and  electric  wiring 
will  be  let.    Approximate  cost,  $4,000. 

E.  W.  Foster,  80  Spadina  Street,  con- 
templates the  erection  of  a  residence  on 
Carruthers  Street.  Brick  veneer  con- 
struction, concrete  foundation,  shingle, 
felt  and  gravel  roofing.  Estimated  cost, 
$4,500. 

B.  A.  Grison,  Fentiman  Avenue,  is 
considering  the  erection  of  several  resi- 
dences, to  cost  about  $4,000  each.  Con- 
crete block  construction. 

The  erection  of  a  residence  on  Electric 
Street  is  contemplated  by  Phillippe  Dia- 
peant,  145  George  Street.  Brick  veneer 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  Approximate  cost, 
$3,000. 

T.  J.  Somerville,  29  Broadway  Avenue, 
contemplates  the  erection  of  a  residence 
on  Frank  Street,  estimated  to  cost 
$5,500.  Double  brick  veneer  construction, 
stone  foundation,  shingle  roofing. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Sherbrooke  Street  by 
G.  Cadeau,  393  Bank  Street.  Brick  ve- 
neer construction.  .'\ppro.ximate  cost. 
$3,800. 

Prices  are  being  received  by  .\.  E. 
Shaver,  45  Powell  Avenue,  on  the  plumb- 
ing, heating  and  electrical  work  required 
in  connection  with  the  residence  being 
erected  on  Findlay  Street.  Estimated 
cost,  $4,000. 

Work  has  been  started  by  W.  H.  Lee. 
Billings  Bridge,  on  the  erection  of  a 
residence  on  Fentiman  Street.  Brick  ve- 
neer and  stucco  construction,  stone  foun- 
dation, shingle  roofing.  Approximate 
cost,  $3,800. 

Quebec,  Que. 

F.  X.  Lachance,  109  Franklin  Street, 
has  commenced  the  erection  of  a  resi- 
dence. Brick  and  frame  construction, 
concrete  foundation,  metal  and  asbestos 
roofing.    Estimated  cost  $3,000. 

J.  Nadeau,  139  Notre  Dame  Des  Anges 
Street,  has  commenced  the  construction 
of  a  brick  and  frame  residence  on  Bour- 
lamarque  Street.    Estimated  cost.  $6,000. 

Tavistock,  Ont. 

William  Horman  contemplates  the 
erection  of  a  residence. 

Tenders  will  be  received  until  June 
15th  by  John  Zimmerman  for  the  re- 
modelling of  the  Methodist  manse. 
Plans  and  specifications  with  Mr.  Zim- 
merman. 
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Toronto,  Ont. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Wis'htman  Avenue  by 
Playtcr  &  Chapman,  17G  Danforth  Ave- 
nue. Tenders  have  been  received  for  all 
I  trades  required.  Approximate  cost, 
$5,000. 

S.  B.  Green,  G50  Annette  Street,  is 
erecting  four  residences  on  Conduit  St., 
estimated  to  cost  $12,000.  Smaller  trades 
will  be  let.  Brick  construction,  shingle 
roofing. 

A  brick  residence  is  being  erected  by 
F.  W.  Warren,  105  Wells  Hill  Avenue. 
Approximate  cost,  .$4,500. 

A  residence  is  being  erected  by  W.  J. 
Nixon,  33  Columbine  .\venue,  at  an  esti- 
mated cost  of  $4,000.  Brick  construc- 
tion, shingle  roofing. 

Work  will  be  started  shortly  on  the 
erection  of  a  residence  on  Columbine 
Avenue  by  Forde  &  McCurrah,  125 
Rainsford  Road.  Brick  construction, 
shingle  roofing.    Estimated  cost,  $4,000. 

Caplan  Bros.  &  Layevsky,  237  Augusta 
Avenue,  are  building  three  pairs  of  resi- 
dences on  Leonard  Avenue.  Brick  con- 
struction, shingle,  felt  and  gravel  roof- 
ing.   Approximate  cost,  $10,500. 

The  erection  of  three  residences  on 
Bellevue  Place  has  been  commenced  by 
Caplan  Bros.  &  Layevsky,  237  Augusta 
.Vvenue.  Brick  construction,  shingle, 
felt  and  gravel  roofing.  Approximate 
cost,  $4,500. 

Walkerton,  Ont. 

.\  residence  is  being  built  by  W. 
Miehlhausen,  Shaw's  Hill,  Walkerton. 
Red  brick  construction.  Estimated  cost, 
-:;.500. 

Westboro,  Ont. 

The  erection  of  two  brick  veneer  resi- 
dences on  Golden  Avenue  is  being  con- 
sidered by  R.  E.  Ralphs.  W^ork  by  day 
labor.    Estimated  cost,  $:!,000  each. 

CONTRACTS  AWARDED 

Ancaster,  Ont. 

Tile  masonry  contract  in  connection 
with  additions  and  alterations  to  the  res- 
idence of  John  McNevin  has  been  let  to 
J.  N.  Middleton.  Pressed  brick  con- 
struction, stone  foundation.  Approxi- 
mate cost,  $5,000. 

Annapolis  Royal,  N.S. 

The  general  contract  for  the  erection 
of  a  residence  has  been  let  by  Claude 
King  to  J.  J.  McMurty,  Margaritville. 
N.S.  The  report  published  in  our  issue 
of  .\pril  21st  is  in  error. 

Avonton,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  has  been  let  by  J.  Atche- 
son,  Sebringville  P.  O.,  to  Allison  & 
Moore.  Stratford.  Brick  and  frame  con- 
struction.   Estimated  cost,  $3,200. 

Belleville,  Ont. 

II.  S.  Parry  is  building  a  residence  on 
Ann  Street  for  H.  W.  .Ackerman,  55 
Queen  Street.  Brick  construction.  Es- 
timated cost,  $6,000. 

Chatham,  N.B. 

Material  for  the  frame  residence  be- 
ing i)uiit  for  Henry  Morris  is  being  sup- 
plied I)y  W.  &  R.  Walsh.  Wellington  St. 

Work  has  been  started  on  the  con- 
struction of  a  frame  residence  for  H.  H. 
Carveli.  Duke  Street,  by  W.  &  R.  Walsh. 
Wellington  Street.  Estimated  cost,  $5,- 
000. 


Guelph,  Ont. 

In  connection  with  the  residence  be- 
ing built  on  Sydenham  Street  for  H.  G. 
Cockburn,  the  masonry  contract  has 
been  let  to  Johnston  &  Williams,  Tiffany 
Street,  the  carpentry  contract  to  H.  W. 
Handbidge,  16  Suffolk  Street,  and  the 
painting  contract  to  Dennis  &  Bennett, 
23  Suffolk  Street. 

A  residence  is  being  built  on  College 
Heights  for  Miss  G.  Boyle  by  Shepherd 
&  Hicks,  Paisley  Street.  Stone  and 
brick  construction.  Approximate  cost, 
$3,000. 

W^ork  has  been  started  on  the  con- 
struction of  a  double  residence  for  Miss 
L.  Reinhardt  by  W.  E.  Taylor,  Eramosa 
Road.  Stone  and  brick  construction. 
Approximate  cost,  $3,600. 

Halifax,  N.S. 

R.  P.  Bell,  3  Prince  Street,  has  award- 
ed the  contract  for  the  erection  of  five 
residences  on  Bloomingdale  Avenue  to 
Nova  Scotia  Construction  Company,  159 
Upper  Water  Street.  Frame  construc- 
tion, concrete  foundation,  shingle  roof- 
ing.   Approximate  cost,  $5,000  each. 

Hamilton,  Ont. 

In  connection  with  the  erection  of  a 
residence  at  Wilson  and  Wentworth 
Streets,  for  G.  W.  Gordon,  361  Wilson 
Street,  the  masonry  contract  has  been 
awarded  to  T.  Launders,  65  Ontario 
Avenue,  the  carpentry  contract  to  E.  S. 
Woods,  18  Belleview  Avenue,  and  the 
painting  contract  to  R.  J.  Paul,  156  San- 
ford  Avenue  S.  Other  trades  not  let. 
Estimated  cost,  $5,500. 

The  heating  contract  in  connection 
with  the  residence  being  built  on  Maple 
Avenue  by  W.  E.  McKim,  17  Greena- 
way  Avenue,  has  been  awarded  to  P.  A. 
Moore,  939  King  Street  E.  Other  trades 
not  let. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Sherman  Avenue  for 
J.  W.  Roderick,  104  Spadina  Avenue. 
The  general  contract,  masonry,  carpen- 
try and  roofing  contracts  have  been  let 
to  Isbister  Bros.  Other  trades  not  let. 
.'Approximate  cost,  $3,500. 

The  general  contract  and  masonry  con- 
tract for  alterations  to  a  residence  for 
W.  M.  Currie,  Freeman  Place,  have  been 
awarded  to  D.  Tope,  187  Robinson  St., 
and  the  carpentry  and  roofing  contracts 
to  G.  Evans,  care  of  general  contractor. 
Other  trades  not  let.  Estimated  cost, 
$3,000. 

Ingersoll,  Ont. 

James  Maherj'  has  let  the  general  con- 
tract, carpentry  and  roofing  contracts  in 
connection  with  the  erection  of  a  resi- 
dence to  R.  Layton,  and  the  contract  for 
masonry  and  plastering  to  W.  McKay. 
Other  trades  not  let.  Estimated  cost, 
$:!,0()0, 

London,  Ont. 

Hyatt  Bros.,  388  Egerton  Street,  have 
commenced  the  erection  of  a  residence 
for  Charles  Stevens,  298  Grosvenor  St. 
Brick  veneer  construction,  concrete 
foundation,  shingle  roofing.  Approxi- 
mate cost,  $3,000. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Plamilton  Road  for 
Dr.  Copeland,  Arkona  P.  O.,  by  T.  H. 
Robinson,  Ealing  P.  O.  Brick  veneer 
construction,  shingle  roofing.  Estimated 
cost,  $3,000. 

A  residence  is  being  erected  at  811 
Talbot  Street  for  Mildred  McLean,  519 


Hyman  Street,  by  S.  Murray  &  M.  J. 
Morrison,  Dundas  Street  E.  Smaller 
trades  will  be  sub-let.  Brick  construc- 
tion, concrete  foundation,  shingle  roof- 
ing.   Approximate  cost,  $4,500. 

The  contract  for  the  erection  of  a  resi- 
dence for  Miss  Ingram,  202  Waterloo 
Street,  has  been  awarded  to  W.  Jeffery, 
419  Simcoe  Street.  Red  pressed  brick 
construction,  slate  roofing.  Estimated 
cost,  $5,000. 

Lorraine,  Ont. 

J.  L.  Crane  has  let  the  contract  for 
the  erecton  of  a  frame  summer  cottage 
to  Hanna  Bros.,  Fort  Erie,  Ont.  Ap- 
proximate cost,  $3,000. 

Maisonneuve,  Que. 

In  connection  with  the  residence  be- 
ing erected  by  H.  Bernier,  758  Adam 
Street,  the  contract  for  masonry  and 
brickwork  has  been  let  to  Desjardins  & 
Gelinas,  1G2  Jean  d'Arc  Avenue,  and  the 
contract  for  roofing  to  W.  Theriault,  283 
Wilham  David  Street.  Other  trades  not 
yet  let. 

Melville,  Sask. 

The  Spencer  Land  Company  have 
awarded  the  general  contract  for  the 
construction  of  a  residence  and  barn  to 
Charles  Hart.  Material  will  be  furnished 
by  owners. 

Montreal,  Que. 

In  connection  with  the  residence  being 
built  on  Vendome  Avenue  by  C.  Fyfe 
Belmore  Avenue,  the  contract  for  heat- 
ing and  plumbing  has  been  awarded  to 
J.  B.  Station,  5410  Sherbrooke  Street 
Westmount.  ' 

The  sub-contract  for  roofing  in  con- 
nection with  the  residence  being  erected 
on  Oxford  Avenue  for  W.  A.  McQues- 
tin.  46  St.  Alexander  Street,  has  been 
let  to  J.  Dunphy,  55  Barrie  Street,  the 
plumbing  contract  to  W.  Williams,  251 
Cote  St.  Luke  Road,  and  the  electrical 
contract  to  W.  Eversfield,  20  Marcil 
.A-venue. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  two  residences  on  Madison  Avenue 
for  F.  C.  Connolley,  774  St.  Dominique 
Street:— roofing,  J.  Dunphy,  55  Barrie 
Street;  plumbing,  W.  Williams,  251  Cote 
St.  Luke  Road;  electrical  work,  W. 
Eversfield,  205  Marcil  Avenue. 

Newmarket,  Ont. 

John  F.  Smith,  Yonge  Street,  has  let 
the  general  contract  for  the  erection  of 
a  brick  residence  to  I.  S.  Rose,  Niagara 
Street.    .Approximate  cost,  $3,000. 

Niagara  Falls,  Ont. 

In  connection  with  the  residence  be- 
ing built  on  Bamfield  Street  for  Henry 
Marshall,  Queen  Street,  the  contract  for 
heating  and  plumbing  has  been  let  to 
Charles  Fletcher,  Simcoe  Street. 

OakvUle,  Ont. 

In  connection  with  the  erection  of  a 
reside  nee  on  Dundas  Street  for  Tames 
Blakelock,  the  general  contract  has  been 
let  to  T.  Blakelock.  Church  Street,  the 
masonry  contract  to  W.  M.  Wass,  Dun- 
das Street,  the  heating  and  plumbing 
contract  to  J.  N.  McGregor,  Colborne 
Street,  and  the  electrical  contract  to 
B.  E.  Sprowl.  Carpentry  work  by  day 
labor. 

.\.  F.  Ford  has  commenced  the  erec- 
(Continued  on  page  53) 


Tenders  and  For  Sale  Department 


Tenders  for  Pavement 


Sealed  tenders,  addressed  to  A.  IT.  Millar, 
rity  Clerk,  will  be  received  up  to  5  o'clock  p.m., 
June  18,  for  the  construction  of  aiiproximately 
2,0110  M|.  yds.  of  concrete  pavettient  in  the  City 
of  Berlin.  Plans  and  specifications  may  he  seen 
at  the  office  of  the  City  Engineer.  The  lowest 
or  any   tender  will   not  necessarily  he  accepted. 

i  I ER  li  E  K  T  .T  O  IT  NSTO  N, 
2,*5-24  (  'ty  Kngineer. 


Mail  Contract 


Sealeil  tenders,  addressed  to  the  Postmaster 
General,  will  be  received  at  Ottawa  until  noon, 
on  Friday,  the  2nd  of  July.  1915,  for  the  con- 
veyance of  His  Majesty's  Mails,  on  a  proposed 
Contract  for  four  years,  si.x  times  per  week 
each  way,  Markham  (via  Box  Grove  and  Cedar 
Grove)  Rural  Mail  Route,  from  the  Postmaster 
General's  pleasure. 

Printed  notices  containing  further  information 
as  to  conditions  of  proposed  Contract  may  be 
seen  and  blank  forms  of  Tender  may  be  obtained 
at  the  Post  Offices  of  Markham.  Box  Grove, 
Cedar  Grove  and  at  the  office  of  the  Post  Office 
Inspector,  Toronto. 

A.  SUTHERLAND. 

Post  Office  Inspector. 
Post  Office  Inspector's  Office, 
Toronto,  May  19th,  1915. 
52   A.— 5M.-25-7-13  21-23 


Department  of  Railways  and  Canals,  Canada 

Hudson  Bay  Railway 
Terminals 

Port  Nelson,  Man. 

Sealed  tenders,  endorsed  "Tender  for  Hard- 
ware," will  be  received  by  the  undersigned,  up 
to  12  o'clock  noon  on  Thursday,  June  10th,  1916, 
for  the  furnishing  of  the  above,  to  be  delivered 
in  such  quantities  at  Halifax.  N.S.,  and  at  such 
times  as  may  be  directed. 

Dealers  may  tender  for  the  total  quantities 
required,  or  for  such  portions  thereof,  as  may 
suit  their  convenience. 

Specifications  of  requirements,  and  full  infor- 
mation can  be  obtained  from  the  Purchasing 
Agent  of  tlie  De]}artment  of  Railways  and  Canals, 
Ottawa,  on  ami  after  this  date. 

An  accepted  bank  rlieque  for  .?.500,  made  pay- 
able to  the  order  of  tlie  Mini-.ter  of  Railways  and 
Canals  must  aeii.in|.any  eaeli  lender,  which  sum 
will  be  forfeited  if  tlie  party  tendering  declines 
enteriiif  into  contract  for  supplying  any  of 
the  giM,.|s  awarded  to  him,  or  in  any  way  fails 
to  pro]jerly  fulfill  the  same. 

The  clieque  thus  sent  in  will  be  returned  to 
the  respective  contractors  whose  tenders  are  not 
accepted. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

By  order, 

.1.  VV.  PUGSLEY, 

Secretary. 

Department  of  Railways  and  Canals, 
Ottawa,  May  28th,  191.'). 

Newspapers  inserting  this  advertisement  witli- 
out  authority  from  the  Deiiartment  will  not  be 
paid  for  it.— SOSl.S.  2:; 


TENDERS 


The  Village  of  Brussels  in  the  County  of  Huron, 
Ontario,  are  asking  for  tenders  for  street  paving 
and  curbing  of  the  Main  Street.  Plans  and  speci- 
fications can  be  seen  at  office  of  John  Roger, 
Engineer,  Mitchel,  Ont.,  or  at  the  Clerk's  office. 
Tenders  received  up  to  June  15th,  191.'>. 

F.  S.  SCOTT, 
22-23  Village  Clerk. 


COUNTY  OF  HALDIMAND 


Good  Roads  Committee 


Tenders  will  be  received  for  the  construction 
of  at  least  ten  reinforced  concrete  highway 
bridges  varying  in  sjian  from  6  ft.  to  32  ft.,  on 
or  before  the  14th  of  June,  1915.  Plans  and  speci- 
fications may  be  seen  and  forms  of  tender  ob- 
tained at  the  office  of  the  County  Engineer, 
Dunnville,  Ontario,  any  day  after  the  1st  of 
June,  1915.     Tenders  to  be  addressed  to 

Mr.  BAIN,  Chairman, 
Good  Roads  Committee, 
20-23  R.  R.  No.  1,  South  Cayuga,  Ont. 


Tenders  Wanted 


Sealed  tenders  will  be  received  up  to  and  in- 
cluding Monday,  June  21st.  by  the  Secretary  of 
the  Board  of  I^diu  alinn.  I'.i  iyli  I  •  .n,  <iiit  ,,  in  whole 
or  in  part,  for  the  ■lilTrrent  tiades  required  in 
the  erection  and  completion  of  a  lJni(^n  School 
liuilding.  Plans  and  specifications  can  be  seen 
anil  all  particulars  obtained  from  the  Department 
of  Agriculture  Offices,  Brighton ;  also  at  the 
offices  of  the  Architects.  No  tender  necessarily 
accepted. 

E.  C.  BROWNE, 
Sec.-Treas.,  Board  of  Education, 

Brighton,  Ont. 

Kills  &  Ellis,  Architects, 

Manning  Chambers,  Toronto.  2.3-24 


Hydro  Electric  Power  Commission 
of  Ontario 


CITY  OF  STRATFORD 

(Ontario,  Canada) 


Waterworks 
Elevated  Water  Tower 


Notice  to  Contractors 


Specifications  for  a  500,000  Imperial  gallon 
elevated  water  tower  will  be  issued  on  Friday, 
June  4th,  and  sealed  tenders,  mailed  to  the  un- 
<lersigned,  and  marked  "Tender  for  Stratford 
Elevated  Water  Tower,"  will  be  accepted  until 
9  a.m.  on  Friday.  June  25.  1915.  Copies  of  the 
above  specifications,  and  form  of  tender,  can  be 
obtained  from  the  address  given  below. 

The  lowest  or  any  tender  will  not  necessarily 
be  accepted. 

F.  A.  GABY, 

Chief  Engineer, 

llydro-Electric  Power  Commission  of  Ontario. 

Continental  Life  Building, 

Toronto,  Ontario. 

Tills  advertisement  will  not  be  paid  for  if  in- 
serted without  authority  from  the  Commission. 

22-23 


School  Tenders 


Tenders  will  be  received  at  the  office  of  W. 
Grayson- Brown,  Architect,  204  Clyde  Block,  Ham- 
ilton, until  June  16,  1915,  for  alterations  anr) 
additions   to  the   High   School  at   WhitVjy,  Ont. 

Plans  and  specifications  may  be  seen  at  the 
offices  of  the  architect,  R.  N.  Bassett,  Whitby, 
Ont.,  and  the  Toronto  Builders'  Exchange.  23 


Tenders  for 
Concrete  Abutments 


.Sealed  tenders,  jilainly  marked  as  to  contents, 
will  be  received  by  Chas.  Wattie,  Esq.,  R.  M.  I), 
.^ntcn  .Mils,  '.jnt.,  up  to  0  o'clock  p.m.  of 
Monday,  June  21st,  1916,  for  the  construction  ol 
concrete  abutments,  for  a  steel  bridge  on  the 
Minesing  Road,  Lot  9,  Con.  VIII.,  Twp.  V'espra, 
in  the  County  of  Simcoe. 

Plans  and  specifications  may  be  seen  at  the 
residence  of  Mr.  Wattie  and  at  the  office  of  the 
undersigned,    'u    Adelaide   Street   East,  Toronto. 

The  lowest  or  any  tender  will  not  necessarily 
be  accepted. 

FRANK  BARBER. 

Consulting  Engineer. 
Toronto,  Tune  7.  191.'.  23 


Tenders  for 
Concrete  Abutments 


Sealed  tenders,  plainly  marked  as  to  content*, 
will  be  received  by  Levi  Taylor,  Esq.,  Victoria 
Harbor,  Ont.,  up  to  B  o'clock  p.m.  of  Monday, 
June  21st.  1915,  for  the  construction  of  concrete 
abutments  for  a  steel  bridge  on  the  townline  be- 
tween Matchedash  and  Tay  Townships.  Lot  3 
Tay,  over  Bear  Creek,  County  of  Simcoe. 

Plans  and  specifications  may  be  seen  at  the 
residence  of  Mr.  Taylor  and  at  the  office  of  the 
undersigned,   .57   Adelaide   Street   East,  Toronto. 

The  iow-est  or  any  tender  will  not  necessarily 
be  accepted. 

FRANK  BARBER. 

Consulting  Fngineer. 
Toronto.  June  7.  191.">  "J.". 


FOR  SALE 


A  Bargain,  Parsons  Trenching  Machine  almost 
new.  Digs  to  twenty  feet  deep  and  up  to  five 
feet  wide.     Box  196,  Contract  Record,  Toronto. 

21  •-':! 


FOR  SALE 


Second-hand  Corliss  engine,  200  h.p.,  complete 
in   every  detail.     Excellent   condition.     For  fur- 
ther  particulars   write.   Material  Department, 
The  Goodyear  Tire  &  Rubber  Co.  of  Canada,  Ltd., 

•J.'!  Bowmanville.  f1nt. 


Business  Opportunity 


Will  sell  Canadian  patent  rights  Baltzer  Sys- 
tem of  constructing  inexpensive  concrete  houses. 
Only  successful  system  of  kind.  Most  comfort- 
able, durable,  attractive.  5-room  houses  built. 
Simple  apparatus.  System  has  fully  demonstrat- 
ed its  worth  in  the  United  States.  .Approved  by 
Government.     Write  for  details  immediately. 

AUGUST  BALTZER. 

Severance  Building. 
21 -L'."!  Los  .Angele*.  Gal. 
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Residences 
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tion  of  a  rt'sidence  on  Douglas  Avenue, 
estimated  to  ci'^i  >;,•»()().  Stone,  hollow 
tile  and  presM_il  lirick  construction, 
shingle  roofing.    Owner,  E.  N.  Kniller. 

The  general  contract  for  the  erection 
of  a  residence  on  Reynolds  Street  for 
Philip  Chambers  has  been  awarded  to  C. 
H.  Marshall,  the  plastering-  contract  to 
C.  Beauchamp,  the  heating  and  plumb- 
ing contract  to  J.  N.  McGregor,  Col- 
borne  Street,  and  the  contract  for  elec- 
trical work  to  B.  E.  Sprowl.  Carpentry 
work  by  day  labor. 

The  general  contract  for  the  erection 
of  a  residence  on  Reynolds  Street  for  J. 
Freestone  has  been  let  to  W.  J.  Hawkes, 
the  heating  contract  to  J.  N.  McGregor, 
Colborne  Street.  Approximate  cost, 
$4,000. 

In  connection  with  the  erection  of  a 
residence  for  C.  M.  Buzzard,  the  con- 
tract for  masonrj'  has  been  let  to  Gal- 
ley Bros.,  Allan  Street,  the  plastering 
contract  to  C.  Beauchamp,  the  heating 
contract  to  H.  E.  Moore,  Colborne 
Street,  the  plumbing  contract  to  W. 
Whitaker,  Colborne  Street,  and  the  con- 
tract for  electrical  work  to  W.  Mc- 
n..nald. 

Ottawa,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  W.  F.  B.  Martin,  145 
Third  Avenue,  has  been  let  to  Jones  & 
Anderson,  care  of  Burgess  &  Millson, 
Architects,  ISSJ/^  Sparks  Street.  Ap- 
proximate cost,  $6,000.  Stone  founda- 
tion, brick  veneer  construction,  shingle 
roofing. 

The  heating  and  plumbing  contract  in 
connection  with  the  residence  being 
erected  on  Sunnyside  Street  for  A.  E. 
Toms,  125J4  Bank  Street,  has  been 
awarded  to  H.  A.  Knox,  346  Elgin  St. 

In  connection  with  the  residence  being 
built  on  Adelaide  Street  by  Frank  Lin- 
ton, 7  Centre  Street,  the  contract  for 
heating  and  plumbing  has  been  let  to 
J.  V.  Band  &  Company.  775  Bank  Street, 
and  for  electrical  work  to  P.  Ackroyd. 
416  Bank  Street. 

The  contract  for  electrical  work  in 
connection  with  additions  to  apartments 
on  Frank  Street  for  F.  Argue,  196  James 
Street,  has  been  let  to  C.  Presby,  1.SS 
ing  Street. 

A  residence  will  be  built  on  Fifth  Ave- 
nue by  W.  H.  Craig,  136  Bank  Street. 
Owner  will  sub-let  plastering,  painting, 
heating,  plumbing  and  electrical  work. 
Estimated  cost,  $5,000. 

The  contract  for  the  erection  of  a 
residence  on  Woodlawn  Street  for  E. 
G.  Brown.  Hope  Chambers,  has  been 
awarded  to  Cuthbertson  &  Clark,  14;! 
Hawthorne  Street.  Stucco  and  brick 
veneer  construction,  stone  foundation, 
shingle  roofing.  Xiiprciximate  cost, 
$5,500. 

Outrcmont,  Que. 

In  II inneclinti  with  the  residence  be- 
ing erected  at  Wiseman  and  Marsolais 
Streets  by  Pierre  Guidazio,  the  plaster- 
ing contract  has  been  let  to  E.  Gaudette. 
530  Alma  Street.  Montreal,  the  roofing, 
heating  and  plumbing  contract  to  J.  E. 
Blanrhard  &  Son.  216,S  St.  Lawrence 
Boulevard,  Montreal,  and  the  contract 
for  electrical  work  to  G.  Martel,  229 
Bernard  Strtet.  Montreal. 


The  following  contracts  have  been  let 
in  connection  with  the  two  stores  and 
residences  being  built  on  Lajoie  Ave- 
nue by  N.  Matineau,  1231  Lajoie  Ave- 
nue:— stone  work  and  masonry,  N.  Beau- 
champ, 1559  Bordeaux  Street,  Montreal; 
roofing,  heating  and  plumbing,  J.  E. 
Blanchard  &  Son,  3168  St.  Lawrence 
Boulevard,  Montreal;  electrical  work, 
J.  J.  V'alois,  444  Durocher  Street,  Mont- 
real. 

Peterboro,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  on  Hunter  Street  for 
J.  J.  DufTus,  195  Simcoe  Street.  The 
general  contract,  carpentry,  roofing  and 
heating  contracts  have  been  let  to  John 
Douglas  and  A.  Davidson,  and  the  plumb- 
ing and  electrical  contracts  to  F.  R.  J. 
MacPherson  Company,  Limited,  341 
George  Street.    Other  trades  not  let. 

Quebec,  Que. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Canardierre  Road  for 
L.  Tremblay,  308  St.  Joseph  Street.  The 
general  contract  and  carpentry  contract 
have  been  let  to  E.  Bouchard,  185  Crown 
St.  Brick  and  frame  construction,  felt 
and  gravel  roofing.  Approximate  cost, 
$4,000. 

The  general  contract  and  carpentry 
contract  for  the  erection  of  a  residence 
on  Moncton  Street  for  P.  Trudel,  43 
d'Aguillon  Street,  have  been  awarded  to 
P.  A.  Lamonde,  48  St.  Francois  Street. 
Brick  and  frame  construction,  concrete 
foundation,  metal  roofing.  Approxi- 
mate cost,  $6,000. 

Rivers,  Man. 

The  general  contract  for  the  erection 
of  a  residence  has  been  let  by  William 
Bailey  to  W.  J.  Higgin,  341  21st  Street, 
Brandon.    Estimated  cost,  $4,750. 

Senneville,  Que. 

The  plastering  contract  in  connection 
with  the  residence  being  erected  for  R. 
R.  Macauley  has  been  awarded  to  F.  A. 
Sims,  450  Madison  Avenue,  Montreal, 
and  the  electrical  contract  to  E.  A.  Greg- 
ory, 159a  Cadieux  Street,  Montreal. 

South  Woodslee,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  A.  Noble.  Concession 
11,  Woodslee,  Essex  P.  O.,  has  been  let 
to  F.  S.  Birch  &  Son,  Cottam,  Ont. 
Frame  construction.  Estimated  cost, 
$3,200. 

Toronto,  Ont. 

In  connection  with  the  duplex  resi- 
dence being  built  at  490  Summerhill 
Avenue  by  J.  A.  Moss,  78  Grenadier  Rd., 
the  plumbing  and  heating  contract  has 
been  awarded  to  F.  J.  Nixon,  270  Euclid 
Avenue.  Plastering,  painting  and  elec- 
trical wiring  not  yet  let. 

The  contract  for  electric  wiring  in 
connection  with  the  residence  being 
erected  at  483  Summerhill  Avenue  by  R. 
Doherty,  56  St.  Andrew's  Gardens,  has 
been  let  to  W.  G.  Pattilo,  40  Winchester 
Street,  the  heating  and  plumbing  con- 
tract to  H.  Griffin,  and  the  painting  con- 
tract to  J.  Bennett,  73  Robert  Street. 

The  following  contracts  h'ave  been 
let  in  connection  with  tin-  residence  be- 
ing built  on  Standisli  Axhiuiv  by  J.  H. 
Shier.  74  Westmount  .Avenue: — plaster- 
ing, H.  Brooks.  316  Salem  Avenue; 
painting,  G.  Powell.  228  Fairview  Ave- 
nue; wiring.  A.  Eikenaar.  5  Bradd  St.; 
ronfiug  .Tud  sheet  metal  work,  H.  Smith, 


506  Crawford  Street;  concrete  work. 
Griffin  Contracting  Company,  7  McRob- 
erts  Street.  Prices  on  hardwood  floor- 
ing and  hardware  are  being  received  by 
owner. 

In  connection  with  the  residence  be- 
ing built  at  78  Glencairn  Street  by  G. 
T.  Death,  244  Sheldrake  Avenue,  the 
contract  for  heating  has  been  awarded 
to  A.  Crossley,  89  Dearbourne  Avenue. 

The  general  contract  for  the  erection 
of  a  pair  of  residences  at  329-331  Soudan 
Avenue,  for  J.  W.  L.  Forster,  24  King 
Street  West,  has  been  let  to  Vickery  & 
Page,  439  Balliol  Street.  Smaller  trades 
will  be  sub-let.  Brick  construction, 
shingle,  felt  and  gravel  roofing.  Esti- 
mated cost,  $5,000. 

A  residence  is  being  erected  on  Pine 
Ave  nue  for  F.  J.  Cummings  by  Cox  & 
Cummings,  2118  Queen  Street  E.  Brick 
construction,  shingle  roofing.  Approxi- 
mate cost,  $5,000. 

The  general  contract  for  the  erection 
of  a  pair  of  residences  at  143-145  Broad- 
way Avenue,  has  been  let  by  E.  Grainger, 
1360  Yonge  Street,  to  E.  Martin,  18  Kee- 
watm  Avenue.  Smaller  trades  will  be 
sub-let.  Brick  construction,  shingle,  felt 
and  gravel  roofing.  Approximate  cost, 
$4,000. 

In  connection  with  the  residences  be- 
mg  built  on  Bellefair  Avenue  by  J. 
Thorn,  321  Woodbine  Avenue,  the  elec- 
trical contract  has  been  let  to  Dolson 
&  Palmer,  275  Waverley  Road,  and  the 
plastering  contract  to  T.  Wilay,  4  Elmer 
Avenue. 

_  Work  has  been  started  on  the  erec- 
tion of  a  residence  on  Glenholme  Street 
by  W.  R.  McGiffin  Company,  Limited, 
1504  King  Street  West.  Estimated  cost, 
$5,000.    Owner's  name  withheld. 

Wolfville,  N.S. 

The  contract  for  the  construction  of 
a  farm  residence  has  been  awarded  by 
J.  Oscar  Harris  to  Ernest  Eagles. 

Zurich,  Ont. 

In  connection  with  the  erection  of  a 
residence  for  Samuel  Dietz,  the  general 
contract  and  masonry  contract  have  been 
let  to  H.  Howland,  and  the  carpentry 
contract  to  F.  C.  Kalbfleisch.  Estimated 
cost,  $3,500. 

Weber  &  Meyers  are  building  a  resi- 
dence for  F.  Hess.  Port  Credit  pressed 
brick  construction.  Approximate  cost, 
$3,200. 

The  general  contract  for  the  erection 
of  a  residence  for  Louis  Kraft  has  been 
let  to  H.  Howard,  and  the  carpentry 
contract  to  F.  C.  Kalbfleisch.  Brick 
and  frame  construction.  Estimated  cost 
$3,500. 

Power  Plants,  Electricity  and 
Telephones 

Calgary,  Alta. 

The  construction  of  a  series  of  six 
dams  and  power  houses  is  being  con- 
sidered by  the  Alberta  Hydro-Electric 
Power  Company,  Limited,  Calgary. 
Consulting  Engineer,  A.  W.  Ellson 
Fawkcs.  518  Burns  Building.  Approxi- 
mate cost,  $2,000,000. 

Saskatchewan  Province. 

The  following  Rural  Telephone  Com- 
panies have  been  empowered  to  borrow 
money: — Starr's  Point.  $1,200;  Lone 
Corner,  $3,500;  Walpole.  $2,000;  Scan- 
dinavian. $4,000;  Loch  .\vr.  $5,800;  Idyl- 
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wylde,  $500;  Orange  View,  $4,200;  Good 
Hope,  $5,200;  Blucher,  $9,500. 

Toronto,  Ont. 

Tenders  will  he  received  until  June 
1 0th  hy  the  Chairman  of  the  Hydro- 
Electric  Commission,  226  Yonge  Street, 
for  the  supply  of  motor  generator  sets. 
Plans,  etc.,  at  office  of  Purchasing 
Agent,  15  Wilton  Avciinc. 

CONTRACTS  AWARDED 

Lockwood,  Sask. 

The  Lockwood  Rural  Telephone  Com- 
pany, Limited,  have  awarded  the  con- 
tract for  the  construction  of  their  tele- 
phone system  to  J.  W.  Shetler,  Sea- 
man's, Sask.  Equipment  for  57  miles  of 
telephone  line  and  for  operation  will 
he  purchased  by  contractor.  Approxi- 
mate cost,  $9,225. 


Fires 

Amqui,  Que. 

Fire  has  destroyed  two  hotels,  belong- 
ing to  M.  Guay  and  L.  Pouliot,  causing 
loss  of  about  $8,000  to  each.  Both  own- 
ers will  rebuild. 

Baie  St.  Paul,  Que. 

Fire  has  totally  destroyed  the  pres- 
bytery and  shed  of  St.  Joseph  Roman 
Catholic  Mission,  and  the  residence  of 
Hermenegilde  Dufour.  Loss  on  resi- 
dence, $3,000. 

Beamsville,  Ont. 

The  residence  of  A.  L.  Whitelaw  has 
been  destroyed  by  fire.  Loss  $4,000,  in- 
surance $lf,400. 

Beauport,  Que. 

Fire  has  destroyed  a  barn  belonging 
to  Joseph  Binet,  with  a  loss  of  $5,000. 

Digby,  N.S. 

The  residence  of  Edward  Winchester, 
Smith's  Cove,  has  been  destroyed  by 
fire.     Loss  $3,000,  partially  insured. 

Eastview,  Ont. 

Fire  has  destroyed  a  residence  on 
McArthur  Road,  belonging  to  Mrs.  J.  R. 
Cameron,  25  Clarey  Avenue,  Montreal. 
Loss  $12,000,  partially  covered  by  in- 
surance.   Owner  may  rebuild. 

Five  Islands,  N.S. 

The  residence  of  McGregor  Bcntley 
has  been  destroyed  by  fire. 

Hull,  Que. 

Fire  has  destroyed  the  store  of  J.  Phar- 
and,  85  Champlain  Avenue,  causing  a 
loss  of  $5,800,  fully  insured. 

Kirkland,  N.B. 

The  grist  mill  and  outbuildings  be- 
longing to  Leslie  Kennedy  have  been 
totally  destroyed  by  fire. 

Ottawa,  Ont. 

Fire  has  destroyed  a  store  belonging 
to  S.  Karam,  Ellen  and  Rochester  streets. 
Loss,  $;i,500. 


Miscellaneous 

Calgary,  Alta. 

E.  J.  Fream,  Secretary  to  Alberta 
Farmers'  Co-operative  Elevator  Com- 
pany, Limited,  will  receive  tenders  for 
the  supply  of  all  lumber  necessary  for 
the  erection  of  from  one  to  ten  elevat- 
ors. Specifications  at  office  of  the  Com- 
pany, Lougheed  Building. 


Hamilton,  Ont. 

Tenders  will  be  received  until  5  p.m., 
June  Kith,  by  the  Mayor,  for  the  supply 
of  one  ten-ton  travelling  crane,  with  ap- 
purtenances for  hand  operation,  block 
and  tackle  and  the  necessary  girders  and 
supports.  Specifications  at  office  of  City 
Engineer,  A.  F.  Macallum. 

Kingston,  Ont. 

A  by-law  to  provide  for  the  installa- 
tion of  an  incinerator  will  be  submitted 
to  the  ratepayers  on  June  21st.  Approxi- 
mate cost  $7,000. 

Levis,  Que. 

The  purchase  of  a  steam  roller  is  con- 
temi)lated  l)y  the  City  Council.  Clerk, 
L.  Lemieux. 

Selkirk,  Man. 

Tenders  will  be  received  until  noon, 
June  14th,  by  W.  H.  Montague,  Minis- 
ter of  Public  Works,  Winnipeg,  for  the 
construction  of  an  elevated  steel  water 
tank  and  steam  pump  at  the  Hospital 
for  the  Insane.  Specifications  at  the  De- 
partment, Winnipeg. 

Vancouver,  B.C. 

The  Shell  Oil  Company,  Fifth  and 
Carolina  .Streets,  will  call  for  tenders 
shortly  for  the  erection  of  a  distributing 
station. 

Yarmouth,  N.S. 

The  Town  Council  have  ordered  the 
purchase  of  500  feet  of  12-inch  iron 
water  pipe,  one  fire  alarm  whistle  blow- 
ing machine,  one  set  of  storage  bat- 
teries, and  one  fire  alarm  bell,  .38-inch  or 
greater.     Clerk,  Hiram  Gaudey. 

J.  F.  Ehrgott  is  receiving  prices  on 
a  motor  generator  for  a  garage. 

CONTRACTS  AWARDED 

Cape  Negro  Island,  N.S. 

The  contract  for  the  erection  of  a 
lighthouse  has  been  awarded  by  the  De- 
liartment  of  Marine  &  Fisheries,  Otta- 
wa, to  D.  C.  Mulhall,  Liverpool,  N.  S. 
Concrete  construction,  under  supervision 
of  George  Gordon. 

Toronto,  Ont. 

The  Board  of  Control  have  let  tlie 
contract  for  pile  driving  for  the  Don 
Roadway  incinerator  plant  to  J.  E.  Rus- 
sell, 307  Logan  .Avenue,  at  about  $7,000. 

Winnipeg,  Man. 

The  Board  of  Control  have  awarded 
a  contract  for  the  supply  of  cement 
to  Canada  Cement  Company,  910  Mc- 
Arthur Building,  at  $1.95  per  barrel  net, 
and  for  asphalt  to  Imperial  Oil  Com- 
pany, Alexander  and  Knox  Streets. 


Late  News  Items 

Cape  Rich,  Ont. 

Tenders  for  the  erection  of  a  school 
in  Section  No.  8,  St.  Vincent,  will  be  re- 
ceived until  noon,  June  15th,  by  Charles 
Robertson.  Plans  and  specifications  at 
Muxlow's  Drug  Store,  Meaford,  and  with 
Mr.  Robinson,  Lot  33,  Concession  9.  .St. 
Vincent. 

Chatham,  Ont. 

A  business  block  on  King  Street  has 
been  destroyed  by  fire,  with  heavy  loss. 
Occupants,  J.  McClary,  London.  Ont.. 
Classic  Theatre  and  store,  H.  Malcolm- 
son,  King  Street,  Chatham,  and  grocery 
store. 


East  Oxford  Township,  Ont. 

Tenders  will  l)e  received  until  June 
12th  bv  the  Township  Clerk,  F.  G.  Jack- 
son, Oxford  Centre,  for  the  construc- 
tion of  about  12,000  feet  of  tile  drain. 
3,330  feet  of  open  drain,  catch  basin,  out- 
let wall,  etc.  Engineer.  F.  J.  Ure,  Gra- 
ham .Street,  Woodstock. 
Goderich,  Ont. 

Tenders  f)n  painting  the  exterior  of 
.Alexandra  Marine  &  General  Hospital 
will  be  received  until  June  14th  by  Judge 
Holt,  Chairman  of  the  Board  of  Trustees. 

Kincardine  Township,  Ont. 

The  Township  C  lerk,  J.  Corbett,  Kin- 
cardine, will  receive  tenders  until  Juni- 
15th  for  the  construction  of  two  bridge- 
Plans  and  specifications  at  office  of  Clerk. 

New  Westminster,  B.C. 

The  Liverpool  Canning  Company  have 
let  the  contract  for  the  erection  of  a 
cannery  at  Herrings  Point  to  Eraser 
River  Pile  Driving  Company,  Front  St. 
Work  has  been  started.  .Approximate 
cost  $10,000. 

Thorold,  Ont. 

Tenders  on  the  construction  of  about 
1,200  feet  of  sanitary  sewers  will  be  re- 
ceived until  6  p.m.,  June  15th,  by  the 
Town  Clerk,  D.  J.  C.  Munro.  Plans  and 
specifications  at  office  of  Town  Engineer. 

Toronto,  Ont. 

Work  has  been  started  on  the  con- 
struction of  a  pair  of  residences  at  5-7 
Fulton  Street  by  A.  &  A.  Grant,  S37 
Logan  Avenue.  Smaller  trades  may  be 
sub-let.  Brick  construction,  slate  roof- 
ing. Approximate  cost  $7,000. 
Vancouver,  B.C. 

Fire  has  destroyed  the  business  block 
at  1150  Hastings  Street,  causing  heavy 
loss  to  the  following  firms: — Canadian 
General  Fire  Extinguisher  Company.  C. 
S.  Thompson  &  Company,  hardware  mer- 
chants, S.  M.  .Anthony  &  Son,  manufac- 
turers, Malcolm  &  Souter,  importers. 
United  Paper  Products  Company,  Libby, 
McNeil  &  Libby,  canned  goods  mer- 
chants, W.  Cline,  manufacturers'  agent. 
Galbraith  Van  &  Storage  Company  and 
Pacific  Coast  Importing  Company.  L(i>- 
on  building  $300,000. 

Virden,  Man. 

Tenders  will  be  received  until  June 
15th  by  \V.  Whiteford,  Secretary  to  the 
Municipality,  for  the  construction  of  four 
reinforced  concrete  bridges  and  three 
culverts.  Plans  and  specifications  at 
office  of  Highway  Commissioners,  Win- 
nipeg, and  of  the  .Secretary. 

Tenders  on  a  quantity  of  road  grad- 
ing will  be  received  until  June  15th  by 
W.  Whiteford,  Secretary  to  the  Munici- 
pality of  Wallace.  Plans  and  specifica- 
tions at  office  of  Highway  Commission- 
ers, Winnipeg,  and  of  the  Secretary.  Vir- 
den. 

Whitby,  Ont. 

Tenders  will  be  received  until  June 
15th  by  W.  Grayson  Brown,  Architect, 
Clyde  Block,  Hamilton,  for  the  erection 
of  alterations  and  additions  to  the  High 
School.  Plans  and  specifications  at  office 
of  the  Architect,  and  at  the  Builder-' 
Exchange,  154  Simcoe  Street.  Toronto. 

Winnipeg,  Man. 

Tenders  will  be  received  until  noon, 
June  13th.  by  the  Minister  of  Public 
Works,  Winnipeg,  for  the  supply  of  ap- 
proximately 34,000  feet  of  No.  1  B.  C. 
fir  for  Drainage  District  No.  19,  f.o.b. 
McCreary,  Man.  Plans  and  specifica- 
tions at  Department,  Winnipeg. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

nr^HIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  *'Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

INGLIS'  PRODUCTS  ARE  ''MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office  :  Room  509  Canadian  Express  Building 
Ottawa  Representative:— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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Denison  Interlocking  Hollow  Tile 
Assures  "Safety  First''  in  Building 


Eight  Inch  Wall 
Builds  like  a  Thermos  Bottle 


Safety  in  construction  because  of  its 
bonding  and  interlocking  features  which 
are  unequalled  by  any  other  tile. 

Safety  in  a  healthful  way  because 
no  moisture  can  seep  in.  There  are  no 
mortar  jomts  extending  through  the  wall. 

Safety  in  the  matter  of  heating  for 
the  dead  air  spaces  insulate  it  against 
heat  and  cold. 

Safety  in  fireproof  features. 


Canadian  builders  should  specify 
Denison  Interlocking  Hollow  Tile 
because  it's  well  made  in  Toronto, 
Canada. 

SUN  BRICK  CO.,  Limited 

The  One  Price  Company 
Traders  Bank  Building  TORONTO,  ONT. 

Montreal  Agent  :  HYDE  &  SONS,  LIMITED 

12  Bleury  St. 


Twelve  Inch  Wall 
Builds  like  a  Thermos  Bottle. 
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Least  But  Most 
Important 


The  asphalt  in  a  surface  mixture 
amounts  to  only  about  lo  per 
cent  of  the  whole. 

This  ID  per  cent  must  hold  to- 
gether the  90  per  cent  of  sand 
and  fine  aggregate  or  the  pave- 
ment will  go  to  pieces. 

Therefore  upon  the  life  of  the 
cementing  power  of  the  asphalt 
depends  the  life  of  the  pavement. 

By  far  the  larger  part  of  the  cost 
of  an  asphalt  pavement  is  repre- 
sented b}-  labor  and  materials 
other  than  asphalt. 

Then  wh)'  jeopardize  the  whole 
investment  by  taking  chances 
with  the  asphalt  in  order  to  save 
a  few  cents  per  square  yard  ? 

Or  to  admit  unknown  materials 
or  those  well  known  to  be  inferior 
to  the  standard,  Trinidad  Lake 
Asphalt  ? 

These  questions  are  commended 
to  tiie  notice  of  eng'ineeis  and 
officials  with  reputations  to  pre- 
serve and  to  taxpa)'ers  whose 
money  is  to  be  spent. 


The  Barber  Asphalt 
Paving  Co. 

Philadelphia,  Pa. 


Steel  Dump  Cars 

Any  Size  or  Design 

Workmanship  Guaranteed 
Prompt  Delivery  Prices  Moderate 


(Car  Dumps  Either  Side) 


Let  us  Quote  on  Your  Requirements. 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 


Goold^  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
.Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 
Windmills 

Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 

Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  Contractors 

Tlie  following  Books  are  (Jffered  subject  to  Pre- 
vious Sale: 

Applied  Perspective,  by  William  P.  \'.  Longfellow. 
Published  in  1901  by  Houghton  Mifflin  &  Com- 
pany. 98  pages,  illustrated.    Price  $1.00. 

British  &  Foreign  Building  Stones,  by  John  Watson. 
Published  in  1911  at  the  University  Press,  Cam- 
bridge, England.    483  pages.    Price  50  cents. 

Building  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $::.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
165  pages,  illustrated.    Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 
Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  I'rice 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 
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CENTRIFU 


ARE    USED  EVERYWHERE 


hy- 
and 
and 
and 


For  water  works  pumping  service,  boiler  feeding, 
(iraulic  presses  and  elevators,  circulating  hot  water 
brine,  circulating  condensing  water,  handling  pulp 
other  materials,  irrigation,  etc.,  including  all  heads 
capacities. 

Why?  Because  they  are  comparatively  inexpensive, 
occupy  little  space,  require  only  light  foundations,  need 
little  attention,  and  are  readily  adapted  to  steam  turbine, 
motor  or  belt  drives.  By  means  of  the  De  Laval  Reduc- 
ing Gear,  centrifugal  pumps  may  be  adapted  for  steam  tur- 
bine drive,  even  for  the  largest  capacities  and  for  the 
lowest  heads. 

One  of  their  great  advantages  is  accessibility.  The 
casing  is  split  horizontally  so  that  ordinary  unskilled 
laborers  can  take  the  pump  apart  and  put  it  together  again 
without  disconnecting  suction  or  discharge  piping.  Upon 
lifting  the  casing  cover,  all  interior  parts  can  be  inspected 
and,  after  loosening  the  bearing  caps,  removed. 

Write  for  Catalog  B-66. 

De  Laval  Steam  Turbine  Co. 

Turbine  Equipment  Co.,  Limited 
Canadian  Pacific  Buildins,  Toronto,  Can. 
The  E.  Laurie  Co. 
243  Bleury  Street,  Montreal,  Que. 


SARNIA  CORRUGATED  IRON 

I 


for  Roofing  and  Siding 

We  know  of  no  other  Corrugated  Iron  in  Canada  that  the 
manufadurers  can  give  as  ifrong  a  guarantee  as  to  its  l^'Sling 
qualities,  as  we  can  on  our  Sarnia  Corrugated  Iron.  All  our 
produds  are  made  from  the  Sarnia  New  Process  Galvanized 
Sheets,  which  possess  remarkable  durabilily  when  exposed  to 
the  weather,  and  will  resist  corrosion  and  the  adtionof  the  ele- 
ments to  a  much  greater  degree  than  ordinary  ^leel  or  iron  or 
those  producfls  based  on  alleged  "purity"  of  the  materials. 

Standard  sizes  carried  in  Stock  in  24,  32,  36,  48,  60, 
72,  84,  96  or  120"  long  x  33"  wide  in  18  x  20.  22,  24, 
26  and  28"  guage. 

We  also  manufacfture  Plain  Galvanized  Iron,  Metal  Sid- 
ings, House  Shingles,  Ventilators,  Sky  Lights,  Eave  Trough, 
Condudor  Pipe,  Volleys,  etc. 

We  have  specially  prepared  literature  on  any  of  the 
above  producfts,  which  we  will  gladly  send  you  on  request. 


SARNIA  METAL  PRODUCTS  Co.,  Limited 

SARNIA,  ONTARIO 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Work*,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  OfflceR  and  Branch  Warehouses: 
401  Lake  of  the  Woods  Building,  MONTREAL. 
160  Princess  Street.  WINNIPEG. 

Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St.,  VANCOUVER. 
Canada  West  Electric,  Ltd.,  REGINA  and  EDMONTON. 
Northwestern   Engineering  &   Construction   Company,  Limited, 
CALGARY. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office -M  4515— M  4516      Residence— P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

C.  W.  Essery,  Manager 


^  STONE  CRUSHER 


ACME" 


The  Machine  of 

QUALITY   and  MERIT. 


Goodwin,  Barsby  &  Co.,  Leicester,  Eng. 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly.  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


"AMERICAN" 

ENAMELED  BRICK 

used  for  prominent  and  representative  buildings  of  every 
character. 

Their  INDIVIDUALITY.  DISTINCTIVENESS 
and  BEAUTY  make  them  especially  adaptable  for  ex- 
terior use. 

Write  for  information. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,  New  York. 


Straight  or  Curved  Bars 


KAHN  nil 

The  scientific,  practical,  efficient  and  economical 
protection  for  edges  of  concrete  curbs,  columns, 
walls,    entrance   posts,  platforms. 

Write  for  Highway  pamphlet  describing  Curb 
Bar  and  also  Armour  Plates. 


Unit  of  Plate  and 
.\ncliorage.  Substan- 
tial Steel  Protection. 
Rigid,  Positive  An- 
chorage. No  Split- 
ting of  Concrete. 
Easy  to  handle  and 
install. 


TRUSSED  CONCRETE  STEEL  CO.  OF  CANADA,  LIMITED,  ^^'^r'"" 
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Read  how  MacLean 
Reports  help  these 
firms  secure  more  busi- 
ness in  less  time  at  a 
lower  cost. 

From  Oshawa 

"Mac  Lean  Reports 
arc  of  great  assistance, 
they  help  us  secure 
many  orders,  to  adver- 
tise and  to  locate  all 
the  construction  work 
that  is  going  on." — 
The  Pedlar  People  Ltd. 

From  Toronto 

"We  fully  appreciate 
your  constant  and  earn- 
est endeavor  to  improve 
your  service.  We  feel 
sure  that  you  must  be 
rewarded  fully  for  your 
efforts." — Master  Build- 
ers' Company. 

From  Montreal 

"Your  reports  are  a 
useful  medium  through 
which  we  get  in  touch 
with  firms  requiring 
o  u  r  appliances." — 
\  ogcl  Co.  of  Canada, 
Ltd.,  Sprinkler  Systems. 

From  Toronto 

"It  might  interest 
you  to  learn  that  wc 
are  obtaining  good  re- 
sults from  your  re- 
ports."—  Toronto  Pot- 
tery Co.,  Ltd. 

From  Sherbrooke 

"W  e  are  cmi)]iaticall>' 
in  favor  of  your  reports 
as  a  business  neces- 
s  i  t  y."  —  McKinnon, 
Holmes  &  Co.,  Ltd., 
Structural  Steel. 

From  Montreal 

"You  have  done  well 
with  your  reports,  and 
wc  find  them  of  dis- 
tinct value." — .\sbestos 
Mfg.  Co..  Ltd. 

From  Hamilton 

"\Ve  are  well  satis- 
tied.  There  have  been 
many  cases  where  our 
only  information  in  re- 
gard to  certain  work 
was  secured  through 
your  service.  \Ve  are 
indeed  gratified  to 
know  that  it  has  proven 
of  sucli  value  to  our 
Sales  Dept."— Standard 
Cnderground  Cable  Co. 
of  Canada,  I-imited. 

From  Montreal 

"You  have  succeeded 
in  giving  the  iiest  ser- 
vice yet,  and  I  sec  no 
reason  why  you  should 
not  merit  and  obtain 
a  n  almost  undivided 
patronage  along  thi-> 
line  in  Canada." — E.  C. 
White,  of  Tiffany  Stu- 
dios, New  York. 


MacLean  Reports 
Will  Help  You,  Too: 


If  you  will  note  the  names  of  the  firms  on  the  margin  of  this  page, 
you  will  find  them  representative  of  unusually  high  business 
efficiency  and  recognized  leaders  in  progressive  business  methods. 

Isn't  it  also  significant  that  they  are  well  known  as  money-making, 
dividend-paying  concerns  ? 

Now,  we  do  not  claim  that  they  are  progressive  because  they  use 
MacLean  Daily  Reports  for  securing  actual  life  prospects  for  their 
products  or  services,  but  we  can  fairly  claim  that  because  they  are 
progressive,  they  TRIED  MacLean  Daily  Reports,  and  because 
they  FOUND  them  an  efficient  and  profitable  help,  they  ADOPT- 
ED them  as  part  of  their  business  methods. 

In  addition  to  these  name  there  are  several  hundred  other  Nation- 
ally known  firms  who  are  using  MacLean  Daily  Reports. 

You  can  secure  a  complete  outline  of  our  service  and  sample  reports 
without  assuming  any  obligation  whatsoever.  Don't  you  think 
the  character  and  reputation  of  those  who  are  using  these  business 
helps  is  a  fair  guarantee  that  they  are  worth  a  trial  ? 

If  we  were  not  confident  that  we  could  serve  }  ou  to  advantage,  we 
would  not  make  this  offer. 

Our  new  folder,  revised  edition,  wilh  sample  reports  vaiII  y/^ 
be  mailed  free  on  request.     This  new  folder  was  prepared  ^ 
to  answer  the  hundreds  of  welcome  questions  asked  us  ^/ 
in  the  past  few  years  by  inquirers  about  our  system.  / 
It  describes  the  function  of  the  MacLean  Service      y/  Special 
thoroughly  and  authoritatively.    Use  the  coupon  Offer 
and  send  for  your  copy  today.  /    send  your  new 

y'^     folder  and  sample 
y       reports,  by  mail  free 

MacLean  Daily  Reports  /     Quote  rates  for  the  pro- 

\ \^\^^A  /      vinces  checked  (.\). 

^^^^^^^  /      B.C.     Aita       Sask.  Man. 

or  1  Ci.     T  i.  Ontario    Quebec  Maritime 

25  Charlotte  St.,  Toronto  / 

/  Name  

/ 

Branch  Offices  in  /  Address  

/ 

Montreal,  Winnipeg  / 

and  Vancouver  /      Attach  to  your  business  letterhead  and  mail  to 

/      MacLean  Daily  Reports,  Limited,  Toronto. 

/   


/ 
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T  WK    C  O  N  T  R  A  C  T    R  F  r:  O  R  D 
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A  Top  Notch  Curb  Box 

"V/'OU  can  rake  the  country  with  a  fine 
tooth  comb  and  not  find  its  ecjual. 
The  leading  cities  of  Canada  have  adop- 
ted this  box  because  it  has  been  demon- 
strated to  be  superior  to  anything  of  the 
kind  on  the  market.  More  satisfaction 
and  less  expense  than  any  box  ever  offered 
the  trade.  An  investicration  of  its  merits 
will  make  you  its  friend  and  user.  Will 
you  investigate. 


■2201)0 


2'20O-2 


MUELLER 

Lead  Flange  Curb  Cocks 

Every  user  of    Mueller    Lead    Flange    Curb    Cocks  is  assured  of  curb  connections 
that  will  give  him  no  trouble.     We  take  especial  pride  in  making  curb  cocks  that 
will  measure  up  to  the  most  exacting  require- 
ments.    Good    patterns    and    good    metal  are 
their  foundation,  and  expert  workmanship  and 
\^        our   200   pound    hydraulic    pressure   do  the 
\         rest.     Any  user  of   Mueller   Lead  Flange 
^\         Curb  Cocks  will  tell  you  how  good  they 


\ 


\ 


c.  R.    \  are. 
H. 

Mueller 
Mfg.  Co 

Ltd.  \ 
Sarnia,  Ont.  \ 

Send  me  your  gen-  ^ 
eral  catalog  and  quote 
me  prices  on  Curb  Cocks 
and  Service  Boxes. 


There  is  an  UNCONDITIONAL 
GUARANTEE  back  of  them. 


o;ioi 


\ 


Signed    \ 


City. 


Prov. 


Made  in  Sarniay  Canada 

H.  Mueller  Mfg.  Co.,  Limited 

Sarnia,  Ontario 

\  Makers  of  High  Grade  Water,  Plumbing  and  Gas  Brass  Goods 

\ 
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Save  50% 


on 


Stone  Sawing 


Anderson 

"Diamond  Reinforced" 

Saw  Tooth 


After  costly  experimenting,  we  have  pro- 
duced a  Saw  Tooth  which  enables  diamond 
saw  owners  to  reduce  their  cutting  (independ- 
ent of  labour)  by  50  per  cent. 

This  Tooth  is  the  "ANDERSON  REIN- 
FORCED DIAMOND  SAW  TOOTH." 

This  Tooth  contains,  instead  of  one  solid 
diamond,  a  number  of  small  pieces  making  up 
the  same  weight.  The  double  advantage  be- 
ing that  it  COSTS  LESS  and  LASTS 
LONGER. 

With  the  Reinforced  Diamond  Tooth  the 
diamond  is  inserted  in  a  broken  condition,  and 
perfectly  reinforced  with  steel.  As  the  tooth 
wears  down  only  small  pieces  can  go  to  waste, 
mere  dust,  and  it  is  impossible  for  them  to 
suffer  loss  through  entire  or  partial  breakage 
so  common  with  teeth  cutting  the  harder 
building  stones. 

When  the  first  layer  of  the  small  pieces 
have  done  their  work  and  are  worn  away,  the 
second  layer  comes  into  cutting  action,  and 
so  on,  until  the  teeth  are  worn  out. 

Write  us  for  prices. 


Geo,  Anderson  &  Co, 

of  Canada  Limited 

QUEBEC  BANK  BUILDING, 

MONTREAL 


Bend  It! 

Form  It! 

Seam  It! 

SHEETS 

Will  withstand  all  of  this  better  than  any 
other  sheet  metal  made  from  iron  ore. 

The  above  photograph  shows  a  piece  of 
No.  16  gauge  TONCAN  METAL  which 
was  subjected  to  the  severe  and  unusual 
strain  of  hydraulic  hammering  without 
breaking. 

Besides — 
Resists  Rust  and  Corrosion 


The  durability  of  Toncan  Metal  has  been  proven  by 
years  of  sarvice  under  conditions  that  would  rapidly 
destroy  ordinary  sheet  metal. 

There  is  no  purer,  no  more  durable  or  more  econom- 
ical sheet  metal  mad*  from  iron  ore  than  Toncan 


Metal. 


Get  Prices  From 


The  Pedlar  People,  Ltd. 

Oshawa,  Ont. 

CANADIAN  DISTRIBUTORS 

The  Stark  Rolling  Mill  Company 

Canton,  Ohio 

Sole  Manufacturers 


TITK    CON'I-K  ACr    R[',(  r  )R|) 
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STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging  Engine 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sandy  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,    Office  North  {  pjj'      Evening!,  North  210" 


The  contract  for  the  new  Half  Million  Dollar 
Civic  Library  at  Montreal  has 
been  awarded  in 

''Queenston  Blue"  Limestone 


Specify  and  get  the  best  Canadian  Stone. 


The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 

Siilps  Ao-<»nt<!-  Toronto,  Geo.  W.  Britn.II,  Buildert'Excbange. 
oaics  /^geiiis.  Monlreiil.  Arthurs.  Findl.y.  10  Phillip,  Pl.ce. 


"Galvaduct"  aad  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutacturere  under  Canadian  and  V.  S.  Latt.rt  Pat.nt 

Toronto       -  Canada 


Cawthra  Mulock,  President 


Gordon  F".  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 
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Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lX>t  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


y.t.i.w:f-.iyg,i..»v>.f,my.y.y»>f  .*:,t.»».y^ 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 

Frost -Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office       -      90  West  Street 
NEW  YORK  CITY 


Mm 


Do  your  pari — keep  your  money  "a!  home" 

Now  of  all  times  the  suggestion  of 
using  only  Canadian-made  building  ma- 
terials should  have  double  force.  Keep 
the  "Metallic"  catalogues  beside  you  and 
correspond  with  us — you'll  find  we  meet 
your  every  need  promptly  and  econom- 
ically with  goods  that  are  CANADIAN 
OR  BRITISH  MADE  THROUGH 
AND  THROUGH. 

The  "Metallic"  line  includes  "Eastlake"  Steel 
Shingles;  "Empire"  Corrugated  Iron;  Steel 
Siding,  Ceiling  and  Wall  Plates;  "Hayes"  Patent 
Lath;  Skylights;  Ventilators;  Galvanized  or 
Copper  Cornices ;  Fire-proof  Doors  and  Win- 
dows; Well  Curbing;  Culverts;  Conductor  pipe 
and  Eave-troughs. 

Metallic  Roofing  Co.,  Ltd. 

Manufacturers — Toronto  &  Winnipeg 


Warren 

Cast 
Iron 
Pipe 


Your  requirements  can  be  filled 
and  your  specifications  carried  out 
to  the  letter  whether  they  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  «         NEW  YORK 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  I.IME,  AND  HRICK 

Cement — delivered  in  5-bancI  lots,  $1.8G  per  bljl. ; 
with  bags,  $2.25;  car  lols,  $1.50  on  the  track, 
with  pkgs.  $1.90. 

Lime — grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  tlie 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff, 
.fl7  f<.l..  the  job;  No.  2,  $14;  common  red 
m.mI.  I,,i,k,  $11  to  $14;  grey,  $11  to  $12; 
wn.  iiii  liiirk  for  fonnilation  work,  $8.50  on 
ll).-    .  ,11   .   .l.livrM.l  "T.iiiestry"  brick. 

l.M.,1,  ^;rj  ir,  .s-jii,  nii|"..i.J.  .fL'ii  to  $:iO;  sand- 
lin.c-  Inick,  .'r;;.''.!!;  Kiiii.;  I'^Ih.imI  Siding;  $U.DO 
at  the  mill;  .Ml  ililiviicd  on  the  job.  Pav- 
ing brick,  ,\'.  I,  pci  M.  f.o.b.  West  To- 
ronto; No.  i;  .fl  l;  iiaviiig  blocks.  No.  1,  $24 
per  M.  ;  No.  2,  $1S.  Sun-Te.x  face  brick,  $16 
to  $20  |)er  M.  ;  Denison  interlocking  hollow 
tile,  $G0  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  <iuotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 

Crushed  stone— 2-in.,  $1.05;  1-in.,  $1.10;  H-in., 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER   (BUILDING  MATERIAL) 

Toronto  prices   (wholesale)   delivered : 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  10  ft., 
$20;  18  ft.,  $23;  1-in.  Hemlock  No.  1  $21; 
No.  1  Hemlock  decking  $22  to  $23;  No.  2 
Hemlock,  dimension  and  1  in.,  $10  to  $18. 

Pine— 1-in.  by  4-in.  to  6  in.,  $27;  1-in.  by  8-in., 
$29;  1-in.  by  lO  in.,  $30;  1-in.  by  12-in.,  $30 
to  $32;  2-in.  by  4-in.  to  13-in.  white  pine, 
12  ft.  to  10  ft.  long.  ^-M  lo  .$31  ;  7/8  by  6 
and   10-in.   pine  shelviiiL'.  I..         :   7  S  x 

12-in.   pine   shelving,   ;>  I  > ;       "     1    'vini'-  pine 

tlooring,  .$34;  No.  1  spi  ii.  c  ll  ml'.  if-T,;  No. 

I  pine  decking  i)  2  S,  $28;  spun,  linking, 
$2(i ;  No.  1  pine  V.  or  beail'  '!  -.lu  l  ling, 
.$35;  No.  2  ditto,  $32;  i)ine  tiiiii  4  in.  cas- 
ing, $1.75  per  100  ft.;  5-in.  ditto,  $2;  8-in. 
jjine  base,  .$2.75  to  $3.25;  4-in.  pine,  window 
stool,  $2.75. 

Shingles— XXX  M.  C.  shingles  $3.35;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5.50;  No.  2  pine  lalh  $4.75;  No.  1  spruce 
lath  .$4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  X  12,  12  X  12,  12  X  14,  8  x  10,  8  x  12, 
10  X  14,  14  X  11.  S  X  14,  12  X  1(1,  14  x  l(i. 

1(1  N  1(1.  .t;:i2,  ict.iii  .•<:;7 ;  m  \  id.  14  n  is,  k;  x 

IS.  $;;il;  .S  X    1(1.    IL'   \    IS,    IS   N    is,  .-flKl;   10  X 

IS,  14  N  211.  1(1  \  -21).  s  x  is.  pj  x  20, 

18  X  20,  $411;  111  ^  ■Jii,  .s.lT  .Ml;  s  ^  L'li,  1  I  x  22, 
10  X  22,  IS  X  L'L',  12(1  X  2-2.  22  \  22.  $4."> ;  12  x 
22,  $39;  ll>  X  22,  .$;«).r,(l;  S  x  22,  14  x  24,  18  x 
24  ,  20  X  24,  22  x  24,  24  x  24,  12  x  24,  10  x 
24,  .$45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $2.25  base ;  twisted  and  de- 
formed, $2.50;  structural  sections  $2.75  to  $3. 

Galvanized  iron — 2.8  gauge  $5.35. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6-in.  to  12- 
in.  $33;  12  in.  up  $.32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets— 26  gauge  $5.20  per  sq.,  28 
gauge  $3.00  to  $3..50  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft.;  0  in.,  4()c  ft.;  8-in., 
.TOc  ft.;  9  in.,  70c  ft.;  12-in.,  $1  ft.;  15-in., 
.$1.40.;  18-in.,  $1.90  ft.;  20-in.,  .$2.25  ft.;  24- 
in.,  $3.2.5  ft.  ;  less  74  per  cent..  4-in  to  12-in., 
70  per  cent.,  15-in.  to  18-in.,  65  per  cent.,  20- 
in.  to  24-tn. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
liags  extra;  sanded  $4.50,  in  car  lots  at  the 

yard. 

Hydrated  lime    $9.50  to  $11  in  20  ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown  and  Standard 
white  brands,  $1.50  per  bbl. ;  Shield  brand 
$1.25;  New  Brunswick  $2.50. 

Rope — manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope,  lO^c  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  85c.  per  gal.  of  9  lbs. 

Raw  linseed  oil  -in  bbls.,  82c.  per  gal.  ;  red  lead, 
dry,  $8  per  100  lbs. ;  putty  in  bulk,  bbls., 
$3..''>0  per  100  lbs.;  in  100-lb.  drums,  $;j.85; 
putty  in  25-lb.  tins,  $4.00  per  100  lbs.  ;  steel 
sash  putty,  .$4.00  per  1()0  lbs. ;  turpentine,  in 
bis..  G8c.  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton;  lump,  $9. 

Brick— No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick — grey  $22,  red  $22,  bufT  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  Stone — 2-in.,  $1.40;  }^-in.,  $1.65;  H-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each ;  50  per 
cent,  at  $19.25;  60  per  cent,  at  $20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.3 
grs.,  $8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No.  7,  23.1  grs.,  $14.50;  No.  8,  30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15.00  each  ;  No.  3,  20  shots,  25  lbs., 
$22.00;  No.  4,  50  shots,  45  lbs.,  $42.00;  No. 
5,  100  shots,  53  lbs.,  $70.00.  Leading  wire, 
in  coils  of  500  ft.,  Ic.  per  ft.;  leading  wire, 
twin  cable,  in  coils  of  250  ft.,  3c.  per  dble. 
ft.;  connecting  wire  in  coils  or  spools,  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3.50,  double  strength 
$4.10;  6  foot,  single  $4.04,  double  $4.64;  8- 
foot,  single  .$4.58,  double  $5.18;  10-foot, 
single  $5.12,  double  $.5.72;  12-foot,  single 
$5.66,  double  $6.26;  14-foot,  single  $6.20, 
double  .$6.80;  16-foot,  single  $6.74,  double 
.$7.34;  18-foot,  single  $7.28,  double  $7.88; 
20-foot,  single  $7.82,  double  $8.42;  22-foot, 
single  $8.57,  double  $0.17;  24-foot,  single 
$9.32,  double  .$9.92;  26-foot,  single  $10.07, 
double  $10.67;  2.S-foot,  single  $10.82,  double 
$11.42;  30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2.50;  1  in. 
x  1  in.  X  in.,  25c.  extra;  H  in.  x^  in. 
x  14  in.  50c.  extra.  Boiler  plates — %  in. 
thick  and  thicker,  $2.20.  Circular  plates — 
Flange  quality,  30  in.  dimensions  and  over, 
$2.45;  under  30  in.  diinensions.  $2.65.  Beams 
and  channels — Under  .35  lbs.  per  yd.,  $3.00; 
.35  lbs.  per  yd.  and  over,  $2.85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.85;  28  gauge,  $3. .50  per  sq.  yd.  net  cash. 
Copper  bearing  sheets — flat,  Apollo  Key- 
stone galvanized,  28  U.  S.  gauge,  .$5.0.5  per 
100  lbs. ;  Keystone  black,  28  U.  S.  gauge, 
$3.15  per  100  lbs. 

SEWER  PIPE 
Straight  pipe   (per   foot) — 4-in.,  25c;  6-in.,  40c; 
8  in.,  55c;  9-in.,  10c;  10  in.,  80c;  12-in.,  $1; 
24  in.,  $3.25.     Bends,  each,  75c,  $1.20;  $2.20, 


$2.80,  $3.20,  S4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.TO,  $2.50,  $3.15,  f3.«0, 
$4..%,  $16.2.5.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5  .50,  $8,  $26.  V.  Pipe, 
•21/2  ft.,  $2,  .$3,  .$4.12,  $5.25,  .$6,  $8.5fJ,  $27.60. 
Syphon,  $2.25,  $3.60,  .$6.60,  $8.40,  i'J.G').  $15, 
(12-in.;  ituchan  trap  cesspools,  aouble 
syphon,  running  trap  and  hand-hole  trap, 
$2.25,  $3.60,  $6.0,  $8.40,  $9.6(J,  $15  (12-in.  > 
These  prices  are  subject  to  a  discount  of  &J 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10.00  per  ton.  Plaster  of 
Paris — .$2.35  per  bbl.  Rope — Best  Manilla, 
l^'Ac  basis  per  pound ;  British  manilla,  13c 
basis;  African  hemp,  1.3c;  sisal  rope,  lO'/jC 
basis;  lath  yarn,  9f4c.  Boiled  linseed  oil — 
in  barrels,  H'Z'Ac  per  gal.  of  9  lbs.  Raw  lin- 
seed oil — in  barrels,  80c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone — 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
^-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — X'/i  and  2-tn.,  $2.65;  )4-in.  and 
1-in.,  $2.90;  K  in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $40; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  Xo.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x. 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16, 
16  X  16,  14  X  18,  16  X  IS,  18  x  18,  20  x  20. 
$40;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42;  6 
X  16,  6  X  18,  6  X  20,  8  x  10,  8  X  18,  8  x  20. 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  554 -in-  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 

Steel — Round    bars,    $2.35   per   100    lbs. ;  square 

twisted,  $2.40  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $.38  per  ton. 

(Continued  on  page  68) 
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RAILS  BILLETS 
Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stocks  : 

Sales  Offices  : 

SYDNEY.  N.  S. 

SYDNEY.  N.  S. 

Mills  and  General 

MONTREAL.  QVE. 

MONTREAL 

Offices : 

112  St.  James  St. 

TORONTO.  ONT. 

TORONTO 

SYDNEY,  N.  S. 

FT.  WILLIAM,  ONT. 

18  Wellington  St..  E. 

WIRE  NAILS        WIRE  PRODUCTS 


"Pillar  Brand" 

Hardwall  Plaster 

"Pillar  Brand"  hardwall  plaster  is  made  from  the  purest  Nova 
Scotia  Rock,  calcined  and  prepared  by  expert  workmen  under  experi- 
enced supervision. 

"Pillar  Brand"  piaster  is  mixed  with  the  hig-hest  grade  goat  and  cat- 
tle hair,  thoroughly  washed  and  specially  prepared. 

We  also  make  cement  plaster,  whitewall  finish,  plaster  of  paris,  and 
land  plaster.     Shipments  by  rail  or  water. 

Write  us  for  prices. 

The  lona  Gypsum  Co.,  Limited 

Head  Office,  Sydney,  N.  S.  Mills,  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS  continued. 


(C'oiilinucd  fioni  page 
SEVVKK  I'U'E 
Sewer  Pipe — Wholesale  pi  ices  f.o.1).  Winnipeg, 
per  ll.,  .'i  in.,  !)  cents;  4  in.,  ]]  cents;  5  in., 
1(!  cents;  G  in.,  'iS'A  cents;  S  in.,  :iO  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton ;  Hammer  Brand,  $3.75  per 
bill.,  in  bags  $15.00. 

PAINTS  AND  OILS 

Paints  and  Oils. — Wliite  lead,  ground  in  oil,  $9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  09 
cents  per  gal.;  raw  linseed  oil,  in  bbls.;  60 
cents  per  gal. ;  dry  red  lead,  $.S.5()  per  100 
lbs. ;  putty  in  bulk,  $.'!  per  bbl.  ;  putty  in  25- 
lb.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT.  I.IME,  AND  BRICK 
Cement — Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs.;  superfine,  white,  $9.50  per  bbl.; 
white  Portland  cement,  $7.50  per  bbl.  of  30 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick — Common   red   brick,  $11   f.o.b.  warehouse, 


$10.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  brick,  $.35  at  warehouse ;  pressed  buff 
brick  .$40  at  warehouse ;  $33  in  car  lots ; 
white  enamelled  brick,  No.  1  quality  $100  to 
$120  at  warehouse;  tapestry  brick,  .$45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $25;  fire  clay,  $12  per  ton. 

CRUSHED    STONE,    SAND,   AND  GRAVEL 

Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.50;  3/8  in., 
$1.50,  all  f.o.b.  scows. 

Sand — Brick  and  plaster  sand  .$1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1.40  per  yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr.)- all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $1.'?;  sizes  from 
10  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse : 
Steel — (round    and    square    bars)     $2.75  base; 
twisted  and  deformed,  $2.90;   structural  sec- 
tions $3.25  to  $3.75. 

Galvanized  iron — 28  gauge,  $5.35  per  100  lbs. 


Corrugated  iron — 20  gauge,  6,  7  and  8  ft.  shee'.t 
$4.4.5,  9  and  10  ft.  sheets,  $4.60  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  lOlj 
lbs. 

Steel  channels  and  beams,  angles  and  platis-- 
$3.23  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warenousc, 
4  in.,  12^^c.  per  ft.;  6  in.,  21c.  ft.;  8-in.,  30c. 
ft. ;  10  in.,  40c.  ft. ;  12  in,  50c.  ft. ;  15  in., 
$1.05  ft.;  18  in.,  $1.25  ft.;  20-in„  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster— $13.50  to  $15.00,  in  car  loii 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $13  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate — $11.50  to  $12.00  per  square,  f.o  b. 
Vancouver. 

Rope — Manilla,  full  coil,  16c.  basis ;  2nd  grade, 
li'/ic.  basis;  sisal  rope,  12%c.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50  to  $2.75. 

White  lead— ground  in  oil,  $10.50  to  $11  per  100 

lbs. 

Boiled  linseed  oil — in  bbls.,  $1.02  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.00  per  gal. ;  red  lead, 
dry,  $10  to  $11  per  100  lbs.;  putty  in  bulk, 
bbls.  3c. ;  putty  in  25-lb.  tins,  4c. ;  turpentine 
in  bbls.,  90c. 


You  Can  Interpret  the  Code  Instantly  with 

McLoughlin's 

Questions  and  Answers 

on  the 

National  Electrical  Code 


It  tells  at  once  the  answer  to  the  questions  on  code  requirements. 
Contractors,  electricians  and  wiremen  write  us  that  it  hits  the  mark 
for  them.   It  saves  them  time,  trouble  and  real  money. 
Every  question  is  carefully  indexed  so  that  you  can  locate  the  fact  you 
are  after  instantly. 

Contents — There  are  nine  main  divisions:  Generators,  Transformers, 
Outside  Works,  Signaling  Systems,  Lighting,  Inside  Works,  Electric 
Railway  Systems,  Marine  Work. 

Tables — Section  9  has  32  tables.    They   give   in   convenient   form  for 
ready  reference:  Capacities  of  wires;  Wire  requirements  for  all  classes 
of  work;  Insulation  Tests;  Requiretnents  for  Conduit  Wires;  Flexible 
Cords;  Fixture  Wires;  Theatre  Cables;  Elevator  Cables,  etc.,  etc. 
The  latest  rules  for  Resuscitation  are  included. 

232  pages,  pocket  size,  flexible  binding  $1.00  net,  prepaid. 
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Burlington  Steel  Co. 


(Formerly  Canada  Steel  Co.,  Ltd.) 

Hamilton,  Canada 


Limited 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

34  ,  7  8    and  1'  Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 

Plain  and  Galvanized 

Prompt  Shipment  from  Stock 


"BEATTY  HOISTS" 

Dredging  and  Excavating  Machinery 
Material  Handling  Equipment 

On  work  where  exacting  and  uninterrupted 
service  is  of  vital  importance,  the  Con- 
tractor who  knows,  uses  BEATTY  Hoists 
because  of  their  proven  RELIABILITY. 

Bring-  your  excavating-,  dredging  and  ma- 
terial handling  problems  to  us. 

Send  for  Catalog  TODA  Y. 

M.  Beatty  &  Sons 


Main  Office  &  Work* : 


.imi 


ted 


H.  K.  fl.ANT. 
IIDBT.  H  VMII 


 1790  St 

TOS  &  CO. 


James  Street,  Montreal,  Quo. 
  Vancouver.  B.C. 


Agents:— 


Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Simcoe  Street 

E.  LEONARD  &  SONS   St.  John.  X.B. 

KELLY-POWELL.  LTD..  McArtlnir  nidfe..  Winnipcp,  .Mar. 
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Jamrs  Thomson,  Preiident. 


J.  G.  Allan,  Vic»-Pr«iid«nl, 


Jamks  a.  Thomson,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


CASt  ffliaN  PIPE 


3  inches  to  60  inches  diameter 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON.  ONT. 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 

MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSVILLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited,  Teront*,  Ont. 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


CAST  IRON  PIPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Fig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc^  Castings  of  all  kinds.  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  
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DUMBWAITERS 

A  double  automatic  Brake  Dumbwaiter 
Automatic  two  ways.    UP  and  DOWN. 


Pateated  in  Canada 


Chelsea  Elevator  Company 

Hardware  Co.  "VTmUed"     Can.  Equip.  &  Supply  Co. 

26  AdeUide  St.  W.,  TORONTO  CALGARY,  ALBERTA 


A  STEAM  SEPARATOR 

of  the  receiver  type  is  a  difficult  piece  of  plate  work  to 
make  absolutely  and  permanently  tight.  That  is  the 
reason  why  we  developed  our  Welded  Separator — not 
a  single  rivet  in  its  construction,  every  joint  and  seam 
being  a  perfect  weld.  The  shell  is  lap  welded,  the 
heads  are  set  in  by  our  patented  Line  Weld  method 
and  the  necks  are  attached  by  our  patented  Interlock 
method. 

PinSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PinSBURGH,  PA. 

ATWOOD  ATWOOD 
ENGINEERS    FOUNDERS  MACHINISTS 

Rapre«ented   by  W.  M.  Campbell,  25  Howland  Ave.,  Toronto,  Ont. 


Built  for  C.P.R.  Montreal 


CANADIAN 
CHICAGO  BRIDGE&  IRON  WORKS 

BRIDGEBURG.  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  our  nearest  office  today  for 
catalogue  No.  15 
Offices:— 
Bridgebure,  Ontario,  130  Jane  Street 

Chicago,  Illinois,  1.3(i0  W.  Kistli  Street 
New  York,  N.Y.,  30  Church  Stieet 

Snop.sr    Bridgeburu.  Ont. 

Chicago,  III.  Greenville,  Pn. 


Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection,  Power  Plants,  Hydraulic  Mining,  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe — and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

p.  O.  Box  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  High  Bridge 

Write  for  Catalogue 

Full  Particulars  and  Estimates  Furnished 


A  Scientific  Pavement 


must  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
Unaffected  by  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 

!  Thesefrcquircmcnts  are  met  by  I 

Asphalt  Block  Pavements 

Send  for  Descriptive  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited     -     Windsor,  Ont. 
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Civil 

Electrical 
Mechanical 

Directory  of  Engineers 

Contractors 

Special 

Interests 

Chipman  &  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willi-    (  l.ipinaii.      <'.(■..     II.     I'.., Ml. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Su|iply  and   I'm  ilicaliim,  Sewerage  ami 
Sewage   JJisposal,   Water   I'ower    I  )eveli)pment. 
Tel.  Long  T)istatice  Uptown  (;T40  41 

New  Birks  Building,  MONTREAL 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.,  Ltd. 

Consulting,  Civil  and 

Sanitary  Engineers 

(ieneral  Municiiial  I'',ngiiieering 

.  ,         (   Waterworks,  Sewerage 

Specialties:   -l  ° 

{  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Keinforced  I  oncrete.  Water  Works,  Sewers, 
Water   I'owers,  Structural  Steel,  Bridges, 

linildings,  &c.,  &c. 
ll'A    Gosford   St.  MONTREAL 


Robert  W.  Hunt, 

President 
Thos.  C.   Irving,  Jr. 

Vice-  Pi  cs. 


Jas.  W.  Moffat, 
Secretary 
Chas.  C.  Whittier, 
Treas.  &  Man. 


Robert  W.  Hunt  &  Co. 

Limited 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  aufl  Laboratories 
905  McGill  lildg.       -       Montreal,  Que. 
liranches 

Traders  l!ank  Building,  Toronto,  Ont. 
Standard    Bank   Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


H.  B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.  C.   Ford,  Cb.   E.  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMiSTS 

Pavements,     Roads,     Waterproolings,  Floors, 
Sidewalks,    Tais,    Asi)lialls,     Bitumens,  (Jils. 
Paints,    Bitinniiions  .Specialties. 
A  new  plan  for  Efficient  Koad  andPaving  Inspection 
a?8  Woodward  Ave..  DETROIT,  MICH. 


CONTRACTING 
ENGINEERS 

MONTREAL 


ALL  BUILDING  WORK 
LARGE  OR  SMALL. 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

M.inilfaciurcrs  of 

GARBAGE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

I'lioiie  (  )l'lice  and  Works: 

.Main  '.MM  '.I'Ct  Esplanade  E.,  Toronto. 


GEO.  K.  McDOUGALL 

Conaulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmissir)n  lines,  industrial  electrical 
installation.s  reports,  specifications,  tests,  etc. 

POWER  BLDG.    -  MONTREAL 


STEEL  &  RADIATION  LIMITED 

Products   all    Made   in  Canada 


Toronto. 
Oni 


Steelcrete 
Concrete 
Reinforcing 


Steelcrete 
Metal 
Lath 


Montreal. 
Que. 


Steelcrete 
Steel 
Lockers 


Crushed 
Stone 
Roman 
Building 
Stone 


Milton 
Pressed 
Bricks 
Get  Our 
Prices. 


T.  A.  MORRISON  &  CO. 

204  St.  James  St.,  MONTREAL 


nENNISTEEl 


THE  BEST  STEEL  LOCKERS  MADE  IN  CANADA 

MADE  BY 

THI  OCimiS  wine  AND  no*  W01IKS  CO  UMITES 
LONDON. C*M»OA 


y||\j[M»C0PYRlGKT5&_^^ 


STANLEY  LIGHTFOOT 

BCG'O  PATENT  SOLICITOR  *N0  *TTO«Nf  f 

LUMSDCN   BLDG.("J  y'^^e")  TORONTO. 


II.  J.  Griswold, 
Montreal. 


B  .W.  Seton, 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  L»gavichetiere  St.  West, 
MONTREAL 

I'.K.WCH  OFFICES: 
'2i  .Adelaide  Street  East,  Toronto. 
Ili0.'l  Union  Trust   Building,  Winnipeg. 

Cement   Testing   and  Reinforced 
Concrete  Inspection. 
Mill,   Shop  and   Field  Inspection 
of  Steel  Structures  and  Bridges. 
Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

E.xpert  E.xaniinations  &  Reports. 

Represented  at  New  York,  Pittsburgh  and 
I  liicago;  Glasgow  and  I^ondon,  Eng. 
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'T'he  Canadian  Bridge 
*  Company,  Limited 

WALKERVILLE,  ONTARIO 


Manofacturkrs  of 


steel  Buildings 
Roof  Trusses 

Railwa^y  HigKwoLy 
Bridges 

LocomotiTe  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 


Succeator*  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturer*  of 


Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Eatimatea  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    NcW  GlaSgOW,  N.  S. 


ELEVATED 


STEEL  TANKS 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 
Co..  Ltd. 

50,000  gallons.  149  feet  to  top 
120,000      "  100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldgr.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives:  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  !)38  Tuttle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  SI  REET 
Main  Structural  Shop:    130  (t.  x  400  ft. 

Area  of  Grounds  :    Ten  Acre. 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Gnlles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,   Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Work.:  Hillcre.t  1  6 1  4-1 61  5-1 6  1 6 
Private  .xchange  connecting  all  deparlment*. 
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Planoidal  Type  "L"  Fans 

''IMade  in  Canada" 

reprtsenc  the  latest  developenients  and  improvements 
in  steel  plate  fans.  Shape  of  housing — relation  between 
blast-wheel  diameter,  inlet  and  outlet — and  elimination 
of  intake  losses  —  make  the  Planoidal 

The  Most  Efficient 
Radial  Blade  Fan 

on  the  market  at  the  present  time.  Built  in  all  sizes 
— for  high  or  low  pressures. 

Planoidal  Fans  are  less  sensitive  to  changes  in  resistance  than  multiblade  fans — of  which 
our  Niagara  Conoidal  is  the  leading  type — and  are  recommended  in  all  installations 
requiring  a  uniform  air  delivery  over  a  wide  range  of  pressures.  We  guarantee  capa- 
city— speed — and  horsepower  tables  in  our  new  catalogs. 

Planoidal  Fans — Catalog  200-12  Niagara  Conoidal  Fans — Catalog  201-12 

Canadian  Blower  and  Forge  Company,  Ltd. 


St.  John 


Berlin       -  Ontario 

Toronto  Montreal  Winnipeg 


Vancouver 


MITCHELL  CRUSHER 


For  Stone 
and  Ore 


We  manufacture  a  complete  line  of 
crushers.  Also  crushing  equipment 
for  quarries,  mines,  contractors  and 
builders. 

Mitchell  crushers  are  sturdily  built 
to  crush  the  hardest  materials. 

Get  our  prices. 


Woodstock 


^^IMik  Concrete 


Machinery  Co. 

Woodstock,  Ont. 
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\,,.^___^  Cross  Section  Forms 


o)  (o) 


"Peerless 

Form  Clamps 

For  walls,  columns  or  pattern  work  of  any  size  and  description 
Peerless  Form  Clamps  will  be  found  a  great  labor  saving  device. 
Once  in  place  they  are  there  to  stay.  The  small  illustration 
shows  the  three  simple  castmgs  that  comprise  the  Peerless. 
The  larger  cut  shows  a  wall  29  feet  6  m.  high  poured  in  a  single 
day.  The  forms  are  tied  throughout  with  Peerless  Form  Clamps 
WRITE  US.  AGENTS  WANTED. 

Peerless  Form  Clamp  Co. 

407  N.  8th  St.,  St.  Louis,  Mo. 

Sold  by  F.  H.  Hopkins  &  Co.,  Montreal  and  Winnipeg 
Sales  Agents  for  City  of  Winnipeg  and  Provinces  of  Ontario,  Quebec,  New  Brunswick  and  Nova  Scotia 


TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil    Refineries,  Etc. 

We  also  build 

Steel  Structures 

to  support  them. 

Write  us  /or  quotations 

MacKinnon,  Holmes 
(b  Company  Limited 

SHERBROOKE,  QUE. 
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"DOMINION  WIRE  ROPE" 

Made  In  Canada 
Stocked  in  Montreal,  Winnipeg  and  St.  Catharines 

"Yy/'HEN  your  work  is  severe  you  need  a  Wire  Rope 
that  will  withstand  it,  otherwise  you  will  lose 
much  time  in  putting  on  new  Ropes. 

JF  you  are  experiencing  any  Wire  Rope  trouble,  pro- 
bably either  the  construction  or  the  quality  is  not 
suited  to  your  particular  work.     We  will  gladly  give 
you  the  benefit  of  our  long  experience. 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  MONTREAL 
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For  the  Contractor 
Hay  ward"   Clam  Shell   and   Orange    Peel  Buckets 

Ball  and  Cone  Bearing   Lifting  Jacks 

Marion"  Steam  Shovels  and  Scraper  Bucket  Excavators 


Let  us  quote  you  for: 

Our  Hand  or  Air 
operated 
Dump  Cars, 

"Davenporf 
Locomotives, 


Have  you  seen 

The  "Ransome" 
Bantam  Mixer? 

Nothing  cheap  about  it- 
except  the  price. 

"Reliance" 

Crushers 


F.  H.  HOPKINS  &  CO..  MONTREAL 

Branches.-St.  Catharines,  Ont.         1206  union  Trust  eidg.,  Winnipeg         Vancouver,  B.  C. 


Vol  29  Toronto,  June  16,  1915  No.  24 


BELLISS  &  MORCOM,  LTD. 

Engines  and  Air  Compressors 

Over  150  Sets  Installed  in  Canada 
• 

Gas  and  Oil  Engines 
Boiler  Feed  Pumps 
Centrifugal  Pumps 
Refuse  Destructors 
Air  Filters 

Water  Softening  Plants 
Sewage  Disposal  Plants 
Filter  Presses 

Complete  Installations 
designed  and  carried  out.  Belliss  &  Morcom  Steam  Driven  Compressor 

LAURIE  &  LAMB 

Engineers 

212  Board  of  Trade  Bldg.  :-:  :-:  MONTREAL 


Alphabetical  Index  of  Advertisers,  Page  18      Classified  Directory  to  Advertisements^'Page  6 
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A  HANDY  HOIST 


CONTRACTORS  will  read, 
ily  grasp  the  possibilities 
of  the  ''Littte  Tugger" 
hoist  on  structural  steel  work 
where  it  finds  its  application  in 
the  raising  and  lowering  of 
materials,  placing  concrete 
forms,  steel  beams  and  col- 
umns. In  trench  work  also 
it  is  useful  for  laying  heavy 
water  pipe  and  sewer  tile. 

You  probably  have  work  for 
such  a  hoist  and  in  any  case 
our  bulletin  is  interesting. 


Ask  for  Bulletin  4033 


CANADIAN  INGERSOLL  -  RAND  CO.,  LIMITED 


MONTREAL, 


CANADA 


BRANCH    OFFICES   THROUGHOUT  CANADA 
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28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"CAVEAT  EMPTOR" 

(Let  The  Buyer  Beware!) 

Was   the   old   way   of  trading. 


"ADIUVETUR  EMPTOR" 

( Let  The  Buyer  Be  Assisted ! ) 

Is  our  "SERVICE"  way  of  trading. 


Our  line-up  is  complete,  our  quality  is  unexcelled, 
and  our  prices  are  right.  Let  us  show  you 
what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 
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Bucyrus  Dragline 

Loaded  242  Cars  in  10  Hours 


Notable  examples  of  the  successful  operations  of  Bucyrus  draglines  are  to  be  found  in  every  part 
of  Canada  and  the  United  States. 

The  new  Welland  Ship  Canal  is  making  conspicuous  progress  with  the  aid  of  Bucyrus  drag- 
lines and  ^leam  shovels. 

The  illustration  shows  a  Bucyrus  class  24  dragline  making  a  double-track  railroad  fill  for  govern- 
ment railway,  Welland  Ship  Canal.  The  material  is  being  loaded  into  1  2-yd.  We^ern  air  dump  cars. 

If  in  the  market  for  dredges,  ^eam  shovels,  pile  drivers,  wrecking  cranes,  draglines,  ballast 
plows,  dump  cars,  spreaders,  locomotives,  road  making  machinery,  flat  cars,  passenger  coaches,  or 
wire  rope,  write  us. 

WE  ARE  AGENTS  FOR: 
Bucyrus  Company 

Western  Wheel  Scraper  Company  John  A.  Roebling's  Sons  Company 

(  Wire  Rope ) 

Toronto,  Hamilton  &  Buffalo  Railroad  Pennsylvania  Railroad  Company 

(For  sale  of  retired  equipment)  (For  sale  of  their  retired  locomotives) 

CANADIAN  EQUIPMENT  CO.,  Limited 

Branch:  ST.  CATHARINES,  ONT.  MONTREAL 

Western  Representatives : 

Dominion  Equipment  &  Supply  Co,,  Limited 

WINNIPEG  VANCOUVER 
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In  order  to  obtain  the  best  results  in  all 
classes  of 

Concrete  Waterproofing 

only  the  best  materials  and  methods 
should  be  employed. 


V  V 
INTEGRAL  WATERPROOFING  COMPOUND 

has  been  used  in  preference  to  all  other  preparations 
in  many  of  the  largest  ^Irudures  in  America. 
Because  of  its  absolute  impermeability  to  moisture,  permanency  of  protedion  and  the  ease  with  which  it  combines 
with  the  other  materials  in  cement  and  concrete  mixtures,  "Toxement"  has  become  the  recognized  Standard  for  all 
classes  of  waterproofing. 


Swimming  Pool,  Y.M.C.A.  Building,  South  Bend,  Indiana 
Waterproofed  with  "Toxement" 


Copy  of  "Toxement"  booklet  and  Specifications  will  be  gladly  furnished  upon  re- 
quest to  nearest  distributor,  and  we  will  be  pleased  to  submit  special  specification 
covering  any  particularly  adverse  waterproofing  condition  you  have  to  meet. 


"R.  I.  W."  DAMP-RESISTING  PAINT  CO.  "k^^'o'Li.Zor 

DISTRIBUTORS : 

Black  Building  Supply  Company,  Limited,  Toronto  Western  Paint  Company,  Winnipeg 

Dartnell,  Limited,  Montreal  Canadian  Equipment  &  Supply  Company,  Limited,  Calgary  and  Edmonton 


The  Crossley  Vibrating  Sifter 

An  Indispensable  asset  of  the  Clay-working  Industry 

In  the  manufacture  of  tiiis  machine  we  believe  we  have  devolved  a  practical  solution  of  one  of  the 
most  perplexing  problems  the  clay-worker  has  to  face.  The  slip  is  run  into  the  bo.x  shown  in  the  illustra- 
tion, from  where  it  drops  into  the  top  screen,  through  to  the  lower  screen  and  thence  to  the  receiver, 
free  from  sand,  grit,  etc.,  and  ready  for  use.  Made  in  two  sizes,  2J/^  and  4  h.p.,  with  a  speed  of  750  revo- 
lutions to  the  minute.    Driving  Pulley,  5  in.  x  5  in. 

Write  for  our  180-page  catalogue  containing  accurate  illustrations  and  delaili-d  descriptions  of  our 
line  of  clay-working  machinery. 

THE  CROSSLEY  MACHINE  CO. 

TRENTON,  NEW  JERSEY,  U.S.  A. 
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The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
(luarter  page,  six  headings;  half  page,  twelve     headings;     full       page,    twenty-four  headings. 


Adamantine  Steel 

Hull  Iron  &  Steel  Foundries 

Air  Compressors 

Can.  IngersoU  Rand  Co.,  Ltd. 
Smart-Turner  Machine  Company. 

Architects'  Instruments 
Stanley  Company,  W.  F. 

Architectural  Iron  Work 

Aikenhead      Architectural  Iron 
Works 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 
Steel  &  Radiation  Limited 

Architectural  Terra  Cotta 

Northwestern  Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp'tg  Co. 

Ash  Hoists 

Gillis  &  Geoghegan 
Herbert  Morris  Crane    &  Hoist 
Company 

Asphalt 

Asphalt  &  Supply  Company 
Barber  Asplialt  Paving  Co. 

Auto  Accessories 

Can.  Consolidated  Rubber  Co. 

Bathroom  Fittings 

Can.  Consolidated  Rubber  Co. 

Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  Belting  Company 
Goodyear  Tire  &  Rubber  Co. 

Belting  (Conveyor,  Thresher,  etc.) 
Can.  Consolidated  Rubber  Co. 

Blast  Hole  Drills 

Armstrong    Manufacturing  Co. 
Hopkins  &  Co..  F.  H. 

Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 

Can.  IngersoU  Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  U.  F. 

Turbine  Equipment  Company 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Hentliorn 

McDougall  Caledonian  Iron  Wks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 

Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed  Brick  Co. 
Hydraulic  Press  Brick  Co. 
Interprovincial  Brick  Co. 
Maloney,  John. 

North-Western  Terra  Cotta  Co. 

Brick  Dryers 

Bechtel,  B.  E, 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Buckets 

Reatty_  &  Sons,  M. 
Browning  Company 
Cleaton   Company  R.  E. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Sudbury  Construction  &  Mach- 
inery Company 

Brick  Machinery  and  Supplies 
Bechtel,   B.  E. 
Crossley  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth  Howland  Co. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines  Steel  Co. 
Sarnia   Bridge  Comp«ny 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Builders'  Hardware 

Aikenhead  Hardware  Limited 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Britnell  &  Company 
Interprovincial  Brick  Co. 
Maloney,  John. 
Morrison  &  Co.,  T.  A. 
Rogers  Supply  Company 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceresit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 
De  Laval  Steam  Turbine  Co. 
E.  Laurie  Company. 
Turbine  Equipment  Company 

Ceresitol 

Ceresit  Waterproofing  Co. 

Chains  . 

Woodhouse  Chain  Co. 

Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Chimneys  (Reinforced  Concrete) 
Laurie  Company,  E. 
Turbine  Equipment  Company 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 

Concrete   Block  Machines 

London  Concrete  Machinery  Co. 

Concrete  Mixers  and  Appliances 

Canadian    Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway  Contractors  Supply  Co, 

Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen   Conduit   Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Weill  &  Gray 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Browning  Company 
Can.   Fairbanks-Morse  Company. 
Canadian  Equipment  Company 
Dake  Engine  Company 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Machine  Works 
Montreal  Locomotive  Works 
Railway  Contractors  Supply  Co, 
Stinson-Reeb  Builders'  Supply  Co, 
Sudbury   Construction   &  Mach- 
inery Company 

Contractors'   Flare  Lights 

Sudbury   Construction    &  Mach- 
inery Company 

Conveying  Machinery 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.   IngersoU  Rand   Co.,  Ltd. 

Corrugated  Iron 

Can,  H.  W.  Johns  Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  Travelling  and  Locomotive 

Browning  Company 
Hopkins  &  Co,,  F.  H. 
Morris  Crane  &  Hoist  Co,,  Her- 
bert 

Pollard  Mfg,  Company 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Canadian  Equipment  Company 
Crushed  Stone,  Limited 
Hagersville  Contracting  Co, 
Smyth   &  Ryan 

Crushers  (Stone  and  Rock) 

American  Road  Machine  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co,,  Wm. 
Lecky  &  Collia 

London  Concrete  Machinery  Co, 

Culverts 

Pedlar  People 

Damp  Proof  Coating 

Ceresit  Waterproofing  Co. 

Derricks  and  Derrick  Fittings 
Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H, 
Marsh  &  Henthorn.  Limited 
Pollard  Mfg.  Company 

Door  Hangers 

Allith  Mfg.  Company 

Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty  &  Sons,  M. 
Browning  Company 

Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian    IngersoURand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  CoUii 

Drill  Steel  Sharpeners 

Canadian   IngersoURand  Co. 

Dump  Cars,  Wheels,  etc. 

Bechtel,  B,  E, 

Canadian  Equipment  Company 
Hopkins  &  Co,,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 


Dump  Carts  and  Wagons 

Canadian  Equipment  Company 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co, 
Watson  Wagon  Co. 

Drying  Apparatus 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electricians'  Gloves 

Can.  Consohdated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Fans 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Air  Rock  DriUs 

Canadian  IngersoU  Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ormsby  Company,  A.  B. 

Elevators 

Chelsea  Elevator  Company 
Roelofson  Elevator  Works 
TurnbuU  Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 

Excavators 

Beatty  &  Sons.  M. 
Dull  Company,  Raymond  W. 
Hopkins  &  Co.,  F.  H. 
Pawling   &  Harnischfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Engines 

Canadian  Blower  and  Forge  Co. 
Can.    Fairbanks-Morse  Company 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman  &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait  Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo,  K. 
PuUar,  H.  B. 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd,,  B,  F, 

Fire  Hose 

Can.  Consolidated  Rubber  Co, 

Filters 

American  Water  Softener  Co 

Filtration  Plants 
verMehr  Engineering  Co.,  John 

Fire  Brick 
Smyth  &  Ryan 

Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

(Continued  on  page  12) 
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Hull  Iron  &  Steel  Foundries^  Limited 

Head  Office  and  Works       -       HULL,  QUEBEC 

Manufacturers  of  Steel  Castings 

Chrome,  Manganese  and  Nickel  Steel  Castings 


Annealed  and  Unannealed 


Repair  parts  for  Stone  Crushing  Plants, 
Machinery  and  Cement  Mills  our  specialty. 


Mining 


Machine  Moulded  Gears 

any  size  up  to   1 8  feet  in  diameter  made  without 
patterns. 

We  solicit  your  patronage  and  prompt  attention  will  be  given  to  any  orders. 


LONDON  Batch  Mixer 

LOOK  HOW  HIGH  THE  SKIP  RAISES!  Not  necessary 
to  pound  the  bottom  out  of  the  skip  in  order  to  charge  the  drum. 

London  Batch  Mixers  are  Built  to  Last  a  Life  Time.  They  will 
produce  a  Batch  of  Concrete  every  Sixty  Seconds.  A  Creamy, 
Smooth  Mixture.    Just  what  your  Engineer  is  looking  for. 

Why  two  thousand  in  use?  Because  every  Mixer  sold  sells 
ten  more. 

We  make  Twenty-three  different  sizes  of  Mixers.  Send  for 
Catalogue  No.  1. 


CHAMPION  HOIST 


Direct  connected.  No  lost  power.  Built  very  strong.  A  high 
grade  hoist  at  a  moderate  price.  \Vc  make  a  full  line  of  Hoists, 
both  Gasoline  and  Steam. 

Scui\  for  ("atalncuo  N'n.  2:!.  statintr  ri-(|uirinu'nts. 

London  Concrete  Machinery  Co.,  Limited 

LONDON,  ONTARIO 

IJranche-s  anj  Aiii-ncits  in  every  larjie  City  in  Canada. 
World  t  Larscit  Manufacturers  of  Concrete  Machinery  and  Cement  WorklnK  Too  If . 
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Fig.  C  21.    Mantel  Clock 


ARTISTIC  MERIT 

as  well  as  accuracy  in 
Time-keeping  is  embodied 
in  all  Pulsynetic  Electric 
Clocks.  No  matter  wheth- 
er they  are  to  be  fixed  in 
the  Residence,  Office,  Fac- 
tory, Warehouse,  or  Tower, 
we  have  the  corred  design 
at  the  right  price. 

One  ma^er  transmitter  con- 
trols any  number  of  dials, 
irrespedive  of  size  or  posi- 
tion and  never  wants 
winding. 

Architeds,  Engineers  and 
all  interested  in  Corred 
Time  should  send  at  once 
for  our  Book  Five,  or  full 
particulars  and  prices  may 
be  obtained  from: — 

W.  Ashall 
442  Sherbourne  St. 
TORONTO 

Gent  &  Co.,  Ltd. 

Leicester,  Eng. 
Cables,  Lodestone 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  IS  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 


THEY  COST  LESS 

YOU  SELL 


THEY  SELL  FOR  MORE 
MORE  OF  THEM 


8  X  8  X  24  inch  Granite  Rock  Face  Block 

By  a  new  process,  wliicli  protects  the  facing,  wliile  the  block  is  being  cast,  we  eliminate  all  traces  of  cement  from  the  face  of  block 
and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 

These  cuts  show  blocks  just  as 
they  came  from  the  molds;  they  are 
not  treated  with  acid  or  scrubbed 
with  brush,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
by  any  other  system,  at  any  cost, 
tliat  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freiglit  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
BLOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  the  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 


8x8x21  inch  Granite  Smooth  Faced  Block 


Cast  Stone  Block  &  Machine  Co.,  Limited    (Zagelmeyer  System) 

298  Howard  Avenue,  WINDSOR,  ONTARIO 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 
Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Worki:   Seigneurs  &  William  Sts.,  Montreal. 
.\fanufacturers  of  Boilert,  Castingt,  Condensers,  Elevators,   Engines,    Filters,   Forgings,  Hydraulic 
Michintry,    Pumps,    centrifugal   «nd    reciprocating.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants. 


Laehina  Water  Works 
Thraa  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire 


10 


THE   CONTRACT  RECORD 


June  16.  Hn.j 


Manufacturers  of 

Iron 

Fire  Escapes 

Marquise,  Covered  Ways, 

Balconies,  Gates  and 
Railings,  Collapsible  Gates 
and 

Fire  Door  Fittings 

Aikenhead 
Architectural 
Metal  Works 

364-370  Richmond  St.  W., 
TORONTO,  ONT. 


"Dull"  Drag  Line  Excavator 

This  *'DuH"  cableway  excavator  is  the  most  practical  and  cheaply  operated 
device  made  for  digging  materials  either  above  or  below  water.  It  is  shovel, 
conveyor  and  elevator  combined,  and  is  operated  by  one  man. 

Adapted  to  excavating  and  conveying 
earth  for  fills,  sand  and  gravel  handling, 
taking  material  from  lakes  and  river 
beds,  etc.  The  ''Dull"  bucket  is  the 
most  efficient  and  durable  machine  of  its 
kind  on  the  market.  Reduces  the  cost  of 
handling  material  to  a  minimum. 

The  rear  dump  feature  permits  of  very 
rapid  operation  and  the  load  is  dis- 
charged automatically  without  additional 
strain  on  cables  or  hoist. 

Write  for  descriptive  Bulletin 


The  Raymond  W.  Dull  Co., 


Ill  Washington  St., 


Chicago 


Western  Sales  Agents    Bentz-Richard son  Co.,  WINNIPEG        Mills  Bros.  215  Ryrie  Bldg.,  TORONTO 
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Contractors  and  Engineers  Specify 
PEDLAR'S  "PERFECT"  PRODUCTS 

fV-dlar's  "  Perfect"  rroducts  are  used  in  place  of  wood  by  progressive  builders  everywhere  in  Canada. 
Pedlar's  "Perfect"  Expanded  Metal  Lath,  and  other  fire-proofing  necessities  ensure    longer  life  of  build- 
and  perfect  fire  protection,  with  warmer  buildings  in  winter  and  cooler  in  summer. 


PEDLAR'S 


"PERFECT" 
EXPANDED 


METAL  LATH 


provides  the  best  surface  known  for  bonding  cement  or  plaster  to  flat  surfaces. 
Made  of  highest  grade  unpickled  sheet  metal,  and  supplied  either  painted  or  gal- 
vanized.   Furnished  in  large  sheets,  size  96  x  24  inches  ready  for  use. 
Mways  specify  with  Pedlar's  "Perfect"  Lath  our  Steel  Corner  Beads — also  our 
"Perfect"  Steel  Wall  Plugs— and  our  "Perfect"  Wall  Ties  for  brick  walls. 

Write  Nearest  Branch  for  Lath  Booklet  "C.  R." 

THE  PEDLAR  PEOPLE,  Limited 

(ESTAl)I.ISHEU  1881) 

Executive  Office  and  Factories:  OSHAWA,  ONT. 

Branches:    Montreal  Ottawa  Toronto  London  Winnipeg 


Largest  Steel  Guy  Derrick 
In  Canada 

Made  in  Canada— By  the  Power  of  Niagara 


Capacity — 35  tons 
Boom    75  ft. 


Mast- 90  ft. 

Bull  Wheel— 16  ft. 


High  class  steel  derricks  of  large  capacity 
are  our  specialt)-,  all  sizes  from  5  to  50 
tons. 

Electric  Hoists — Cranes — Derrick  Irons 
Stone  and  Marble  Working  Machinery 

POLLARD  MFG.  CO. 

LIMITED 
Niagara  Falls,  Canada 
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Fireproof  Doors  and  Windows 
Hope  &  Sons,  iienry 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed   Concrete  Steel  Co. 

Floor  Hardener 

Ceresit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Furnaces, 

Toronto   Furnace   &  Crematory 
Company 

Fuse  (Safety  Blasting) 
Lecky  &  Collis 

Forges 

Canadian  Blower  and  Forge  Co. 
Sbeldons  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  Shaplcy  &  Muir  Co. 

Gasoline  Engines 

Canadian   Fairbanks-Morse  Co. 
Goold,  Sliapley  &  Muir  Co. 
London   Concrete  Machinery  Co. 

Generators,  Turbine  Driven 
De  Laval  Steam  Turbine  Co. 

Glass 

Consolidated  Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer  Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Gravel  Washing  Plants 

Dull  Company,  Raymond  W. 


Hammer  Drills 

Canadian   Ingersoll-Rand  Co. 

High  Pressure  Pipe  Lines 

rittsburgli    Valve,   Foundry  & 
Construction  Company 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sbeldons  Limited 

Sturtevant  Co.,  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian   Ingersoll-Rand  Co. 
Gillis  &  Geogliegan 
Goold,  Sbapley  &  Muir  Co. 
Lecky  &  Collis 

London   Concrete   Machinery  Co. 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert 

Pollard  Mfg.  Company. 
Pawling  &  Harnischfeger. 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thompson  Pipe  Co. 
Kerr  Engine  Company 

Incinerators 

Ideal   Incinerator  &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 

Insulating  Compounds 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  8c  Co.,  F.  H. 
I'.eclitci,  n.  K. 

Interior  Finish  and  Doors 

Canada  (Jffice  &  School  Fur.  Co 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sbeldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lath  Board 

Bishopric  Wall  Board  Co. 

Lime 

Dominion  Lime  Company 

Maloney,  John 

Standard  White  Lime  Co. 

Lighting  and  Pumping  Installations 
Can.  H.  W.  Johns-Manville  Co., 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal  Locomotive  Works 

Marble   Working  Machinery 
Pollard  Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 

Mechanical  Draft  Apparatus 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 


Meters,  Water 

MclJougall  Caledonian  Iron  Wki 
Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil  Tank  &  Pump  Co. 

Ornamental  Moulds 

London  Concrete  Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her 
bert 

Packing 

Can.  Consolidated  Rubber  Co. 

Paints  and  Varnishes 

Dominion   Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Co. 
Barber  Asphalt  Paving  Company 
Dunn  Wire-Cut-Lug  Brick  Co 
National  Paving  Brick  Manufac- 
turers' Association 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.  Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

Canadian   Pipe  Co. 

Dominion  Concrete  Co. 

Gartshore-Thomson  Pipe  Co. 

National   Iron  Works 

Pacific  Coast  Pipe  Co. 

United  States  Cast  Iron  Pipe  Co. 

Vancouver    Wood    Pipe  &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 
(Continued  on  Page  14) 


''"jl|niiiip|If; 


Another  Letter — 

And  Another  Installation 

Messrs.  Saxe  &  Archibald  whose  letter  to 
our  Montreal  agents  is  here  reproduced, 
specified  the  G  &  G  Telescopic  Hoist  for 
the  La  Sauvegarde  Building. 


SAUVECAEDE  BUILDING. 

In  Montreal  alone, a  number  of  the 
most  prominent  buildings  are  equip- 
ped with  the  a  &  G  Telescopic  Hoist 


Raises  a  maximum  load  of  500  lbs.  at  a 

speed  of  30  feet  per  minute,  operated  from 

sidewalk.    Clean,  safe  and  noiseless  in  operation. 

Only  ash  hoist  with  which  it  is  practical  for  one  man  to  perform 

entire  removal  of  ashes.  <<a^    i    •     ^         i  >» 

Made  tn  Canada 


VVrite 
to 
nearest 
agent  for 
illustrated 
Booklet 
and  Prices 


GILLIS  &  GEOGHEGAN,    Sherbrooke,  Que. 


,  Ltd. 


Black  Building  Supply  Co.,  Ltd.  B.  &  S.  H.  Thompson  &  Co 

Agents  for  Ontario  Agents  for  Quebec 

Toronto  Montreal 

W.  T.  Grose.  Agent  for  Manitoba,  Saskatchewan,  Alberta,  Winnipeg 


Wm.  N.  O'NeilCo..  Ltd. 

Agents  for  British  Columbia 
Vancouver 


June  10,  1915 


THE   CONTRACT  RECORD 


13 


MADE  IN  CANADA' 


CHAMPION 


The  CHAMPION  Lever  Road  Drag  is  conceded  by  users  in  all 
parts  of  the  country  to  be  the  most  complete  road  drag  made.  It  is 
simple,  ilurable,  capable  and  easily  operated.  We  offer  it  as  a  road 
drag  that  will  not  fail  to  meet  the  approval  of  the  most  exacting  user. 


Champion   Road   and   Contractors  Outfits 

A  complete  and  varied  line  of  all  machines  for 
Road  Building  and  Street  Work 


Manufactured  by 


American  Road  Machine  Company  of  Canada,  Limited 

GODERICH,  ONTARIO 


CHAMPION 

Off-set  Grader  Tongue 

This  is  a-  most  important  appliance  for  use  with  any  grader,  and  is 
especially  desirable  where  traction  engine  or  other  power  is  used  for 
operating  the  Grader.  Ditching  is  a  much  easier  operation  with  the 
use  of  tliese  olT-set  tongues,  as  it  allows  the  teams,  engine  or  other 
power  to  use  the  middle  of  the  road  at  all  times  while  the  Grader  may 
be  otT  side  either  to  right  or  left  of  road 

The  operator  on  driver's  seat  has  full  control  at  all  times  and  can 
Ining  the  machine  into  line  with  the  teams  or  engine  whenever  de- 
sired. 

CHAMPION 
LEVER  ROAD  DRAG 

I-^ength  of  blade 
Width  of  blade  .. 
Weight  


WRITE  FOR 

CATALOG  AND  PRICES 


Macadam  Roads 


'4 


must  be  built 
of  a 

Tough 
Stone 

that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS-Continued 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 

Pile  Driving  Machinery 
Heatty  &  Sons,  M. 
Hrowning  Company 
Canadian  IngersolI  Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Letky  &  Collis 
Marsh  &  Henthorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgli  Valve,  Foundry  & 
Construction  Company 

Plaster  Bond 

Ceresit   Waterproofing  Co. 

Plumbing  Supplies 
Mueller  Mfg.  Co..  H. 

Planing   Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Britnel!  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Tona  Gypsum  Company 

Plate  Glass 

Excelsior  Plate  Glass  Company 

Plug  Drillers 

Canadian    IngersoII-Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian  IngersoII-Rand 


Power  Engines 

Inglis  Company,  John 

Pressed  Brick 

Interprovincial  Brick  Co. 

Pump  Valves 

Can.  Consolidated  Rubber  Co. 

Pumps  and  Pumping  Machinery 
Beatty   &  Sons,  M. 
Canadian  Blower  and  Forge  Co. 
Canadian  Fairbanks-Morse  Co. 
Canadian   Ingersoll-Rand  Co. 
Cook,  A.  U. 

De  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.   Co.,  Wni. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Morris  Machine  Works 
Smart-Turner  Machine  Co. 
Turbine  Equipment  Company 

Quarry  Machinery 

American    Road    Machine  Com- 
pany of  C'anada 
Canadian    Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Gartsliore,   John  T. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collii 

Refrigeration  Machinery 
Keiths  Limited 

Road  Asphalt 

Asphalt  &  Supply  Company 


Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

American  Road  Machine  Co. 
Exeter  Mfg.  Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Morrison   &   Co.,  T.  A. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Roof  Glazing 

Hope  &  Sons,  Henry 

Roofing  Material 
Bird  &  Son 

Bishopric  Wall  Board  Co. 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar   People  Limited 

Rubber  Covered  Rolls 

Can.  Consolidated  Rubber  Co. 

Rubber  Cement 

Can.  Consolidated  Rubber  Co. 

Rubber  Mats 

Can.  Consolidated  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Dull  Company,  Raymond  W. 

Safes  and  Vaults 

Can.  Fairbanks-Morse  Company. 
Taylor,  J.  &  J. 

Scales 

Can.    Fairbanks-Morse  Company. 


Screens 

American    Road    Machine  Com- 
pany of  Canada 
Canada  Wire  &  Iron  Goods  Co. 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Company 

Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartsbore  Thomson  Pipe  Co. 
Lonrlon   Concrete   Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 

Sewer  Trenching 
Lecky  &  Collis 

Sheathing  Board 

Bishopric  Wall   Board  Co. 

Shovels  (Steam) 

Browning  Company 
Beatty  &  Sons,  M. 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Montreal  Locomotive  Works 

Silo  Moulds 

London  Concrete  Macliinery  Co. 
Skylights 

Hope  &  Sons,  Henry 

Pedlar  People  Limited 
Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 

DesMoines  Bridge  &  Iron  Co. 

Hamilton  Mfg.  Co.,  Wm. 

MacKinnon,  Holmes  &  Co. 

Manitoba  Bridge  &  Iron  Works 

Pittsburgh-DesMoines  Steel  Co. 

Pedlar  People  Limited 
Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co. 

Pittsburgh  Valve,  Foundry  anu 
Construction  Company 

Slieldons  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 


ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

ARCHITECTS  .-  Psitronhe  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  5539 — Connecting  All  Departments 

MONTREAL 


June  Iti,  101.") 

/  
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


''QUALITY 
FIRST" 

SARNIFX 

Made 
in 

Canada 


SARNIA  STEEL  CEILINGS 

Metal  ceilings  and  walls  are  particularly  adaptable  for  use  in  stores,  apartment 
houses,  basements,  school  houses,  etc.,  on  account  of  its  protedlion  from  fire  and 
permanent  finish. 

Illustrated  below  is  our  Dublin  Scroll  design  in  walls,  ceihng  and  cornice. 


KILLERS   CONTINUOUS  HIP  SHINGLES 


.S\\V\\\\\\\VNSV\\\N.\\\\\\\V\\\\\\\\V\\\NX\\\\\\V\\\\\ 


We  manufadture  a  complete  line  of  Plain  Galvanized  Iron,  Corrugated  Iron, 
Metal  Shingles,  Ventilators,  Sky  Lights,  Eave  Trough,  Volleys,  Condudor  Pipe,  etc. 

Write  for  descriptive  literature  and  stock  price  lists. 

SARNIA  METAL  PRODUCTS  CO.,  Limited 

SARNIA,  ONTARIO 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS-  Continued 


Sprinkler  Systems 
Keitlis  Limited 

Steam  Engines 

Sturtevant  Co.  of  Can.  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Stuitevant  Co.  of  Can.  Ltd.,  B.  F. 

Steel  Bars 

Burlington  Steel  Company 
Doniiiiioii  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 

Steel 

Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Steel  Pipe 

Factory  Products  Limited 
Page-Hersey  Iron  Tube  &  Lead 
Co.,  Ltd. 

Sound  Deadening 

Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Stair  Builders 

McGregor  &  Mclntyre 

Stair  Treads 

Can.  Consolidated  Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metals  Co. 

Stone  Backing 

Ceresit  Waterproofing  Co. 

Stone 

Britnell  &  Company 
Hagersville   Contracting  Co. 
Maloney,  John 
Morrison  &  Co.,  T.  A. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 

Stone  Saws 

Anderson,  Geo. 


Stone  and  Sand  Elevators 
American  Road  Machine  Co. 

Stone  Working  Machinery 
Pollard   Mfg.  Company 

Steel  Sash 

Hope  &  Sons,  Henry 

Structural  Iron  and  Steel 

Burlington  Steel  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor  &  Mclntyre 
Pittsburgh-DesMoines  Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Submarine  Drills 
Lecky  &  Collis 

Stucco  Board 

Bishopric  Wall  Board  Co. 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton   Mfg.   Co.,  Wm. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind   Engine   &  Pump 

Company 
Pittsburgli-DesMoines  Steel  Co. 
Vancouver  Wood  Pipe    &  Tank 

Company 

Tarring  Machinery 

Taroads    Syndicate  Ltd. 


Telescopic  H  jists 

Black  Building  Supply  Co. 
Gillis  &  G-ogliegan 

Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 
Hunt  &  Co.,  Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 
Tiling 

Can.  Consolidated  Rubber  Co. 
Tires  (Auto,  Bicycle,  Motor-cycle, 
Carriage) 

Can.  Consolidated  Rubber  Co. 
Toncan  Metal 

Stark  Rolling  Mills  Co. 
Towers 

Goold,  Shapley  &  Muir  Co. 
Track  Systems  (Hand,  Power  and 
Electric) 

Morris  ('rane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.  Consolidated  Rubber  Co. 
Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

Turbine  Equipment  Company 
Turnbuckles 

Canadian     Billings     &  Spencer, 
Ltd. 

Vacuum  Cleaners 

United  Electric  Company 
Valves 

Canada  Iron  Corporation 
Can.    Fairbanks-Morse  Company. 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
Pittsburgh  Valve,  Foundry  & 
Construction  Company 
Ventilating  &  Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Sturtevant  Co.  of  Can,  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co, 
of  Canada,  Ltd, 

Wagons 

Deere  Plow  Co,,  John 
TifSn  Wagon  Co, 
Watson  \Vagon  Co. 

Wall  Board 

r.ird  &  Son 

Bishopric  Wall  B<,jrd  Co, 

Water  Level  Apparatus 
Gent  &  Company 

Waterproofing 

Can.  H.  VV.  Johns-Manville  Co., 

Ltd. 

Ceresit  Waterproofing  Co. 
Trussed  Concrete  Steel  Co. 
Wadsworth  Howland  &  Co.,  Inc. 

Waterproofing  Compound 
Ceresit   Waterproofing  Co. 

Water  Softeners  and  Filters 
American  Water  Softener  Co. 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wki 

Weather-Wear  Roof  Coating 

Ceresit  Waterproofing  Co. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Standard  Underground  Cable  Co 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co 

Wire  Rope 

Canada  Wire  &  Cable  Co. 
Dominion  Wire  Rope  Co.,  Ltd. 


iiT^LUXPH ALTE"  is  a  heavy  road  oil  containing  80%  of  solid  pure  bitumen  com- 
bined  with  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  "FLUXPHALTE"  has  been  placed  on  the  Canadian  market 

"FLUXPH ALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 

103-107  Board  of  Trade  Bldg.       -       -  MONTREAL 


June  16,  1915 
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"National"  means  100%  Value  to  You 


Importations  mean 


37% 
63% 


to  the  Customs 
Value  to  You 


Imported  cars  equal  to  tlie  "National"  in 
construction,  material  and  design  cannot  be 
sold  in  Canada  at  the  "National"  price.  Why 
pay  more  for  other  cars?  Or  why  pay  the 
same  and  get  less  car  value? 

From  the  standpoint  of  business,  value  and 
patriotism  no  Canadian  user  of  dump  cars 
siiould  ever  consider  the  foreign  market. 

Our  policy  is  "Made  in  Canada"  purchasing 
when  the  goods  are  equal  or  superior  to  im- 
portations. The  "National"  hand  dump  car 
is  made  in  all  sizes  up  to  8  yards.  Larger 
capacities  are  air  dumped. 

Ge^  our  prices  and  detailed  tu formation. 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  BX'D'G. 


Built  of  Sackville  Freestone 


Quarried 
in 

Canada^^ 

Block  Stone 
Random  Stone 
Dimension  Stone 
Head  Sills 
Shoddy 
Stone  Sawing 

Get  our  prices. 


A  Toronto  ReslJence  built  of  Sackville  Freestone 


SACKVILLE  FREESTONE  COMPANY,  LIMITED 

Sackville,  N.  B. 

Toronto  Agent:  A.  W.  Steward,  Builders'  Exchange 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Aikenliead  Architectural  Metal  Works   in 

Aikenlicad   Hardware  Company   

Albert  Manufacturinn  Company   

Allitli   Manufacturing  Company   

American  Road  Machine  Co.  of  Canada  ....  13 

American  Enameled  ]irick  &  Tile  Co   00 

.\nderson    &   Co.,    Limited,  Ceorge   

Anglins  T,imited   '~ 

Asphalt  &  Supply  Company  

Aull    &    Wiborg    Company    'iO 

j'arlicr   Aspliall    I'.iviiiK  Company  

licatly  &  Sons,  Limited,  M   <i!) 

licchtcl,  B.  E  

Merlin  Mills  Company   

Bird   &  Son    'i*^ 

liishopric  Wall  Board  Company   ''>'■'< 

Black  Building  Supply  Company   1- 

Uradford  Pressed  Brick  Company   74 

Britnell  &  Company,   Limited    I>4 

Urowning  Comjjany  

Burlington  Steel  Company    *>'•' 


Electric  Steel  &  Metals  ('ompany  

Estcy  Bros  

Exeter  Manufacturing  Company    51) 

Gait  Engineering  Company,  John   72 

Ciartshore,  John  J   •>7 

( iartshore-Tliompson  Pipe  &  Furnace  Co.   ..  70 

Gent  Company   8 

(iillis  &  Geoghegan   12 

Goodwin  I'arsby  &  Company  

Goold,  Shapley  &  Muir  Company   57 

Hagcrsville  Contracting  Company   13 

llamillon  Bridge  Works  Company  

Hamilton   Company,    Wm   t'>4 

Hamilton,   S.    W   T2 

Hope   &  Son  of  Canada,    Ltd.,   Henry  .... 

Hopkins  &  Company,  F.  H   76 

llidl  Iron  &  Steel  Foundries   7 

Hunt  &  Company,  Robert  W   72 

Hydraulic  Press  Brick  Company  


Orpen  Conduit  Company    75 

Ormsby  Company,  A.  B   H2 

Ottawa   Paint   Works    ^ 

Pacific  Coast  Pipe  Company   71 

Page-Hersey  Company   2f) 

Page  Wire   Fence  Co  

I'aterson  Manufacturing  Company  

Pawling  &  Harnischfeger  

Pedlar  People   )i 

Peerless  Form  Clamp  Company  

Pittsburgh-DesMoines  Steel  Co   7.'! 

Pittsburgh  Valve,  Foundry  &  Construction 

Company   71 

Pollard  Manufacturing  Company   11 

Power  &  Son  

Priestman  Brothers   i;) 

Pullar  Company,  H.  B   72 


Oueenstown   Ouarry  Company 


Canada  Crushed  Stone  Corporation    15 

Canada   Iron   Corporation   Limited    70 

Canada  Wire  and  Cable  Company   (10 

Canada  Wire  &  Iron  Goods  Company   71 

Canadian  Billings  &  Spencer   22 

Canadian    Bridge   Company    73 

Canadian  Blower  and  Forge  Company    74 

Canadian  Consolidated  Rubber  Co   3 

Canadian   Equipment   Company    -1 

Canadian  Fairbanks-Morse  Co  

Canadian    IngersoU-Kand   Company    2 

Canadian  H.  W.  Johns-Manville  C^o.,  Ltd... 

Canadian  Office  School  Furniture  Co   72 

Carreau,  J.  E   14 

Cast  Stone  Block  &  Machine  Co   9 

Cement   Gun   Company    22 

Ceresit  Waterproofing  Company    50 

Chelsea  Elevator  C'ompany   71 

Chicago  Bridge  &  Iron  Works   71 

Chipman  &  Power   72 

Cleaton,  R.  E  

Conduits  Company,  Limited   04 

Cook,  A.   D   01 

Crossley   Machine  Company    5 

Crushed  Stone  Limited    00 

Hake  Engine  Company      04 

Deere  Plow  Company,  John  

DeLaval    Steam    Turbine  Company   

Dennis  Wire  &  Iron  Company   

DesMoines  Bridge  &  Iron  ComiJany   73 

Dickson  Bridge  Works  

Dominion  Bridge  Works  

Dominion  Concrete  Company   53 

Dominion  Engineering  &  Inspection  Co.   ...  72 
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Stanley  &  Company,  W.  F  
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Steel  &  Radiation   72 
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Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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DOTY    MARINE   ENGINE    &   BOILER    CO.,  LTD 

GODERICH,  ONTARIO  WINNIPEG,  MANITOBA 


HOISTS 


Builders'  Elevators 
Derrick  Hoists 
Mine  Hoists 
Clamshell  Hoists 
Pile  Drivers 
Logging  Engines 
Independent  Swingers 


LECKY  &  COLLIS,  LIMITED 


43  Scott  Street,  TORONTO 


49  Beaver  Hall  Hill,  MONTREAL 


PRIESTMAN 


Road  Construction  and 
Street  Cleaning 
Equipment 


Oil  Sprayers 


Concrete  Mixers 


GRABS  and  CLAMSHELLS 


Street  Pavers 


« 
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SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
woodandsteelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 
Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto    Montreal  Limited        Winnipeg  Calgary 


COATIMG 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  >  took  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Linings 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connectioni 
ParkdaU  5000 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all 
lines  right  now  and  ours  has 
not  escaped.  Contractors  need 
work  and  are  tendering  closer 
to  rock-bottom  than  the)-  have 
for  many  years.  All  material 
has  dwindled  in  price.  So  has 
labor. 

You  can  save  20%  to  30^0  of 
normal  cost  by  building  your 
sewers  now.  The  extra  yi^o 
or  1%  that  money  costs  is  swal- 
lowed up  by  the  saving  on  work. 

-BUY  NOW- 

and  keep  the  wheels  of  progress  turning. 

The  Ontario  Sewer  Pipe  Co.,  Ltd. 

MIMICO,  ONT. 
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Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 


THREE  SEWER  PIPE  FACTORIES 


ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Artificial  Light  Costs  $$$ 
Daylight  Costs    -    -  000 

BY  means  of  accurately  formed  glass  prisms  you  can  have  your  build- 
ing Hooded  with  sunlight  all  day.     Not  merely  at  the  windows 
but  perfectly  distributed  to  the  darkest  portions  of  the  building. 

The  one  best  way  to  get  such  results  is  by  the  use  of 

LUXFER  PRISMS 

Other  prisms  will  admit  daylight  but  Luxfer  puts  daylight  where  you 
want. 

Always  specify  Luxfer— tne  first  and  best  prism. 

LUXFER  PRISM  COMPANY,  LIMITED 

100  King  Street  West,  Toronto,  Ont. 
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Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 

Limited 

Welland,  Ontario 


>^  THE 

{EMENT  -  UJN 

On  Irrigation  Work 

The  illu^ration  shows  irrigation  ditches  in  Hawaii 
where  the  Cement  Gun  applied  "Gunite"  50  to  1 00  square 
yards  per  hour,  one  and  one  half  inches  thick.  The  results 
have  been  very  successful  in  every  case. 

Bull  etin  No.  35  gives  a  description  of  the  Cement-Gun 
in  use  on  irrigation  ditches.  Our  107-page  treatise  on  the 
Cement-Gun,  embracing  the  Process,  Produd,  Apparatus, 
General  Data,  Uses  and  Opinions,  will  be  mailed  to  you 
free  upon  reque^.    Write  for  copies  now. 

Cement  Gun  Company 

Incorporated 

New  York 


June,  1915 
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HUGH  G.  MACLEAN,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 
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Tlie  Personal  Factor  in  Road  Construction 

JrRISPRUDENCE  recognizes  two  forms  of  judg- 
ment; one  is  based  on  law,  and  the  other  on 
equity.  Law  is  intended  to  promote  the  in- 
terests of  justice,  but  at  times  the  letter  (jf  the 
law  defeats  the  ends  of  justice,  and  equity  becomes  a 
consideration.  We  are  not  lawyers,  but  that  is  our 
conception  of  the  meaning  of  these  terms.  We  have 
often  wondered  if  it  were  possible  for  the  dead,  hard 
"specification" — which  at  best  is  a  compromise,  Hmit- 
ing  the  hope  of  some  owner  and  defining  the  services  of 
some  servant — to  be  vitalized  so  that  the  owner's 
wishes  could  be  attained  and  the  servant's  services 
appreciated. 

If  one  class  of  specification  more  than  another  may 
be  considered  a  cold,  dead  thing,  we  believe  that  the 
road  specification  challenges  competition.  The  own- 
er of  a  road  is  nobody  in  particular.  The  road  is  not 
for  sale.  The  powers  that  order  its  construction  are 
usually  not  those  who  use  it,  and  the  majority  of  its 
users  have  not  paid  anything  for  it.  The  roadside 
proprietors,  who  pay  for  it  only  indirectly,  in  the  ma- 
jority of  cases  do  not  use  it,  not  owning  any  means 
of  locomotion  other  than  pedestrianism,  which  calls 
for  the  use  of  roads  chiefly  as  crossings.  Pedestrians 
are  not  regarded  favorably  by  other  road  users,  in 
any  case,  even  where  no  sidewalks  exist.  Who,  then, 
owns  the  road  ;  and  to  whom  is  its  builder  answerable? 
Yet  what  is  a  surer  sign  of  progress  and  prosperity 
than  well  made  and  properly  maintained  roads?  The 
building  of  bad  roads,  then,  or  the  failure  to  use  every 
endeavor  to  build  good  ones,  is,  in  the  first  place,  a 
form  of  high  treason  against  the  material  interests 
of  a  community. 

Everyone  who  uses  a  badly-made  road — pedestrian, 
carter,  hackman,  tradesman,  cyclist,  autoist — suffers 
as  the  result  of  the  builder's  carelessness.  And  think 
what  an  uneven  road  means  to  the  invalid,  whose 
every  movement  is  pain,  and  to  the  surgeon,  the  work 
of  whose  skilful  hand  is  so  dependent  upon  steady 
nerves.  Who  is  the  road  builder?  The  contractor 
carries  out,  or  endeavors  to  make  it  appear  that  he 
carries  out,  the  specifications  on  which  he  tenders.  He 
is  responsible  to  the  engineer  who  drew  up  those 
specifications.  The  engineer  may  have  copied  his 
specifications  from  those  of  some  other  town,  or  he 
may  have  prepared  his  own,  with  or  without  the  ser- 
vices of  a  lawyer  and  chemist.  The  engineer  is  re- 
sponsible to  a  Road  Committee,  Town  Manager,  or 
Council.  The  Council  is  the  legally  responsible  party 
— and  the  Council  is  usually  composed  of  men  whose 
qualifications  may  be  varied  and  great,  but  do  not  in- 
clude any  practical  or  theoretical  knowledge  of  what 
constitutes  a  good  form  of  road  construction. 

All  of  these  considerations  entail  upon  the  engi- 
neer, contractor,  foremen  and  workers  a  special  need 
for  conscientious,  loyal  service.  This  can  be  obtained 
only  where  there  is  goodwill  and  team-play.  The  driv- 
ing, swearing,  blustering  foreman  or  boss  cannot  build 
a  good  road.  He  may  l^uild  a  good  looking  road,  and 
may  l)uild  it  quickly,  and  add  to  the  contractor's  pro- 
fits, Init  the  maintenance  of  that  road  will  cost  more 
and  its  life  will  be  shorter  in  pn  u  tic  m  ti>  the  sense 
of  injustice  aroused  in  the  minds  of  llie  men  w  ho  work 
under  him.  Watch  a  gang  working  under  a  man 
will  nil  they  respect  but  arc  not  afraid  of.  and  compare 


It  w 


ith  another  gan"  win 


)  cciwcr  in  anlici])ation  of 
some  undeserved  vituperation  every  lime  the  boss 
comes  by.    In  road-building,  as  in  everything  else, 
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team-play  is  essential;  it  is  good  for  the  workmen, 
good  for  the  road,  and  good  for  the  community  that 
tises  the  road. 


The  Importance  of  Publicity  for  the  Engineer 

WIIY  siiould  we  engineers  be  interested  in  ])ul)- 
licity?    Is  there  good  reason  for  de])arting 
from  the  time-honored    ])recept    that  our 
achievements    are    sufficient    witnesses  to 
their  creator's  ability? 

lie  who  moulds  together  brick  and  steel  and  stone, 
it  matters  not  with  what  great  cunning,  will  never 
rise  in  the  estimation  of  those  al)out  him  to  a  posi- 
tion above  that  of  a  skilled  artisan.  The  engineer's 
mute  witnesses  of  his  ability  are  to  the  public  mere 
piles  of  steel,  long  lines  of  railroads,  or  canals,  or  tun- 
nels— just  material  things.  The  ])ublic  must  learn  that 
we  dream  dreams  and  see  visions  long  before  a  pound 
of  material  is  shaped ;  that  a  part  of  our  dreams  is 
ever  to  stibject  the  forces  of  nature  so  that  man  may 
develop  the  best  that  is  in  him,  according  to  his  des- 
tiny. 

The  man  in  the  street  is  not  likely  to  find  this  out 
unless  we  tell  it  to  him  in  his  own  language.  We  have 
waited  long  enough  for  him  to  find  it  out  unassisted, 
and  our  rewards  bear  evidence  of  the  fruitlessness  of 
our  waiting.  Unless  we  show  that  we  are  leaders,  we 
shall  l)e  only  workers — hewers  of  wood  and  drawers  of 
water. 

There  are  ttther  reasons  for  proper  publicity  con- 
ducted by  engineers,  all  of  which  may  be  included  in 
the  broad  purpose  of  service  to  the  public.  One  of 
these  is  to  correct  error  and  misrepresentation,  so  that 
when  questions  of  public  policy  come  up  they  will  be 
decided  in  accordance  with  correct  engineering  prin- 
ciples rather  than  by  the  whim  of  the  moment,  di- 
rected, perchance,  l)y  some  small  class  to  further  sel- 
fish ends. 

The  country  is  burdened  with  wastefulness  where 
engineering  skill  might  save  vast  sums.  For  instance, 
it  is  planned  to  spend  a  hundred  million  dollars  on 
highways  in  New  York  State  without  adequate  pro- 
vision for  maintenance.  It  is  hardly  possible  that 
such  a  propcisition  would  have  been  seriously  enter- 
tained if  the  public  had  waited  for  the  opinion  of  the 
engineering  profession  .  before  making  a  decision. 
Again:  Recently  a  proposition  to  spend  fift\-  million 
dollars  on  good  roads  in  Ohio  was  voted  upon  without 
any  preliminary  studies  or  surveys  as  to  how  the 
money  was  to  be  spent.  Had  the  proposition  been 
approved,  the  money  would  have  been  largely  wasted 
under  the  direction  of  jockeying  politicians. 

At  present  the  (jovernment  is  spending  millions  of 
dollars  and  requiring  the  owners  to  spend  many  more 
in  making  a  physical  valuation  of  the  railroads.  When 
two  vacancies  occurred  in  the  Interstate  Commerce 
Commission  a  year  or  so  ago,  the  suggestion  was  made 
to  one  who  had  the  ear  of  the  apjjointive  power  that  it 
would  be  desirable  to  have  one  of  the  vacancies  filled 
by  an  engineer.  He  replied  that  such  a  position  re- 
quired a  judicial  cjuality  of  mind,  and  that  the  in- 
cumbent could  surround  himself  with  all  the  expert 
service  needed.  His  answer  implied  that  an  engineer 
could  not  be  found  possessing  the  necessary  judicial 

*From  an  address  before  the  Kngineeriiig  Section  of  the  Chicago  Assoc- 
iation of  Coinmeice  l),v  O.K.  Drayer,  Chairman  Publicity  Conimitec,  Cleve- 
land Engineering  Society. 


(juality  of  mind.  It  should  be  stated  that  the  man  who 
gave  this  reply  was  a  lawyer. 

There  is  a  vast  national  field  for  furnishing  engi- 
neering information  to  the  public,  which  can  be  taken 
care  of  only  by  a  jjermanent  national  information  bur- 
eau conducted  by  engineers. 

We  have  technical  and  research  societies  without 
number — so  many  that  the  public  can  hardly  be  blamed 
for  believing  that  we  are  interested  in  material  things 
only.  Perhaps  we  need  a  national  bureau  to  conduct 
and  cultivate  business  relations  with  the  i)ublic,  in- 
cluding inter-society  relati(jns,  publicity,  employment, 
and  legislation. 

All  over  the  country  there  is  a  growing  ])rotest 
against  the  direction  of  municipal  afifairs  by  the  law- 
yer and  the  politician.  The  administration  of  muni- 
cipal business  is  largely  a  function  of  engineering. 
Why  not  enable  the  public  to  see  this  situation  in  its 
true  light  and  thereby  perform  a  public  benefaction 
as  well  as  advance  our  own  interests?  Positions  for 
engineers  would  increase  in  number,  and  compensa- 
tion likewise.  In  the  matter  of  seeking  to  j^revent 
harmful  legislation,  recent  events  in  the  State  of  Illin- 
ois are  a  sufiiciently  strong  argument  to  convince 
Chicago  engineers  of  the  need. 


The  Dominion  Government's  Works 
Programme 

IT  has  been  announced  that  the  Dominion  Govern- 
ment will  continue  the  construction  of  all  public 
works  under  contract  in  Canada.  Apart  from  the 
war,  the  total  expenditure  of  the  Dominion  will 
reach  $200,000,000  for  the  year,  while  the  war  exjjendi- 
ture  will  mean  an  addition  of  $100,000,000.  The  total 
daily  expenditure,  therefore,  exclusive  of  Sundays,  will 
be  about  one  million  dollars,  in  order  to  maintain  the 
existing  programme  and  to  carry  on  the  Dominion's 
part  in  the  war.  The  programme  for  the  current  year 
includes  an  expenditure  upon  public  works  of  S25,- 
000,(J<J0,  on  railways  and  canals  of  $27,000,000.  and  on 
capital  account  and  works  of  harbour  commissioners 
of  over  three  and  a  half  millions.  Since  the  outbreak 
of  the  war  the  Dominion  has  made  every  effort  to 
minimize  unemployment  in  Canada  by  maintaining  it> 
l)rogramme  of  public  works,  including  the  I.  R.  C.  ter- 
minals at  Halifax,  the  Welland  Canal,  the  Quebec 
iSridge,  the  N.  T.  R.  and  Hudson  Bay  Railroad,  and 
terminal  elevators  and  harbours  at  Halifax,  St.  John, 
Oue])ec,  Montreal,  Toronto,  Hamilton,  Port  Arthur 
and  Fort  W  illiam,  X'ancouver,  and  \'ictoria. 


Promotion  by  Competitive  Examination 

According  to  a  committee  on  salaries  and  grades  of 
the  Municipal  Engineers  of  New  York  City,  promo- 
tion by  exatnination  tends  to  advance  men  who  have 
a  willingness  and  taste  for  studying  civil-service  meth- 
ods and  preparing  for  examinations,  and  to  eliminate 
men  inclined  to  give  their  best  efforts  to  the  work  in 
hand.  Especially  is  this  true  in  professional  technical 
employment  beyond  grades  rated  at  $2,400  a  year. 
Beyond  such  limits  intelligent  and  fair  appraisal  should 
supersede  examinations,  excepting  some  effective  and 
fair  (lualifying  test. 

Ciood  men  are  not  attracted  and  held  by  salaries 
alone,  but  hy  the  conditions  under  which  they  work. 
The  efficiency  of  the  Board  of  Water  Supply  force 
compares  favorably  with  any  large  public  or  private 
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eii^inceriny-  organization.  This  Board  lias  been  noted 
also  for  its  esi)rit  de  corps  and  enthusiasm  for  its 
work.  These  desirable  qualities,  the  report  states, 
were  obtained  by  selecting  the  most  suitable  available 


men  for  the  leading  positions,  giving  great  weight,  not 
onlv  to  technical  fitness,  but  also  to  those  personal 
c|ualifications  which  cannot  be  learned  or  rated  by  ex- 
aminations. 


How  Standards  of  Quality  for  Concrete 
Road  Materials  are  Rising 


Tl  1 1^  successful  future  of  concrete  roads  depends 
upon  firm  adherence  to  superior  quality  con- 
crete. Sub-grading  and  drainage  may  be 
good,  and  of  course  must  be  good  for  any  road 
that  is  to  endure,  but  the  final  criterion  of  a  concrete 
road  as  distinguished  from  other  construction,  accord- 
ing to  F.ngineering  and  Contracting,  is  the  integrity 
and  durability  of  the  material  itself— the  quality  of  the 
concrete.  The  service  to  be  given  by  concrete  in  no 
other  structure  calls  for  such  perfect  quality  of  ma- 
terial as  is  demanded  in  a  road.  This  truth  is  not  a 
new  discovery ;  it  has  long  been  known  to  the  few 
best  students' of  concrete  roads.  The  new  feature  is 
that,  whereas  formerly  the  few  observed  the  truth  and 
the  many  neglected  it.  now  the  many  observe  the  truth 
and  only  the"' few  neglect  it.  One  is  very  strongly  im- 
pressed with  this  change  when  reviewing  the  last  sea- 
son's reports  of  municipalities  that  have  been  Iniild- 
ing  concrete  roads  for  a  few  years. 

"The  quality  of  concrete  is  determined  by  the  qual- 
ity of  the  raw  materials,  by  the  proportioning  and  in- 
corporation of  these  materials,  and  b\'  the  curing  of 
the  dei)osited  mixtures.  To  the  perfection  of  all  of 
these  things  experienced  concrete  road  builders  are 
paying  now  much  more  strict  attention  than  a  year 
ago  was  considered  at  all  essential,  and  are  urging 
even  stricter  attention  in  future  work.  Practice  has 
reached  a  point  where  a  demand  exists  for  refinement 
in  materials  for  and  processes  of  concrete  production 
for  roads.  This  stage  of  attainment  in  the  develop- 
ment of  the  concrete  road  is  to  our  mind  the  finest 
promise  that  we  have  that  the  concrete  road  has  ar- 
rived. 

First,  in  the  attention  being  given  to  ensure  l)et- 
tcr  concrete  materials,  is  cement.  Very  few  communi- 
ties having  much  experience  in  concrete  road  building- 
fail  to  provide  for  the  thorough  testing  of  all  cement. 
This  is  essential.  Few  materials  as  widely  manufac- 
tured as  is  Portland  cement  rank  as  more  uniformly 
of  high  average  quality,  but  all  cement  is  not  test- 
proof  any  more  than  are  every  brick  and  every  steel 
i)ar.  No  road  job  of  any  size  fails  to  receive  an  occa- 
sional shii)ment  of  cement  that  has  to  be  rejected.  'J"he 
safeguard  is  testing.  'I'o  make  testing  practical)le  and 
to  provide  direct  control,  commissions  having  concrete 
road  work  in  charge  are  adopting  the  plan  of  furnish- 
ing all  cement.  Besides  securing  control  of  the  test- 
ing, the  road  authorities  by  this  plan  avoid  any  tend- 
ency of  the  contractor  to  reduce  the  cement  content 
of  his  concrete.  F.xcessive  use  is  prevented  b}'  hold- 
ing the  contractor  responsible  for  any  over-run  of  ce- 
ment and  for  loss  of  cement  bags. 

.Aggregates  for  concrete  for  road  work  need,  and 
arc  receiving,  increased  scrutiny  as  to  cpuility.  i'it 
run  gravel  is  not  accepted  by  many.  Stone  and 
screened  gravel  are  required  to  be  graded  and  t<>  be 
kept  within  narrow  size  limits.  In  some  work  the 
coarse  aggregate  is  recpn'red   to  conform   to  a  set 


co-efficient  of  wear.  Inspection  of  sand  is  rigid.  The 
dirt  content  and  the  proportion  of  flat  flakes  are  being 
strictly  limited,  and  it  is  a  usual  demand  that  the  grad- 
ing of  particles  be  fairly  perfect.  Altogether  concrete 
road  practice  in  the  requirements  for  quality  of  con- 
crete aggregates  is  superior  to  that  in  almost  all  other 
kinds  of  concrete  construction. 

The  best  road  construction  sets  a  high  standard  of 
perfection  in  the  proportioning  and  mixing  of  con- 
crete. Set  proportions  are  commonly  abjured.  The 
aggregate  is  studied  to  determine  proportion  of  voids, 
sizes,  form  and  gradation  of  particles,  and  the  con- 
crete content  is  varied  to  conform,  and  as  frequentl}^ 
as  need  be,  with  the  purpose  of  securing  density  of 
mixture.  Duration  and  speed  of  mixing  are  strictly 
governed.  One  road  commissioner  .  has  conducted 
careful  tests  to  determine  the  quality  of  mixture  pro- 
duced by  diflerent  numbers  of  revolutions  and  dif- 
ferent speeds  of  rotation  of  the  mixer  used,  and  on  the 
results  has  set  rigid  requirements  for  mixing  time 
and  mixer  speed.  Here  it  may  be  noted  that  indix'idu- 
al  tests  are  positively  necessary  on  each  work  where 
different  mixers  are  used ;  for  the  speed  of  rotation 
and  number  of  turns  which  give  the  best  concrete 
with  one  mixer  are  no  criterion  of  what  another  mixer 
will  do. 

The  methods  of  curing  are  numerous,  and  the  dif- 
ference in  efficiency  between  the  better  methods  is  not 
great.  The  advance  in  curing  methods  indicated  by 
recent  practice  is  shown  rather  in  the  care  with  which 
all  methods  are  carried  out  than  in  devising  unique 
methods.  The  curing  period  is  lengthened  wherever 
possible  ;  water  is  supplied  liberally,  and  the  road  slab 
is  kept  continuously  wet ;  protection  from  wind  and 
sun  is  sought. 

The  preceding  summary  of  increased  refinement  in 
conducting  concrete  road  work  can  be  lengthened  ma- 
terially by  adding  minor  details.  The  fact  that  con- 
crete road  building  is  becoming  a  very  particular  task 
of  concrete  construction  has,  however,  been  clearly  in- 
dicated— and  that  is  all  that  it  was  proposed  to  do. 
The  contractor  wdiose  experience  has  been  confined  to 
general  concrete  construction  must  be  prepared  to 
accept  new  standards  of  refinement  in  concrete  pro- 
duction when  he  enters  the  field  of  road  work.  It  is 
more  important  to  emphasize  this  fact  than  most  of 
the  other  changed  conditions  that  concrete  road  con- 
struction brings,  because  it  is  less  obvious  than  most 
of  the  others.  Coincidentally  it  should  be  noted  that 
the  tendency  for  increased  refinement  is  bringing  an 
increase  in  concrete  pavement  costs.  The  old  "dollar  a 
\ard"  slogan  of  the  concrete  road  enthusiast  is  ceas- 
ing to  have  much  of  the  truth  iliat  it  once  had.  Dol- 
lar a  yard  concrete  roads  will  \>v  built  in  occasional 
places,  but  the  concrete  road  of  the  future  will  most 
certainly  exceed  materially  the  cost  of  most  of  the 
concrete  roads  of  the  past-  and  it  should  do  so,  for 
unless  all  indications  fail  it  will  be  a  nnicli  better  road. 
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Future  Practice  in  Sewage  Disposal 

By  George  W.  Fuller 


'  ■^111''.  f(ill()\vin<,r  on  the  ])r()l)al)lc'  future 

I        changes  in  sewage  disposal  practice  was  giv- 
JL       en  at  the  re(|uest  of  the  Metropolitan  Sewer- 
age Commission  of  New  York  City,  and  is 
(|uoted  from  their  final  rtport. 

Oxidation  Methods 

These  procedures  are  aimed  essentially  at  the  pre- 
vention of  putrefaction  of  sewage  matter,  and  hence 
deal  particularly  with  soluble  and  colloidal  constitu- 
ents of  sewage. 

Dilution. — This  is  the  prevailing  method  all  over 
the  world  for  securing  the  oxidation  of  soluble  or  non- 
settling  sewage  matters  wherever  there  is  ample  water 
to  bring  about  satisfactory  results.  Without  attempt- 
ing to  state  precisely  the  digestive  capacity  of  New 
York  Harbor,  it  is  sufficient  to  say  that  for  all  time 
to  come  it  will  oxidize  under  suitable  conditions  tlie 
clarified  sewage  of  many  millions  of  people.  Dc])art 
ures  from  this  method  will  be  required  solely  in  areas 
where  the  sewage  cannot  readily  be  delivered  to  bodies 
of  water  of  sufficient  volume. 

The  dilution  method  has  usually  been  applied  in 
this  country  under  improper  conditions.  Clean  water- 
courses can  be  maintained  with  the  dilution  methods, 
and  ]jast  shortcomings  should  not  militate  against  the 
advantages  and  economies  of  utilizing  the  digestive 
cai)acity  of  the  harbor  waters. 

Filtration. — Where  sewage  cannot  be  applied  to 
diluting  bodies  (>f  water  on  account  of  the  distance 
from  same  and  llie  expense  of  delivering  the  sewage, 
filters  will  undoul)tedly  continue  to  serve  a  useful  pur- 
pose, i  believe  the  future  will  show  no  radical  de- 
partures in  the  efficiency  or  cost  of  either  sprinkling 
or  contact  filters.  The  tendency  will  be  towards  im- 
provements in  the  design  of  certain  details.  I  am 
clearly  of  the  opinion  that  filtration  has  no  future  so 
far  as  relates  to  the  main  volume  of  New  York  sewage. 

For  certain  areas,  particularly  those  now  com- 
paratively sparsely  populated,  I  think  that  a  number 
of  filter  plants  installed  and  operated  for  a  period  of 
ten  to  twenty  years  may  in  the  end  prove  cheaper, 
even  if  then  abandoned,  than  would  be  the  case  if  at 
the  outset  the  general  plan  should  embody  the  execu- 
tion of  collection  works  for  a  central  plant  with  sev- 
eral subdivisions. 

1  look  for  imjjrovements  in  the  preliminary  treat- 
ment of  sewage  to  lessen  materially  the  odors  some- 
times attending  sprinkling  filters.  For  certain  thickly 
populated  districts  1  believe  contact  l)eds  are  entitled 
to  careful  consideration. 

The  lessening  of  odors  requires  primarily  the  pre- 
vention of  ])utrefactive  conditions  becoming  estal)- 
lished  in  the  unfiltered  sewage  by  aeration,  oxidizing 
chemicals,  and  probably  to  some  extent  by  the  applica- 
tion of  sewage  so  as  to  minimize  the  opportunity  for 
wind  action  to  transport  sewage  spray. 

Aeration. — I  look  upon  aeration  as  a  promising- 
means  of  guarding  against  putrefaction.  If  conditions 
arise  where  it  is  necessary  to  deal  with  sewage  which 
has  to  some  extent  undergone  putrefaction  I  consider 
it  possible  that  organic  matter  to  a  limited  extent  may 
be  reduced  through  oxidation  by  air.  Except  for  lim- 
ited quantities  of  unstal)le  organic  substances  aeration 
cannot  be  counted  upon  as  an  oxidizing  agent  in  jjrac- 


tice.  It  provides  molecular  oxygen,  whereas  the  bullc 
of  the  organic  matter  of  sewage  is  oxidized  only  by 
the  atomic  oxygen  of  certain  powerful  oxidizing 
agents,  or  the  slow  oxidation  efifected  through  bacter- 
ial action. 

The  function  of  aeration  is  essentially  one  of  arti- 
ficially prolonging  the  period  of  decomposition  of  sew- 
age on  an  inoffensive  aerobic  basis,  ft  may  be  that 
conditions  will  arise  where  the  occasional  ajjplication 
of  air  by  artificial  means  will  permit  the  dilution  meth- 
od to  be  employed,  whereas  without  aeration  or  some 
similar  treatment  the  dilution  method  would  present 
objectionable  and  offensive  shortcomings. 

On  the  score  of  cost  the  aeration  method  for  gen- 
eral use  does  not  look  promising;  and  this  is  particu- 
larly true  of  the  New  York  conditions,  where  the  sew- 
age oscillates  back  and  forth  for  a  period  of  time  that 
makes  a  demand  on  the  atmospheric  oxygen  greater 
than  is  the  case  with  many  flowing  inland  streams. 

Oxidizing  Chemicals. — The  cost  of  applying  such 
chemicals  as  liquid  chlorine  and  hypochlorite  of  lime 
or  soda  is  prohibitive  on  account  of  the  relatively 
small  amomit  of  organic  matter  that  is  oxidized.  The 
true  function  of  such  agents  is  the  killing  of  bacteria, 
and  within  certain  limits  they  are  useful  as  a  pre- 
servative for  sewage  to  prevent  decomi)osition  rather 
than  to  effect  complete  ultimate  oxidation  of  the  non- 
settling  organic  matters. 

Electrolytic  Treatment. — A  good  deal  is  claimed 
from  time  to  time  for  the  economical  advantages  de- 
rived from  the  application  of  electricity  in  variou- 
types  of  electrolytic  cells  in  oxidizing  the  organic  mat- 
ters of  sewage.  In  particular  is  this  claimed  where  the 
current  may  be  applied  to  sea  water.  While  improve- 
ments in  this  direction  may  be  possible,  I  do  not  be- 
lieve that  they  are  promising  enough  to  warrant  con- 
sideration of  electrolytic  treatment  as  a  substitute  for 
the  dilution  method. 

The  electrolytic  production  of  cliemicals  to  ])reci- 
pitate  certain  colloidal  and  other  non-settling  organic 
matters  may  prove  desirable  in  the  future  and  worthy 
of  adoption  under  some  conditions.  This  method 
would  be  used,  however,  in  conjunction  with  settling 
tanks,  and  could  be  employed  supplementary  to  such 
tanks  without  recjuiring  material  changes  in  the  de- 
sign of  tanks  built  for  plain  sedimentation  alone. 

Clarification 

The  jnirpose  of  clarification  devices  is  to  prevent 
unsightly  sewage  solids  appearing  in  the  diluting  wa 
ter,  or  the  formation  of  sludge  banks  in  watercourses. 

Fine  Screens. — Fine  screens  afford  the  cheapest 
way  of  removing  visible  objects  of  sewage  origin  from 
the  waters  receiving  sewage  where  such  screening 
treatment  alone  is  sufficient  for  obtaining  satisfactory 
results.  Under  conditions  where  the  limit  is  at  times 
reached  in  the  amount  of  clarified  sewage  which  a 
watercourse  will  oxidize  satisfactorily,  settling  tank.-- 
as  a  general  rule  are  cheaper  to  install  than  screens, 
because  for  a  given  cost  they  will  remove  a  greater 
quantity  of  organic  matter.  Where  screens  will  suffice 
for  a  term  of  years — say  ten  or  more — it  is  quite  i)os- 
sible  that  it  will  prove  economical  to  install  screens 
first,  to  be  followed  later  by  settling  basins  as  occa- 
sion demands.    .American  exjjerience  with  fine  screens 
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is  cjuitc  limited  and  not  altogether  satisfactory,  owing- 
to  the  devices  re<|uiring  much  attention  and  repair. 
This  has  meant  not  only  expense,  hut  also  serious  in- 
terruptions in  continuity  of  service. 

Screens  are  employed  to  much  bettor  advantage  in 
luirope,  particularly  in  Germany.  At  Dresden,  Frank- 
fort and  Mamhurg  experiences  demonstrate  on  a  large 
scale  that  it  is  feasible  to  operate  moving  plate  screens 
with  an  opening  as  small  as  0.04  in.  At  present 
the  so-called  Reinsch  t}pe  of  screen,  as  installed  at 
Dresden,  seems  to  be  nn)st  popular.  It  is  of  the  disc 
type,  with  slots  about  0.085  in.  wide  and  1.25  ins.  long. 

As  tine  screens  ct)me  into  service  in  America  I  look 
for  marked  improvements  in  continuity  of  service  and 
freedom  from  expensive  repair  costs.  I  do  not  believe 
that  efficiency  will  be  any  greater  than  that  indicated 
by  European  evidence  unless  it  should  result  from  ap- 
l)lying  to  screens  sewages  which  are  fresher  and  less 
comminuted  than  has  been  the  case  at  Dresden,  Frank- 
fort and  Mamhurg. 

Settling  Tanks. — Sedimentation  for  a  two-hour 
period  at  the  average  rate  of  sewage  flow  will  give  as 
good  results  as  it  is  prudent  to  obtain  from  sedimenta- 
tion. For  local  conditions  I  favor  single-storey  tanks 
with  hopper  bottoms,  as  it  is  undesirable  to  septicize 
the  sludge  at  its  point  of  origin. 

The  construction  of  settling  tanks  along  the  New 
York  water  front  presents  some  difficulties  on  account 
of  the  high  cost  of  ground,  complications  from  salt 
water  backing  into  the  sewers  at  high  tide,  and  the 
necessity  of  caring  for  storm  flows.  I  believe  these 
difficulties  can  be  overcome  by  careful  engineering 
study. 

Fine  Screens  vs.  Settling  Tanks. — My  views  have 
been  alread}'  indicated  in  the  foregoing  paragraphs. 
But  as  the  question  has  much  significance  in  New 
York  I  will  state  that,  in  my  opinion,  screens  are  pre- 
ferable to  settling  tanks  only  where  it  is  desirable  or 
necessary  to  remove  only  relatively  large  sewage  mat- 
ters in  suspension.  Where  settling  solids  would  form 
deposits  in  the  watercourses  if  screening  alone  were 
adopted,  to  install  settling  tanks  will  prove  wiser  than 
to  install  fine  screens.  Available  data  in  this  country 
are  now  too  meagre  to  allow  fine  lines  to  be  drawn 
in  this  comparison.  For  problems  of  this  magnitude 
special  study  should  be  given  before  construction,  not 
only  of  the  relative  merits  of  the  two  systems  as  a 
whole,  but  also  of  the  local  conditions  at  each  main 
sewer  outlet  or  groups  of  outlets  which  can  be  con- 
veniently united.  Both  screening  plants  and  settling 
plants  can  be  operated  for  treating  fresh  sewage  with- 
out creating  any  nuisance. 

Chemical  Precipitation. — The  use  of  coagulating 
chemicals  has  been  known  for  lifty  years  as  a  hcljiful 
adjunct  in  removing  ])articles  of  suspended  matter 
which  are  so  fine  that  they  will  not  subside  in  ordinary 
settling  tanks.  The  expense  of  iIk-  added  chemicals 
and  the  large  increase  in  the  Nolunic  of  the  resulting 
sludge  is  such  that  as  a  general  proposition  chemical 
precipitation  is  not  worth  while. 

Sludge  Disposal 
In  the  clarification  ,,f  sewage  there  results  in  all 
cases  a  substantial  (jnanlity  of  solid  matters  moie  or 
less  mixed  with  water  and  ordinarily  spoken  of  as 
"sludge."  I-lxperience  at  other  large  seaport  towns 
employing  sewage  treatment  works,  such  as  London, 
(ilasgow.  Manchester  and  Salford,  demonstrates  con- 
clusively that  the  barging  of  sludge  to  the  open  sea 
is  the  cheapest  way  of  disposing  of  the  sludge  without 
nuisance. 


Cases  may  arise  in  isolated  areas  removed  from 
the  water  front  where  barging  to  sea  will  not  be  de- 
sirable. In  such  cases  1  advise  the  consideration  of 
two-storey  tanks  of  the  Imhoff  type,  with  the  drying' 
of  the  sludge  on  drying  beds  so  that  the  residue  can 
be  carted  oft"  readily. 

Use  for  Fertilizer. — For  more  than  fifty  years  ef- 
forts have  been  made  to  employ  sewage  sludge  econ- 
omically as  a  fertilizer.  Rarely  if  ever  has  the  result 
been  a  commercial  success  when  operations  were  con- 
ducted on  a  large  scale.  I  "do  not  look  for  any  sub- 
stantial change  in  the  future,  although  sewage  sludge 
may  perhaps  b.e  employed  as  a  "filler"  for  fertilizers. 
In  such  event  it  is  safe  to  assume  that  the  users  of 
the  material  coming  from  settling  tanks  would  be  will- 
ing to  prepare  it  for  their  processes,  and  if  this  is  so 
it  would  simply  mean  that  New  York  would  be  re- 
lieved of  operating  barges  to  sea  up  to  the  limits  to 
which  sludge  is  diverted  to  fertilizer  purposes.  While 
some  slight  saving  in  the  operation  of  barges  may  be 
accomplished,  I  do  not  look  for  any  substantial  com- 
pensation to  the  city  from  fertilizer  manufacturers 
who  might  use  the  sludge  as  filler. 

Incineration. — I  am  aware  that  at  Frankfort,  Ger- 
many, sewage  sludge  is  freed  of  water  by  centrifuging 
and  the  application  of  heat  in  revolving  drums,  so  that 
the  dried  sludge  may  be  burned  with  other  city  refuse 
in  an  adjoining  municipal  incineration  plant.  While 
this  procedure  may  have  a  future  for  inland  cities,  the 
expense  will  never  be  reduced  to  a  point  where  this 
method  will  displace  barging  to  sea  for  the  sludge  of 
a  large  seaport  town. 

Destructive  Distillation. — In  a  small  way  there  are 
some  data  available  as  to  the  production  of  combust- 
ible gases  and  coke  by  the  dry  distillation  of  sludge. 
The  cost  of  removing  the  water  is  so  great  that  the 
future  will  never  see  this  treatment  become  commer- 
cially feasible. 

Sterilization. — With  the  existing  system  of  com- 
bined sewers,  without  any  possibility  or  necessity  of 
making  the  harbor  waters  of  a  "drinking  water"  stand- 
ard of  purity,  sterilization  for  the  great  bulk  of  the 
New  York  sewage  need  never  be  seriously  considered. 
For  some  of  the  outlying  areas  where  there  are  shell 
fish  layings  or  bathing  beaches  I  anticipate  a  resort 
to  sterilization. 

Miscellaneous  Procedures 

From  time  to  time  attention  is  attracted  by  claims 
for  unusual  efficiency  or  economy,  or  both,  resulting 
from  the  employment  of  special  types  of  strainers  or 
other  clarifying  agents,  or  the  use  of  oxidizing  proced- 
ures resulting"  from  the  use  of  new  chemicals  or  of 
new  applications  of  electricity. 

Presumably  such  claims  will  be  heard  of  at  in- 
tervals in  the  future,  and  it  may  be  that  some  of  tlu-ni 
will  produce  more  eft'ect  for  a  given  cost  than  could 
now  be  attained. 

1  do  not  believe,  howex  cr,  that  the  business  aspects 
of  the  New  York  problem  w  ill  c\  er  be  materially  modi- 
licd  by  imiirox'ements  in  methods  or  devices  which 
nia_\'  become  a\ailal)le. 

,\s  time  advances  a  clearer  understanding  will  be 
obtained  as  to  just  what  is  needed  in  certain  of  the  sub- 
divisions, and  the  progressive  installation  of  any  pro- 
ject as  large  as  the  New  York  sewage  disposal  prob- 
lem will  give  opportunity  to  adopt  in  the  designs  the 
current  improvements,  which,  as  above  stated,  will 
in  all  probability  relate  to  minor  details  rather  than 
to  underlying  principles. 
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The  Bell  Falls  Hydro-Electric  Development 

on  the  Rouge  River 


By  L.  A.  Herdt,  D.Sc,  F.R.S.C. 


TNI''  I  l;i\vkfsl)urv  Eleftric  I-i.^lit  and  I'ower 
C  i)mi)any  have  lately  completed  and  i)Ut  in 
(ipcration  their  new  hydro-electric  develol)- 
ment  at  the  I'cll  Falls,  on  the  Krjns^c  River, 
ahnnt  eleven  miles  from  Calumet,  Que.  Tiiis  develo]> 
ment  was  started  in  tln'  summer  of  1913,  hut  a  con- 
siderable i)art  of  the  woiM<  has  been  carried  out  since 
last  jidy.  1"he  company's  original  power  house  of 
al)out  1,300  horse-power  is  also  situated  on  tlie  Rou^c 
River,  about  six  miles  nearer  to  its  confluence  with  tiic 
Ottawa  River.  Tlie  ori,q;inal  transmission  line  supplies 
3-phase  current  at  10,000  volts  to  the  villages  of  Calu- 
met and  (irem  illc  on  the  Quebec  shore  of  the  (  )ttavva 
River,  and  to  the  towns  of  Hawl<esl)nry  and  V'ank- 
leek  Hill  in  Ontario.  The  demand  for  industrial  i)ower 
in  Hawkesbury  was  increasing,  and  the  new  ])ower 
house  at  Bell  Falls  and  the  new  transmission  lines  to 
Ilawkcsburv  will  bring  about  .^,000  horse-i)ower  to  the 
market. 

At  the  l!ell  i'alls  the  course  of  the  Ronge  River 


Power  house. 

encounters  a  natural  olxstacle  formed  by  a  spur  of  a 
iiill  running  directly  across  the  valley  and  narrowing 
the  river  channel  to  a  gorge  at  the  end  of  the  spur. 
The  ri\  er  passes  through  the  gorge  over  a  natural  fall 
of  about  forty  feet,  and  at  the  head  of  this  fall  a  dam 
has  been  built  raising  the  water  in  the  upper  bay  to 
60  ft.  above  the  level  of  the  lower  bay.  This  general 
configuration  of  the  river  course  is  somewhat  common 
in  the  Laurentian  district,  perhajis  the  best  known 
case  occurring  on  the  St.  Maurice  i\i\er,  at  Sliawini- 
gan  Falls. 

Head  works  of  concrete,  consisting  of  rack  cham- 
bers with  stop  log  checks,  ha\e  been  constructed  on 
the  up])er  bay,  and  a  scpiare  tunnel  100  ft.  long  and  ol 
17  square  feet  section  has  i)een  driven  through  the  rock 
spur,  conducting  the  water  to  the  fore  bay  and  wheel 
]uts  on  the  hillside  of  the  lower  l)a\-.  The  wheel  pits, 
which  are  three  in  number,  are  oi)en  i)its  of  reinforced 
concrete,  with  individual  rack  chambers,  gates,  and 
stop  log  checks.  Two  reinforced  concrete  wing  walls 
running  back  to  the  tunnel  entrance  on  the  hillside 
form  the  fore  ba}'.    In  each  pit  is  placeil  a  twin  run- 


^llaft  turbine  with  shaft  extending 
1  of  the  wheel  pit  into  the  generatf»r 


ner  horizontal  - 
through  the  vval 

room  and  directly  connected  to  3-phase,  60-cycle,  Z,!"//) 


Mead  worl<s  on  upper  bay. 

k.v.a.  alternators  developing  current  at  2,300  volts  at 
277  r.p.m. 

The  dr.ift  tubes  are  constructed  of  reinforced  con- 
crete, and  the  generator  floor  is  constructed  above 
t  hem. 

The  generator  floor  is  constructed  over  the  tail 
lace  for  individual  transformer  chambers  and  switch- 
board chambers.  Each  chamljer,  which  is  about  half 
the  height  of  the  generator  room,  is  separated  by  a 
concrete  barrier,  but  is  open  to  the  generator  room. 
Thus  transformers  ma\'  be  run  out  of  their  chambers 
on  to  the  generator  floor  and  handled  on  the  travelling 
crane  in  the  generator  room.  Slide  rails  embedded  in 
the  floor  are  provided  in  each  transformer  chamber 
for  this  pur])ose.  Each  transformer  chamljer  is  op- 
posite the  corresponding  generator,  and  the  switch- 
board chamber  is  at  one  end  of  the  room,  opposite  the 
exciter  bay.  The  generator  field  rheostats  are  located 
on  a  small  mezzanine  gallery  above  the  switchboard. 
The  line  chamber  is  constructed  above  the  two  middle 
transformer  chambers,  and  extends  uj)  to  the  level  of 


Fore  bay  and  power  house. 

the  generator  room  roof.  One  line  is  brought  in  at 
each  end  of  this  chamber. 

Two  exciters  are  ju-ovided.  each  capable  of  exciting 
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Plan  showing  general  construction  of  power  house. 


llic  three  alternators.  One  is  dri\en  l)y  induction 
motor  from  the  2,300  volt  bus  bars;  the  other  has  an 
enclosed  water  wheel  directly  connected  to  it,  taking 
water  tiirough  an  iron  pipe  penstock  from_  the  wheel 
])it  of  luiit  Xo.  1.  The  exciters  operate  at  720  and  600 
r.i).m.,  res|)ecti\ely. 


Laying  submarine  cable. 


All  2,300-volt  bus  l^ars  and  switches  are  in  the 
switchboard  chamber,  and  are  mounted  on  an  iron 
pipe  framework.  The  oil  switches  and  circuit-breakers 
are  mechanically  operated  from  the  panel  board  at  the 
fi-ont  of  the  chamlier,  which  faces  directly  on  to  the 
generator  floor. 

The  transformers,  which  are  3-phase,  oil  insulated, 
water  cooled,  and  of  2,000  k.v.a.  output,  raise  the  volt- 
age from  the  generator  voltage  of  2,300  volts  to  17,.i00 
\  olts  for  transmission  to  Hawkesbury,  a  distance  of 
about  fourteen  miles.  The  17.300-volt  bus  bar  is  lo- 
cated on  the  ceiling  of  the  transformer  compartments, 
and  the  tw<T  line  oil  circuit-breakers  are  immediately 
above  it  in  the  line  chamber.  These  circuit-breakers 
are  clectricall}-  operated  by  solenoid  from  the  panel 
I)oard  on  the  generator  floor.  Two  sets  of  electrolytic 
lightning  arresters  are  provided,  one  for  each  line,  and 
are  installed  in  the  line  chamber. 

The  high  voltage  bus  bar  is  merely  a  transfer  bus 
and  line;  transformer  and  generator  form  a  direct 
switching  unit,  the  third  generator  and  transformer 
being  ccmnected  only  through  the  transfer  bus. 

The  low  voltage  switching  arrangement  is  some- 
what similar,  the  bus  bar  being  used  only  for  transfer 


jiiiK-  111.  ii)ir> 


THE   CONTRACT  RECORD 


629 


and  synchronizing  and  for  local  service  2,o()()-\i)lt  sup- 
ply. 

Transmission  Line. —  I'he  transmission  line  con- 
sists of  two  17,500-volt,  3-phase  circuits,  of  7-strand 
aluminium  aihle  equivalent  to  No.  1  B.  S.  copper,  car- 
ried on  a  single  wooden-pole  line. 

Near  Calumet  the  line  crosses  the  Ottawa  River 
hy  means  of  two  submarine  cables,  one  connected  to 
each  circuit,  but  capable  of  carrying  all  the  power  over 
one  line  in  case  of  emergency.  This  river  crossiug-  has 
several  features  of  special  interest.  The  cables  are 
directlv  connected  to  the  transmission  line,  without 
the  interiJositioii  of  transformers.  They  are  lead 
sheathed  and  armored  with  gah-anized  steel  wire  and 
insnlated  with  paper  for  a  working  pressure  of  22,000 
volts.  Outdoor  type  terminals  without  any  housing" 
are  used  at  the  ends  of  the  cables,  which  are  continu- 
ous, withdut  jiiint  from  slmrc  to  shore,  each  being 
2,100  ft.  long.  The  shipping  weight  of  each  drum 
was  38,000  lbs.,  and  the  drums  were  9  ft.  6  ins.  in 
diameter. 

One  cable  was  laid  at  a  time.  The  cable  drum  was 
mounted  on  bearings  in  a  crib  on  a  scow,  and  payed 


out  as  the  scow  was  towed  across  the  river.  The  lay- 
ing of  one  of  these  cables  is  illustrated. 

The  transmission  line  will  feed  direct  into  the  sub- 
station at  Hawkesbury,  and  there  the  power  will  be 
distributed  partly  at  the  line  voltage  and  also  through 
step  down  transformers  over  the  10,000-volt  lines  of 
the  Hawkesbury  Electric  Light  and  Power  Company 
in  multiple  with  No.  1  power  house. 

The  power  house,  dam  and  transmission  line  were 
constructed  by  the  Hawkesbury  Electric  Light  and 
Power  Company,  by  day  labor.  The  power  house 
switching  eciuipment  was  supplied  and  installed  by  the 
Canadian  Westinghouse  Company.  Generators,  trans- 
formers and  exciters  were  supplied  and  installed  by  the 
Canadian  General  Electric  Company.  Water-wheels 
were, supplied  and  erected  by  Canadian  Allis-Chalmers, 
Limited.  The  submarine  cable  was  supplied  and  in- 
stalled l)y  the  Canadian  British  Insulated  Cable  Com- 
pany. 

The  Consulting  Plydraulic  Engineer  on  the  work 
was  Mr.  Wm.  Kennecly,  Jr.,  of  Montreal,  and  Mr.  L. 
A.  Herdt,  D.Sc,  was  the  Consulting  Electrical  Engi- 
neer, assisted  by  Mr.  E.  Godfrey  Burr,  Electrical  En- 
gineer, Montreal. 


The  Value  of  An  Absorption  Test  for 

Wood  Blocks 


WHEN  municii)al  engineers  were  considering 
the  advisability  of  laying  treated  wood 
l)lock  pavements  some  twelve  or  fourteen 
years  ago,  it  was  uncertain  as  to  just  what 
should  be  the  requirements  of  the  specifications.  It 
was  well  known  from  previous  experience  that  the 
blocks  should  be  treated,  but  just  what  the  nature 
of  the  preservative  shcjuld  be  and  how  much  should  be 
used  were  not  well  known. 

At  that  time  it  was  proposed  to  treat  the  blocks 
with  what  w^as  known  as  the  creo-resinate  process, 
that  is,  the  preservative  should  be  composed  of  one 
part  of  creosote  oil  and  one  part  of  resin.  The  theory 
of  the  resin  in  the  preservative  was  that  the  creosote 
oil,  being  a  volatile  substance,  would  naturally  lose 
its  value  under  climatic  conditions,  but  that  the  resin 
would  keep  it  in  the  blocks  so  that  its  preservative 
properties  wmld  be  more  enduring.  It  was  felt  that 
it  was  necessary  to  prevent  the  blocks  from  decaying 
and  also  to  treat  them  so  that  they  should  not  absorb 
so  much  water  as  to  make  them  swell  and  cause  the 
pavement  to  bulge  during  a  wet  spell.  Neither  should 
tliey  shrink  too  much  in  dry,  hot  weather,  so  that  they 
would  become  loose.  Twenty  pounds  of  preservative 
was  decided  upon,  but  just  how  to  be  sure  that  the 
blocks  were  treated  with  this  amount  was  a  question, 
it  not  being  deemed  practicable  to  have  inspection  at 
tlie  plant.  It  was  finally  decided  that  as  the  weight 
of  long  leaf  yelhnv  pine  (the  wood  that  was  to  be  used) 
was  known  to  be  about  42  jjounds  per  cubic  foot,  if 
the  blocks  would  sink  in  water  they  had  been  suffi- 
ciently treated,  and  that  requirement  was  specified. 

The  test  for  expansion  was  not  so  eas}'.  .\fter 
careful  consideration  it  was  decided  to  require  an 
absDrption  test  of  the  blocks.  This  test  pro\  ided  that 
after  having  been  dried  in  a  kiln  at  a  temperature  of 

*  Paper  before  the  American  AsKocialion  for  the  Advunceuient  of 
Science  by  Geo.  W.  TUlHon,  Con»ulting»Kiiginei  r.  New  York  City. 


100  deg.  F.  for  24  hours  and  then  immersed  in  water 
for  an  additional  24  hours,  the  blocks  should  not  gain 
in  weight  more  than  3  per  cent,  during  immersion. 
Pavements  were  laid  under  this  specification  in  1903 
and  1904  ;  on  one  street  with  a  specially  prepared  oil 
preservative  that  did  not  contain  any  resin.  All  these 
blocks  conformed  to  the  requirements  as  to  weight 
and  absorption.  These  pavements  have  been  in  use 
10  and- 11  years,  without  any  expansion  joint,  and  have 
required  almost  no  attention  on  account  of  instability 
of  the  blocks. 

In  certain  cases  where  pavements  were  not  laid 
under  the  supervision  of  the  city  and  the  absorption 
test  was  not  applied,  the  pavements  did  expand  to  a 
very  considerable  extent.  The  writer  knows  of  one 
instance  where  blocks  were  laid  that  were  supposed 
to  conform  to  the  absorption  test  but  did  not,  and  had 
been  condemned,  and  these  blocks  expanded  materi- 
ally and  had  to  be  taken  up  and  replaced. 

The  city  of  New  York  is  the  only  municipality 
known  to  the  writer  Avhere  the  absorption  test  is  re- 
(juired,  and  it  is  also  the  only  city,  to  his  knowledge, 
where  an  expansion  joint  is  not  used.  Some  five^  or 
six  years  ago  the  specifications  were  changed  so  that 
an  oil  having  a  specific  gravity  of  1.10  to  1.12  was 
used  without  any  resin.  The  absorption  test  was  re- 
tained, however,  but  the  percentage  was  increased  to 
3^  for  long  leaf  yellow  pine.  No  trouble  has  occurred 
on  account  of  l)ulging,  even  where  expansion  joints 
were  not  used. 

The  writer  tirmly  believes  that  with  a  heavy  oil 
treatment  and  a  specification  requiring  an  absorption 
test,  as  given  above,  satisfactory  results  can  be  oh- 
tained  without  an  expansion  joint. 

Some  believe  that  if  a  less  amount  of  cil  is  used 
there  will  be  less  bleeding  of  the  pavement,  allhough 
by  the  use  of  an  expansion  joint  practicalh-  the  same 
results  can  be  obtained.    W  hether  the  reduction  3 


630 


THE   CONTRACT  RECORD 


June  10,  1915 


or  4  pounds  of  preservative  per  cubic  foot  will  ma- 
terially reduce  the  bleeding  of  the  jjavcment  when  first 
laid  is  uncertain  so  far  as  present  experience  goes. 

It  is  not  desirable  to  use  expansion  joints  cross- 
wise of  the  street,  and  if  the  use  of  an  expansion  joint 
along  the  curb  is  relied  upon  to  take  uj)  an  excessive 
expansion  of  the  pavement  due  to  a  light  treatment 
and  consequent  great  absorption,  it  is  possible  that 
bulging  will  occur  lengthwise  of  the  street  when  it 
would  not  occur  crosswise. 

The  Borough  of  Manhattan,  New  York  City,  in  the 
1914  specifications,  has  decreased  the  amount  of  treat- 
ment from  20  pounds  to  18  pounds  and  has  permitted 
an  absorption  of  5  per  cent,  with  no  expansion  joint; 
a  bituminous  joint  filler  is  used,  however.  Just  how 
pavements  laid  under  these  specifications  will  work 
out  in  practice  has  not  been  determined  at  the  present 
time.  But  assuming  that  an  expansion  joint  along  the 
curb  will  take  care  of 'all  thrust  in  any  direction  on 
account  of  expansion,  with  a  treatment  of  less  than 
20  pounds  per  cubic  foot  and  a  5  or  6  per  cent,  absorp- 
tion (although  this  is  not  admitted  by  the  writer),  the 
engineering  question  would  remain  whether  it  would 
be  desirable  to  have  the  lesser  treatment  with  the  ex- 
pansion joint  rather  than  the  greater  treatment  without 
it.  As  the  great  majority  of  the  wood  pavements  of  this 
country  of  long  leaf  yellow  pine  are  more  apt  to  fail 
through  some  other  agency  than  that  of  traffic,  the 
writer  feels  that  a  little  extra  expense  in  the  treating 
of  the  blocks  will  be  justified  in  the  long  rmi.  He 
realizes,  of  course,  that  where  the  traffic  is  heavy  or 
moderately  heavy,  so  that  the  blocks  are  liable  to 
wear  out  in  a  reasonable  length  of  time,  so  much  of 
the  preservative  per  cubic  foot  is  not  required  as  upon 
light  traffic  streets. 

He  feels,  therefore,  that  from  the  experience  of 
Brooklyn  particularly  a  stringent  absorption  test  is 
of  great  value  and  that  the  expense  incurred  to  make 
the  blocks  meet  it  is  justifiable.  He  appreciates  fully 
the  inconvenience  of  making  the  absorption  test,  and 
the  expense  the  contractors  are  liable  to  be  put  to  if 
the  blocks,  after  being  delivered  on  the  street,  do  not 
meet  this  requirement.  The  test,  however,  may  be 
made  at  the  plant  where  the  blocks  are  treated,  and  if 
made  by  an  authorized  inspector  of  the  municipality 
and  the  blocks  used  soon  after,  he  believes  that  this 
trouble  would  to  a  great  extent  be  obviated. 

The  Advantages  of  a  Cement-Sand  Bed 
for  Wood-Block  Paving 

By  Clark  R.  Mandigo* 

PORTLAND  cement  should  be  mixed  with  the 
sand  used  as  a  bedding  course  in  the  laying 
of  creosoted  wood-block  paving,  for  the  fol- 
lowing reasons : 

1.  Along  streets  with  car  lines  the  rise  and  fall 
of  the  rail  and  the  jar  of  passing  cars  will  cause  the 
shifting  of  a  plain  sand  cushion.  Where  water  gets 
in  around  the  rail  this  rise  and  fall  seems  to  have  a 
pumping  action,  forcing  the  water  and  sand  consider- 
able distances. 

2.  When  service  cuts  are  made  a  dry,  loose  sand 
cushion  may  run  for  some  distance,  especially  on  a 
grade,  due  to  the  blows  of  cutting  the  foundation. 
This  displacement  of  the  cushion  may  be  slight,  and 
pass  unnoticed  when  the  cut  is  repaved.  Any  settle- 
ment of  a  portion  of  the  blocks  causes  unnecessary 
wear. 

'  Assistant  City  Engineer,  Kansas  City,  Mo. 


3.  When  any  bulging  of  the  blocks  or  other  acci- 
dent occurs  which  makes  necessary  the  relaying  of  a 
portion  of  the  blocks  the  work  is  more  easily  and 
accurately  done  where  the  bed  for  the  blocks  retain- 
its  original  position  and  is  smooth  and  hard. 

4.  A  cement-sand  bed  is  good  insurance  against  the 
displacement  of  the  surface  due  to  water  getting  un- 
derneath the  blocks  on  a  grade  and  shifting  a  loose 
sand  course.  This  would  apply  to  springs  and  leaky 
service  pipes  or  mains  as  well  as  to  storm  water. 

5.  Wood  blocks  are  usually  laid  with  a  soft  filler 
in  the  joints.  The  jamming  action  of  heavily  loaded 
vehicles  may  easily  displace  some  (jf  the  blocks,  the 
sand  cushion  shifting  and  retaining  the  displacement, 
and  the  pavement  gradually  becoming  slightly  uneven. 

The  writer  has  seen  the  results  of  the  failure  of 
plain  sand  cushion  in  all  of  the  cases  cited.  Fortun- 
ately, wood  blocks  accommodate  themselves  readily 
to  slight  displacements  and  broom  down,  wearing 
smooth  with  the  surrounding  pavement.  To  insure 
long  life  and  even  w-ear,  however,  it  is  absolutely  es- 
sential that  the  wood  blocks  should  be  placed  and 
maintained  to  as  true  and  even  a  grade  and  crown 
as  it  is  possible  to  get.  If  the  surface  is  kept  true 
there  is  practically  no  wear  on  the  blocks. 

The  term  "cushion,"  where  cement  is  used,  is,  of 
course,  a  misnomer ;  it  should  be  called  leveling  course 
or  laying  bed :  the  blocks  themselves  are  a  cushion. 
Probably  the  best  way  to  lay  wood  blocks  is  in  as- 
phaltic  cement  mopped  on  an  absolutely  smooth  float- 
ed concrete  foundation.  Such  a  base,  however,  is  very 
difficult  to  obtain  in  the  present  state  of  municipal 
contracting,  and  a  cement-sand  bedding  course  ac- 
complishes very  nearly  the  same  results  except  for  the 
waterproofing  of  the  under  side  of  the  blocks. 

The  cement  and  sand  should  be  mixed  dry  in  the 
proportions  of  about  1  to  4,  spread  on  the  foundation, 
templated,  and  th6  blocks  set  and  rolled  in  the  same 
manner  as  where  a  plain  sand  cushion  is  used.  This 
allows  the  blocks  to  be  bedded  properly  before  the 
cement  has  set,  and  avoids  any  difficulty  in  placing 
them  on  a  wet  mortar.  After  the  blocks  are  rolled, 
the  water  necessary  for  the  cement  can  be  added  by 
sprinkling  the  surface  of  the  pavement,  or  enough 
moisture  would  probably  be  absorbed  from  the  con- 
crete foundation  to  set  the  cement.  The  bedding 
course  should  be  only  thick  enough  to  level  up  the 
unevenness  in  the  base,  and  with  ordinary  care  in  lay- 
ing the  concrete  foundation  in.  should  be  sufficient. 
The  increase  in  cost  of  such  a  cement-sand  course 
over  plain  sand  is  so  slight,  while  the  advantages 
gained  are  so  important  to  the  wearing  surface,  that 
a  continuance  of  the  use  of  plain  sand  as  a  bed  for 
wood-block  paving  appears  to  be  poor  economy. — 
Engineering  Record. 


Notable  Examples  of  Bascule  Lift  Bridges 

HEREWITH  we  illustrate  five  bridges  of  the 
bascule  lift  type  in  use  in  Canada.  This 
class  of  movable  span  is  specially  adapted 
to  certain  sites  and  various  forms  have  been 
developed  to  suit  local  requirements. 

The  Cross  Wall  Bridge  at  Princess  Louise  Dock, 
Ouebec,  Que.,  is  an  88-ft.  span,  carrying  a  single-track 
railway.  The  bascule  is  of  the  .Strauss  type  with  a 
concrete  counterweight,  and  was  built  in  1911.  The 
moving  leaf  w'eighs  110  tons,  and  the  whole  steel 
structure,  including  machinery,  w-eighs  168  tons.  The 
structure  visible  in  the  Iwwer  left-hand  corner  of  the 
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cut  is  an  old  "rcctractile"  draw-span  of  120  ft.,  built 
in  1888. 

The  Rocktield  Bascule  was  built  in  1913  for  the 
Dominion  Government  and  crosses  the  Lachine  Canal 
about  five  miles  west  of  Montreal.  It,  too,  is  of  the 
Strauss  type  with  the  counterweight  rotating  on  a 
separate  trunnion.  The  span  is  165  ft.  long  and  car- 
ries street-car  tracks  and  regular  traffic  on  a  thirty- 
foot  roadway.  Sidewalks  on  brackets  are  provided. 
The  moving'  leaf  weighs  207  tons  and  the  weight  of 
the  whole  structure,  exclusive  of  machinery,  is  417 
tons.  The  concrete  counterweight  weighs  about  940 
tons. 

The  Main  Street  Bascule  at  Vancouver,  B.  C,  was 
built  to  the  design  of  Messrs.  Waddell  &  Harrington, 
and  is  of  the  simple  trunnion  type.  The  span  has  a 
length  of  127  ft.  10>2  ins.,  and  carries  a  roadway  42 
ft.  wide  with  two  sidewalks  outside.  The  total  weight 
of  the  steel  in  this  bridge  is  398  tons,  of  which  327  tons 
is  included  in  the  moving  steel. 
I  The  Red  River  Bascule  on  the  National  Trans- 

I  continental  Railroad  at  Winnipeg  was  built  in  1909 
and  carries  a  double  track  designed  to  accommodate 
heavy  loading.  This  Strauss  type  lift  span  has  a 
length  of  132  ft.  The  moving  steel  in  the  leaf  weighs 
301  tons,  exclusive  of  the  operating  machinery.  The 
counterweight  tower  weighs  213  tons  and  the  counter- 
weight truss  199  tons. 

Another  Strauss  type  bascule  highway  span  is  the 
Dorchester  Bascule  over  the  St.  Charles  River  at  Que- 
i)ec,  Que.,  which  carries  a  26-ft.  roadway  with  two 
sidewalks  on  brackets.  The  span  is  148  ft.  9  ins.  long, 
and  weighs  complete  388  tons,  of  which  the  channel 
span  makes  up  140  tons. 

All  the  bascule  lift  bridges  illustrated  herewith 
were  built  by  the  Dominion  Bridge  Company,  who 
lent  the  illustrations. 


Repairing  and  Patching  Concrete 

Wet  Method. — The  surface  of  the  old  concrete  is 
thoroughl}-  roughened,  cleaned,  and  drenched  with  wa- 
ter, and  covered  with  a  cement  grout.  Then  the  iiew 
concrete  is  mixed  to  a  sloppy  consistency  and  applied, 
being  held  in  place  till  set  by  forms,  as  reciuired. 

From  the  reports  received,  it  appears  that  many 
successes  and  many  failures  have  followed  this  meth- 
od. Where  it  has  been  successful,  that  result  prob- 
ably has  been  due  to  painstaking  care  and  expense 
having  been  employed  in  the  preliminary  cleaning  and 
thorough  wetting  of  the  old  concrete  surfaces  before 
the  new  concrete  is  applied. 

Moderately  Dry  Method. — The  surface  of  the  old 
concrete  is  thoroughly  roughened,  cleaned,  and  drench- 
ed with  water,  and  powdered  with  cement  or  painted 
with  cement  grout,  after  which  the  new  concrete  is 
applied  and  thoroughly  tamped  against  the  old  sur- 
face. Generally,  such  patches  are  kept  moist  by 
si)rinkling  them  with  water  for  several  days. 

'i'he  same  couinient  a|)plies  here  as  to  the  wet 
method. 

Dowel  Method. — This  is  a  modilication  of  tlu'  two 
preceding  nielhods,  and  is  generally  used  for  oilier 
than  horizontal  surfaces,  although  it  may  be  ap])lied 
to  the  latter.  The  new  concrete  may  ha\  e  an\  con- 
sistency to  meet  the  particular  conditions  or  the  ideas 
of  the  engineer  in  charge;  but  usually  a  fairl}-  wet  con-- 
Crete  is  used.  This  method  includes  drilling  holes  and 
setting  dowels  into  the  old  concrete,  with  projecting 

•  Dftta  PoUoctert  by  llin  Coniiiiittce  on  MnHoiiry  of  llic  Aiiicricnii 
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ends  to  engage  into  the  new  concrete.  Sometimes 
steel  bars  or  metal  fabric  are  connected  to  these  dowels 
to  further  ensure  permanency  of  the  pitch. 

This  method  can  be  made  uniformly  successful,  but 
cannot  be  applied  always.  Where  any  considerable 
mass  of  new  concrete  is  to  be  connected  to  old  con- 
crete, this  is  the  only  safe  method  to  pursue. 

Wedge  Method. — This  method  includes  the  cutting 
out  of  defective  concre-te  in  such  a  manner  as  to  under- 
cut the  surrounding  good  concrete  so  that  the  new  con- 
crete will  be  held  in  place,  when  set,  by  the  shape  of 
the  binding  edges  of  the  old  concrete. 

The  difficulty  of  under-cutting  concrete  so  as  to 
secure  such  edges  is  too  great  to  make  this  method 
applicable  in  ordinary  cases ;  and,  except  where  a  con- 
siderable de])th  of  new  concrete  is  to  be  put  in,  such 
under-cutting  could  not  be  done  successfully,  as  con- 
crete cannot  be  cut  so  as  to  leave  sharp,  clean  edges. 

Cleaning  With  Steam. — This  is  a  method  of  clean- 
ing the  surfaces  of  old  concrete  preparatory  to  putting 
on  a  patch  of  new,  or  of  cleaning  the  top  of  a  rough 
concrete  floor  before  applying  the  "finish  coat."  The 
surface  of  the  old  concrete  is  brushed  as  clean  as  pos- 
sible with  stifif  brushes,  and  then  gone  over  at  least 
twice  with  a  steam  jet.  An  ordinary  piece  of  J^-in. 
gas  pipe  makes  a  very  satisfactory  jet  nozzle.  This 
short  length  of  pipe  is  connected  to  a  steam  hose  so 
that  it  can  be  moved  about  readily.  The  steam  is  sup- 
plied by  the  boilers  of  the  mixer  or  hoisting  engines. 
The  steam  will  clean  and  heat  the  concrete  surface, 
leaving  it  perfectly  dry ;  so  it  is  important  to  drench 
the  surface  thoroughly  with  water  after  cleaning  with 
steam.  In  cold  weather  it  is  found  advantageous  to 
use  hot  water.  Immediately  after  the  surface  is  thor- 
oughly cleaned  and  drenched,  the  new  concrete  is  ap- 
plied. 

Excellent  result  have  followed  the  use  of  this  meth- 
od of  cleaning;  but  it  is  essential  that  the  surface  of 
the  old  concrete  be  thoroughly  drenched  with  water 
after  using  the  steam  jet,  otherwise  the  new  concrete 
will  not  adhere  to  the  old. 

Cleaning  with  Acid. — This  method  includes  the 
washing  of  the  surface  of  the  old  concrete  with  "a  solu- 
tion of  .hydrochloric  (muriatic)  acid  (one  part  acid  to 
two  parts  water),  after  which  the  surface  must  be 
washed  carefully  and  thoroughly  to  rempve  any  free 
acid. 

This  is  a  very  commonly  applied  method  of  clean- 
ing old  concrete  surfaces  preparatory  to  placing  new 
concrete  against  them,  and  is  considered  by  many  the 
only  safe  treatment  to  use,  especially  in  cases  where 
a  "finish  coat"  is  to  be  put  on  after  the  concrete  base 
is  set. 


An  interior  loading  platform,  to  prevent  street  ob- 
struction by  trucks  or  freight,  will  be  a  novel  feature 
of  the  building  soon  to  be  erected  for  the  Eagle  Pencil 
Company  in  New  York  City.  With  the  exception  of 
the  main  entrance  hall  and  an  inclosed  storage  space, 
the  entire  first  floor  will  be  utilized  as  a  loading  plat- 
form and  dri\cwa>\  allowing  con\-cnicnt  mo\ement  of 
trucks,  'i'lie  platfoi'm  will  be  accessible  from  two 
streets. 


The  present  moveme'nt  for  the  inangnration  of  bel- 
ter estimating  methods  is  gaining  headuav  fast,  and 
the  time  is  not  far  distant  when  the  contractor  will 
refuse  to  give  gratuitous  bids  to  owners,  who,  at  their 
own  discretion,  may  or  may  not  build,  or  who  may 
ne\er  have  intended  to  build. 
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Elevation  of  the  new  concrete  bridge. 


Concrete  Plant   Used  on  Saskatoon  Bridge 


IN  the  articles  descril)in<?  the  design  and  constrne- 
ti(in  of  the  new  concrete  bridge  at  Saskatoon, 
Sasl<.,  api)earing  in  The  Contract  Record  of 
I'cbruary  10th  and  March  17th,  1915,  mention 
was  made  of  the  successful  use  of  a  pneumatic  con- 
crete mixer  employed  by  the  contractors  for  placing 
concrete  in  the  arch  rings.  Further  details  of  the  jicr- 
formances  of  this  mixer  are  now  available,  and  are 
given  below. 

The  mixer  used  on  this  work  was  a  No.  2  size, 
owned  and  leased  by  the  Pneumatic  Concrete  Placing 
(  (inipany  of  Canada,  Limited,  of  Montreal,  sole  agents 
for  the  McMichael  Patents  in  Canada.  1lie  mixer  has 
a  rated  cubic  capacity  of  ^  cu.  yd.  of  mixed  con- 
crete to  a  batch.  Tt  consists  essentially  of  a  cone- 
shaped  steel  shell  terminating  at  the  bottom  in  an 
S-inch  elbow  with  flanged  connection  to  the  pipe  line 
through  which  the  concrete  is  conveyed  to  place.  The 
dry  materials  are  charged  into  the  mixer  through  an 
air-tight  intake  valve  from  a  measuring  hoi)per  above, 
Water  is  admitted  with  the  dry  materials,  and  air  is 
admitted  at  two  points — at  the  top,  just  below  the  in- 
take valve,  and  at  the  bottom,  at  the  back  of  the  elbow. 
In  operating  the  mixer,  the  dry  aggregate  and  cement, 
with  the  necessary  amount  of  water,  are  admitted 
from  the  hopper,  the  intake  valve  is  closed,  and  air 
under  a  pressure  of  about  80  lbs.  is  admitted  at  toj) 
and  bottom,  forcing  the  materials  through  the  pipe 
at  a  high  velocity.  The  materials  and  water  are  inter- 
mingled to  a  certain  extent  when  leaving  the  measur- 
ing ho])per,  and  the  final  mixing  is  accomplished  while 
travelling  in  the  i)ipe  line,  due  to  the  materials  travel- 
ling at  different  velocities.  There  is,  of  course,  a  con- 
siderable difiference  in  the  sizes,  surfaces,  and  specific 
gravities  of  the  various  materials  in  a  batch,  and  the 
presence  of  air  aids  in  maintaining  a  variable  friction 
in  the  inner  and  outer  j)ortions  of  the  cross-section  of 
the  conveying  pipe.  The  presence  of  a  volume  of  air 
larger  than  that  of  the  batch  aids  in  reducing  the  fric- 
tional  resistance  of  the  pipe  line,  as  the  solids  are 
bouyed  to  a  large  extent  by  the  excess  air.  Actual 
movement  of  the  batch  is  accomplished  by  the  impact 
of  the  air  forced  in  at  the  elbow,  assisted  by  the  ex- 
jjansion  of  the  compressed  air  from  the  mixer  to  the 
end  of  the  pipe  line. 

The  mixer  used  at  Saskatoon  was  located  on  the 
side  hill  at  one  end  of  the  bridge,  enabling  the  con- 
tractors to  handle  materials  to  the  mixer  by  gravity 
from  the  top  of  the  hill.  The  materials  used  consisted 
of  graded  gravel  with  stone,  mostly  under  2-inch  size. 
The  gravel  was  hauled  by  teams,  and  unloaded  on  a 
stock  pile  from  which  the  bins  were  filled  by  teaiu 
scrapers.  The  aggregate  was  drawn  from  the  bins  in- 
to a  measuring  hopper,  where  the  cement  was  added. 
For  concreting  the  arch  rings  the  pipe  line  was  laid 
on  a  trestle  along  the  middle  of  the  bridge  carried  on 
the  centring,  the  axis  of  the  pipe  being  about  on  the 


level  of  the  floor  line.  The  pipe  line  ended  in  a  dis- 
charge box,  from  which  portable  chutes  were  laid  to 
the  ])oint  of  final  deposit.  This  mixing  plant  was  used 
to  place  all  concrete  after  August,  1914,  until  cold  wea- 
ther set  in,  in  December,  and  established  a  record  for 
Western  Canada  for  yardage  of  concrete  placed.  In 
tlie  first  two  weeks  during  wdiich  the  plant  was  oper- 
ated this  mixer  placed  over  2.600  cubic  yards,  and  a 
single  arch  ring,  aggregating  500  cubic  yards,  was  con- 
creted in  17j/2  hours  of  operating  time.  With  the  de- 
livery end  of  the  pipe  line  375  feet  from  the  mixer  an 
average  of  fifty  batches  an  hour  was  maintained,  aufl 
at  1,000  feet  thirty-five  batches  an  hour  was  the  out- 
])ut  over  a  lengthy  running  period.  The  speed  of 
o|)cration  dei)ends  upon  the  efficiency  of  the  men  oper- 
ating the  mixer,  the  amount  of  air  available,  and  the 
length  of  the  i)i])e  line,  assuming  that  the  materials 
can  be  suj)plied  to  the  mixer  at  the  rate  required.  f)n 
the  particular  plant  in  question  one  man  was  able  to 
attend  to  the  charging  of  each  batch,  including  adding 
the  water,  and  one  man  attended  to  all  the  operations 
necessary  to  mix  and  convey  the  batch  to  place  and,  as 
stated  above,  an  average  of  fifty  batches  an  hour  wa.- 
maintained  over  a  number  of  days. 

For- this  work  the  contractors  used  an  8-inch,  lap- 
welded,  steel  delivery  pipe,  with  cast  steel  elbows. 
This  size  pipe  line  will  require  about  one  cubic  foot 
of  free  air  to  a  lineal  foot  of  horizontal  pipe  line.  Air 
was  furnished  from  two  IngersoU-Rand  straight  line 
compressors  driven  by  two  75  h.p.  Canadian  Westing- 
house  motors.  At  full  load  the  compressors  delivered 
each  about  400  cu.  ft.  of  free  air  a  minute  at  80  lbs. 
Near  the  mixer  was  placed  a  steel  receiver  of  125  cn. 
ft.  cai)acity,  acting  as  a  reservoir,  under  a  working 
l)ressure  of  110  lbs.  to  a  sq.  in.  It  has  been  found  that 
only  about  5,000  cu.  yds.  of  concrete  can  be  placed 
through  spiral-riveted  and  lock-joint  steel  pipe  before 
leakage  develops,  but  that  English  seamless  steam  pipe 
will  deliver  10,000  to  15.000  cu.  yds.;  while  the  life 
of  oil  well  casing  may  be  measured  by  the  delivery 
of  18,000  to  20,000  cu.  yds.  of  concrete.  Cast  iroii. 
90-deg.  bends  should  have  a  radius  of  not  less  than  5 
feet,  and  generally  will  need  replacing  after  passing 
about  2,000  cu.  yds.  Long  radius  cast  steel  elbows  will 
deliver  from  15,000  to  20.000  cu.  yds.,  depending  upon 
the  aggregate. 

The  cost  of  such  a  system  of  mixing  and  placing 
concrete  is  made  up  of  (1)  the  cost  of  compressor  air 
plant,  including  power  and  air  lines,  and  installation: 
(2)  installation  of  pneumatic  mixer  and  pipe  line,  in- 
cluding renewal  of  discharge  pipe  line,  if  any;  (3) 
royalty  for  the  use  of  the  system  ;  (4)  operation  of  en- 
tire plant. 

The  first  two  items,  of  course,  will  vary  accord- 
ing to  conditions  and  locality;  the  third — the  rental  or 
royalty — is  usually  set  at  20  cents  for  each  cubic  yard 
of  concrete  placed  :  the  fourth  item  is  also  variable, 
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but  the  direct  labor  charge  for  mixing  and  placing 
should  seldom  exceed  5  or  10  cents  for  every  cubic 
yard  of  concrete. 

This  type  of  mixer  has  found  its  best  use  in  the 
placing  of  concrete  lining  for  tunnels,  but  has  been 
used  successfully  on  many  types  of  construction 
work,  ])articularly  in  placing  concrete  in  river  bridge 
l)icrs.  It  is  in  use  elsewhere  in  Canada  on  the  walls 
ami  dam  of  the  40,000,000-gallon  reservoir  for  the 
Montreal  Water  and  Power  Company,  on  the  lining 
for  the  Mount  Royal  Tunnel,  Montreal,  and  for  the 
i)6wer  development  at  Niagara  Falls,  and  has  been 
selected  for  use  in  placing  all  the  concrete  for  the  new 
trunk  sewer  tunnels  in  Vancouver.  The  contractors 
on  the  bridge  at  Saskatoon,  which  is  being  erected  by 
the  ])rovince  of  Saskatchewan  and  the  city  of  Saska- 
toon, are  Messrs.  R.  J.  Lecky  &  Company,  Limited,  of 
Rcgina. 


Details  of  Shoring  for  Large  Concrete 
Building 

\  accompanying  illustration  shows  a  very  in- 
teresting feature  in  connection  with  the  con- 
crete work  on  the  Garden  Court  Apartments 
in  Detroit  in  the  winter  of  1914-1915.  The 
i)uilding  is  about  107  ft.  wide,  185  ft.  long,  and  con- 
tains two  wings,  each  measuring  about  40  ft.  by  40  ft. 


T 


Skfctcli  of  sliDi  iii>4. 

It  is  1(X)  ft.  high  and  has  about  147,000  s(|.  fl.  of  floor 
surface.  The  concrete  frame-work  was  desig;ned  along 
the  lines  of  standard  practice.  The  floors  are  of  Flore- 
(loine  construction  as  shown  in  the  sketch. 

I'Vtrm  work  for  the  entire  building  was  erected  com- 
plete before  any  stripping  was  clone,  no  shoring  what- 
ever being  re-used.    The  reason  for  doing  this  was 

*Concret6-Ccment  Ago. 


the  installation  of  one  floor  every  5  days,  and  as  an 
extra  precaution,  due  to  the  fact  that  the  concrete 
roof  was  poured  two  weeks  before  any  stripping  was 
begun. 

There  were  14,000  pieces  of  4-in.  x  4-in.  studs,  10 
ft.  long,  used  for  shoring,  being  spaced  from  3  ft.  to 
4  ft.  on  centres.  To  the  uprights  were  nailed  2-in.  x 
6-in.  planks,  which  supported  2-in.  x  6-in.  joists,  spaced 
from  2  ft.  to  2  ft.  6  in.  on  centres.  The  joists  support- 
ed 1-in.  X  6-in.  planks  spaced  2  ft.  on  centres,  which 
in  turn  supported  the  steel  Floredomes  used  as  centr- 
ing for  the  joist  floor  construction. 

The  particular  type  of  metal  forms  ordered  for  the 
job  was  found  to  be  unsatisfactory  for  the  large  col- 
umns in  the  basement  and  the  ground  floor.  For  col- 
umns 26  in.  X  26  in.  in  size  and  up,  the  metal  forms 
bulged  badly  at  the  bottom,  due  to  the  hydrostatic 
pressure  of  the  wet  concrete  and  to  the  frail  construc- 
tion of  the  forms.  They  were  soon  discarded  after 
pouring  several  columns,  and  not  even  tried  for  the 
smaller  columns  in  the  upper  storeys. 

The  concrete  work  was  protected  from  freezing  by 
enclosing  the  building  with  canvas  and  keeping  sala- 
manders burning  for  three  days  after  placing  the  con- 
crete. It  cost  about  $10  a  day  to  operate  these  sala- 
manders on  each  floor. 


Plaster  Lining  of  Irrigation  Canals 

By  Calvin  Casteel 
(concluded  from  page  617) 

For  small  ditches  whose  side  slopes  do  not  exceed 
4  ft.  in  length  ordinary  plaster  lath  has  been  used  with 
very  satisfactory  results;  for  larger  ditches  1  x  2-in. 
material  serves  the  purpose.  Four  men  are  employed 
on  the  straight  edges ;  these  straight  edges  are  made 
of  2  X  4-in.,  12  ft.  long,  planed  smooth  on  all  four 
sides.  One  man  works  on  each  end  of  the  straight 
edge.  The  first  time  it  is  stroked  with  the  straight 
edge  the  flat  way,  and  for  finishing  it  is  run  on  edge 
to  remove  any  excess  material  that  may  be  left,  on 
account  of  the  straight  edge  springing  when  flat ;  a 
straight  edge  is  worked  on  each  slope.  Behind  the 
straight  edge  crew,  from  five  to  ten  men  are  employed 
in  shovelling  out  the  excess  material  and  levelling 
up  the  bottom.  Back  of  these  four  more  men  are 
employed,  one  on  each  berm  and  two  in  the  bottom. 
The  two  men  on  the  bank  are  employed  in  cutting  the 
berm  level  with  the  top  of  the  strips  which  have  been 
set  with  the  template.  The  men  running  the  straight 
edge  should  mark  the  top  of  the  berm  with  the  straight 
edge  by  pressing  it  back  from  the  top  of  the  strips, 
and  thus  making  a  mark  that  these  shovellers  can  fol- 
low. These  shovellers  should  use  long-handled,  square- 
pointed  shovels,  and  the  berm.  should  be  cut  level 
for  a  distance  of  not  less  than  10  ins.  The  two  shovel- 
lers in  the  bottom  are  employed  in  finishing  the  bot- 
tom ready  for  concrete.  They  also  use  square-pointed 
shovels,  to  make  the  square  corners  at  the  junction 
of  the  bottom  with  the  side  slopes. 

Aggregate 

'l"ho  ( )kanogan  Project  is  very  fortunate  in  having 
an  abundance  of  aggregate.  A  long  haul  is  hardly 
ever  recjuired,  as  aggregate  of  a  good  ([uality  can  gen- 
erally be  found  near  the  work.  Seldom  is  a  haul  of  a 
mile  required. 

Pit  run  has  in  general  been  used,  and  everything 
has  been  screened  out  that  will  not  pass  a  one-inch 
screen.  This  leaves  generally  a  preponderance  of  sand, 
and  is  just  what  is  wanted  for  plaster  liniiig.  Tests 
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as  to  the  volume  of  voids  in  the  aj?f?regatc  are  often 
made,  and  the  amount  of  cement  necessary  has  varied 
from  1  :4>4  to  1  -.SYj,  generally  running  about  1  to  5. 

Equipment. — The  mixing  on  the  Okanogan  Pro- 
ject has  been  done  with  a  Northwestern  power 
mixer,  equipped  with  a  self-loading  bucket  and  a  rcj- 
tary  pmnp  for  supplying  water. 

it  has  been  found  economy,  however,  to  have  the 
])ump  run  by  a  small  engine  of  lj/2  h.p.,  se])arate  from 
the  mixer.  The  pump  and  engine  are  both  mounted 
on  a  small  platform,  which  could  be  moved  from  one 
set-uj)  to  another  by  hand,  unless  a  long  move  was 
made,  in  which  case  it  was  hauled  in  a  wagon. 

The  ])ump  was  placed  at  the  upper  end  of  the  sec- 
tion to  be  lined,  where  the  water  supply  is,  and  a  134" 
in.  supply  pipe  run  from  the  pump  to  the  mixer.  The 
length  of  this  pipe  varied  from  300  to  400  ft.,  depend- 
ing on  the  length  of  the  set-up  and  location  of  the 
mixer,  the  mixer  being  set  up  as  near  the  centre  of  the 
section  as  the  local  conditions  would  permit. 

This  method  of  furnishing  the  su])ply  of  water  for 
mixing  has  been  found  far  better  than  the  old  plan 
of  working  pujnps  with  the  engine  on  the  mixer,  as 
in  this  case  it  was  necessary  to  run  the  supply  pipe 
in  the  bottom  of  tlie  ditch  to  the  mixer,  because  it  was 
impossible  to  get  the  joints  tight  enough  so  that  the 
l)ump  would  life  the  water  from  the  ditch,  at  a  distance 
of  from  300  to  400  ft.  When  the  pipe  was  laid  in  the 
bottom  of  the  ditch  it  was  something  of  a  handicap 
for  the  i)lastering  crew  working  on  that  end  of  the 
section. 

The  platform  for  the  mixer  is  set  on  solid  ground 
whenever  possible,  and  in  a  good  many  cases  where 
the  lower  bank  was  narrow  a  temporary  bridge  was 
built  across  the  canal  and  the  mixer  set  on  this.  The 
minimum  size  for  a  mixer  platform  is  16  x  16  ft.,  and  in 
most  cases  this  was  increased  to  16  ft.  by  20  ft.,  with 
the  mixer  set  cross-wise  on  one  end.  The  platform  is 
nailed  down  in  all  cases  to  make  it  solid,  so  as  to  facili- 
tate the  movement  of  the  wheelers  to  and  from  the 
discharge  door  of  the  mixer. 

The  time  of  discharging  the  batch  of  mixed  con- 
crete from  the  mixer  with  the  wheelbarrow  is  one  of 
the  limiting  conditions  to  the  maximum  output,  and 
special  efifort  has  been  made  to  eliminate  all  delays 
at  this  point.  There  should  be  an  incoming  and  an 
outgoing  runway  in  each  direction,  to  avoid  confusion 
at  the  mixer.  The  mixing  and  placing  is  handled  by 
one  sub-foreman,  who  must  be  a  very  energetic  fel- 
low, and  who  can  see  to  the  details  which  aid  or  hinder 
the  total  day's  work  of  the  crew.  He  must  also  be 
ready  at  all  times  to  lend  a  hand  on  anything  that  may 
come  up  and  need  immediate  attention. 

The  runways  used  for  the  wheelers  were  Ij/^  x  12- 
in.  and  1^  x  10-in.  planks,  16  ft.  long;  the  latter  were 
just  as  convenient  as  the  former,  and  seemed  to  last 
longer  without  splitting  at  the  ends,  besides  being- 
easier  to  handle  and  cheaper  in  first  cost.  Two  com- 
plete sets  of  mixer  platforms  and  running  boards  were 
used,  the  set  not  in  use  being  moved  ahead  for  the 
next  set-up,  and  were  all  in  place  when  the  mixer  was 
ready  to  be  moved.  Where  there  is  a  low  bank,  and 
the  concrete  lining  comes  near  the  top,  the  running 
boards  should  be  set  out  at  least  three  feet  from  the 
edge  of  the  lining,  where  it  is  possible.  They  can  be 
set  closer  when  necessary,  but  if  they  are  set  closer 
the  wheelbarrows  bother  the  plasterers  when  working 
near  the  top  of  the  lining,  and  this  should  be  avoided 
if  possible.  Wherever  it  can  be  done,  the  bank  should 
be  levelled  ot'i  for  the  full  length  of  the  set-up  on  the 
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outside  of  the  running  boards,  so  as  to  provide  a  re- 
turn runway  fc)r  the  empty  wheelbarrows.  If  it  is  nr,t 
econcjmical  to  do  this,  fref|uent  turnouts  should  be 
made  so  that  the  empty  wheelbarrows  can  avoid  th( 
loaded  ones  without  losing  any  time. 

The  platforms  for  dumping  the  concrete  on,  at 
the  point  where  it  is  used,  are  6  x  6  ft.,  set  on  trestles 
2  ft.  high.  One-inch  boards  and  2  x  4-in.  are  used  in 
making  these  ])latforms  and  trestles.  In  the  case  ul 
small  ditches,  the  platforms  are  laid  across  the  ditch 
from  bank  to  bank,  while  in  medium  sized  ditches, 
of  the  right  height,  one  trestle  is  used  in  line  with 
the  ditch,  and  the  other  end  of  the  platform  is  put 
on  the  bank.  These  platforms  are  moved  ten  feet  at 
a  time. 

Mixing. — The  cement  and  gravel  are  placed  in  the 
loading  bucket  together,  and  the  water  is  started  run- 
ning with  the  mixing  drum  as  the  bucket  starts  uj) 
to  discharge.  In  this  way  all  the  batch  is  mixed  to 
the  same  consistency.  The  mixing  should  be  con- 
tinued for  one  minute  and  sufficient  water  applied  h< 
make  it  wet  enough  to  spread  easily.  The  man  who 
runs  the  engine  operates  the  loading  Inicket  and  the 
water  supply.  The  operator  signals  the  man  at  the 
discharge  door  when  the  batch  is  ready.  Two  or  three 
men  are  required  to  load  the  bucket  with  gravel,  and 
one  to  handle  the  cement.  It  takes  two  and  a  half 
minutes  to  mix  and  unload  a  batch. 

Wheeling. — A  good  concrete  wheelbarrow,  having 
a  guaranteed  capacity  of  3  cubic  feet  of  wet  concrete, 
is  needed  for  this  work.  The  number  of  wheelers  re- 
cpiired  depends  upon  the  length  of  the  set-up,  and 
height  of  runways  above  tables.  Under  average  condi- 
tions, with  a  100-ft.  set-up,  ten  wheelers  can  keep  the 
mixer  running  to  full  capacity. 

Plastering 

The  tables  or  plastering  for  a  600-ft.  set-uj),  which 
is  the  best  length  to  use  under  average  conditions,  are 
located  as  follows :  Table  No.  1  is  at  the  upper  end 
of  the  section ;  Table  No.  2,  140  ft.  below  No.  1  ;  Table 
No.  3,  300  ft.  below  No.  2 ;  Table  No.  4,  460  ft.  below 
No.  3.  All  four  crews  work  in  the  same  direction, 
Avhich  keeps  the  total  average  length  of  haul  the  same 
mitil  the  section  is  finished.  The  dift'erence  in  the 
length  of  sections  for  the  two  middle  and  the  two 
end  crews  is  made  on  account  of  the  concrete  being 
harder  to  plaster  and  finish  after  it  has  been  hauled 
the  greater  distance.  When  concrete  is  hauled  from 
400  to  500  ft.  it  is  iTecessary  to  remix  it  after  it  is 
dumped  on  the  tables,  on  account  of  its  settling  while 
being  hauled.  On  this  account  the  length  of  set-up 
should  not  exceed  700  ft.,  which  makes  the  average 
haul  350  ft. 

A  placing  crew  consists  of  one  shoveller  and  two 
])lasterers,  which  in  small  ditches  is  reduced  to  a 
shoveller  and  one  plasterer.  The  shoveller  uses  a 
No.  2  scoop,  and  the  plasterers  have  a  wooden  float, 
a  plasterer's  trowel,  a  template  or  straight  edge,  and 
a  jointer.  The  shoveller  places  the  concrete  on  the 
bottom  and  slopes,  where  the  plasterers  can  spread  it 
out  evenly  with  their  float  and  then  finish  it  up  with 
their  trowels.  Every  10  ft.  an  expansion  joint  is  made: 
several  kinds  of  joints  and  jointers  have  been  tried. 
The  easiest  and  most  satisfactory  joint  was  made  with 
a  common  plaster  lath  sharpened  on  one  edge.  To 
make  the  joint,  this  lath  is  pressed  into  the  concrete 
to  a  depth  of  1  in.  and  then  removed,  and  the  crease 
made  is  stroked  lightly  with  a  trowel  to  smooth  down 
any  rough  edges  that  might  be  made  when  the  lath 
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is  removed.  The  plasterers  use  a  slraiglit  edge  on  the 
berm  and  on  the  side  slopes  to  gauge  the  thickness 
of  the  lining,  and  in  case  the  ditch  bank  is  so  high  that 
the  plasterers  cannot  work  from  the  bottom,  a  ladder 
is  used  which  is  laid  flat  on  the  slope,  and  has  a  straight 
edge  on  one  side  the  right  thickness,  to  which  he  lays 
the  concrete.  In  all  cases,  when  the  plasterer  moves 
liis  ladder  or  template,  to  which  he  is  laying  the  con- 
crete, he  strokes  the  edge  of  the  finished  concrete  with 
his  trowel  and  gives  it  a  bevel.  If  this  is  not  done  a 
small  crack  will  appear  where  the  union  is  made. 

The  plasterers  work  opposite  each  other,  and  take 
turns  in  finishing  the  bottom.  In  some  cases,  where 
it  is  convenient,  the  wheelers  dump  the  concrete  on  the 
slope  to  the  plasterer  on  the  side  next  to  the  runways ; 
this  saves  shovelling  and  enables  the  shoveller  to  give 
more  time  to  placing  the  concrete  for  the  other  plaster- 
er. Both  corners,  where  the  side  slopes  join  the  bot- 
tom and  the  berm,  are  rounded  slightly,  which  gives 
a  much  better  appearance.  A  good  plasterer  on  this 
work  sht)uld  plaster  from  5  to  6  cu.  yds.  of  concrete  in 
an  eight-hour  day,  providing  he  is  furnished  with  ma- 
terial all  the  time,  making  from  1,080  to  1,296  sq.  ft. 
Two  men  have  done  16  cu.  yds.  in  one  day,  making 
fur  one  man  1,628  sq.  ft. 

Water  Supply 

The  water  sujjply  is  kept  up  with  the  mixer  by 
building  sack  dams  at  the  lower  end  of  the  section 
just  completed  and  letting  the  water  down  for  each 
move  as  it  is  made.  A  sack  dam  was  found  most  con- 
venient, as  the  water  could  be  easily  controlled  when 
letting  it  out.  On  account  of  the  concrete  being  green, 
it  is  necessary  to  let  it  in  slowly  at  first,  until  it  has 
reached  the  next  dam  and  started  to  back  up,  when 
the  flow  can  be  increased.  As  the  dam  cannot  be  built 
until  the  upper  section  is  finished,  it  is  necessary  to 
take  precautions  to  have  everything  in  readiness  be- 
forehand, as  for  average  moves  the  water  supply  is 
the  last  thing  ready,  and  Avith  a  pay-roll  of  from  $10 
to  $12  an  hour  any  delay  of  the  whole  crew  on  this 
account  may  increase  the  cost  of  a  move  from  50  to 
100  per  cent. 

When  the  pump  was  attached  to  the  mixer,  from 
300  to  400  ft.  from  the  water  supply,  it  was  necessary 
to  lay  the  pipe  in  the  bottom  of  *he  canal,  so  as  to  have 
a  gravity  flow  up  to  within  30  ft.  of  the  puni]),  as  a 
rotary  pump  would  not  deliver  a  sufficient  supply,  on 
account  of  air  leaks  at  joints,  and  it  also  required  some 
time  to  get  it  started,  which  increased  the  cost  of  mov- 
ing considerably.  With  a  separate  pump  and  engine, 
the  pipe  can  be  laid  on  the  bank  out  of  the  way  of 
the  plasterers,  and  can  be  moved  in  about  half  of  the 
time,  without  damaging  any  lining  in  taking  it  apart 
at  the  union  and  getting  it  up  on  the  bank. 

The  supply  pipe  has  a  union  every  100  ft.,  so  that 
it  can  be  uncoupled  for  moving  from  one  set-up  to  the 
next.  Where  the  canal  is  comparatively  straight  the 
400  ft:  can  be  moved  in  one  piece  by  placing  a  man 
at  each  20-ft.  joint.  This  is  much  quicker  and  chea])cr 
when  it  can  be  done,  and  docs  not  re(|uire  any  more 
men,  as  there  arc  always  plenty  of  men  available  for 
this  work. 

A  track  man  is  employed,  whose  duty  it  is  to  see 
that  the  runways  are  kept  in  order,  and  who  also  as- 
sists the  placing  crew  when  making  a  move  with  their 
table.  The  runway  board,  from  the  runway  to  the 
table,  ahVays  comes  down  from  the  slide  away  from 
tlic  placing  crew,  so  that  the  wheelbarrow  load  is 
always  dumped  on  the  side  nearest  to  the  shoveller. 


Two  or  three  boys  are  employed  to  keep  the  sides  and 
bottom  of  the  ditches  well  sprinkled  with  a  sprinkling 
can,  just  ahead  of  the  plastering  crews,  as  the  surface 
is  apt  to  get  dry  before  the  concrete  is  laid. 

A  roustabout  team  is  employed,  to  haul  away 
boards  and  platforms  ahead  to  the  next  set-up,  arid 
also  as  one  of  the  teams  in  moving  the  mixer..  One  of 
the  teams  employed  in  hauling  aggregate  is  used  when 
needed  in  moving  the  mixer  from  one  set-up  to  the 
next.  One  man  is  employed  in  keeping  wet  the  con- 
crete that  has  already  been  laid ;  this  is  wet  from  four 
to  six  times  a  day  for  a  week  after  it  has  been  laid. 
The  cost  of  this  work  is  lessened,  and  better  results 
obtained,  by  keeping  the  water  backed  up  in  these  sec- 
tions as  high  as  possible  with  sack  dams.  This  should 
not  be  done,  however,  for  at  least  24  hours  after  the 
lining  is  placed,  as  there  is  danger  of  the  thin  lining 
being  broken  up  if  a  high  head  of  water  is  backed 
upon  it  before  the  final  set  takes  place.  In  case  the 
weather  should  be  cold,  and  there  is  any  likelihood 
of  frost,  it  is  well  to  cover  the  concrete  before  the  day 
is  finished  with  2  or  3  ins.  of  earth,  which,  under  or- 
dinary circumstances,  will  protect  it  until  it  can  with- 
stand the  frost. 

Efificiency  of  the  Lining 

One  of  the  essential  factors  that  has  determined 
the  cost  of  the  lining  on  the  Okanogan  Project  is  the 
cost  of  the  cement  on  the  work,  which  until  last  spring 
was  $6  a  barrel,  but  we  are  now  getting  it  for  $3  a 
barrel.  With  this  comparatively  cheap  cement,  the 
lining  has  been  done  for  about  $12.50  a  cubic  yard,  as 
against  $18  to  $22  when  the  work  first  started.  The 
cheapest  lining  cost  $11  a  cubic  yard,  and  the  costli- 
est $13.90,  being  respectively  5.1  cents  and  6.4  cents 
a  square  foot.  The  cheaper  lining  has  not  all  been 
due  to  the  price  of  cement :  a  constant  improvement 
in  the  methods  of  doing  the  work  has  aided  greatly  in 
reducing  this  cost. 


Determining  Voids  in  Fills  by  Puddling 

Do  not  place  too  much  trust  in  a  fill  which  was 
partially  made  a  generation  or  two  ago.  The 
older  portion  may  be  the  more  treacherous. 
Perhaps  trees  and  brush  were  used  in  mak- 
ing the  original  fill.  If  they  have  decayed,  the  fill  is  in 
a  honeycombed  condition  and  likely  to  give  way.  The 
best  method  of  locating  voids  is  by  puddling.  Enclose 
your  sub-grade  with  temporary  earth  dikes  2  ft.  higher 
than  the  sub-grade  and  divide  it  into  compartments 
by  similar  cross  dikes.  Fill  the  compartments  with 
water,  one  at  a  time,  and  weakness,  if  any,  will  shortly 
appear.  The  usual  method  of  relying  on  a  roller  for 
compacting  a  fill  is  not  nearly  so  efficacious.  In  my 
experience,  not  more  than  10  per  cent,  of  the  fills  can 
be  properly  compacted  with  a  roller  alone. — Extract 
from  a  paper  before  the  Northwestern  Road  Congress 
by  James  M.  McCleary. 


Moulds  for  concrete  newels,  finials,  rails,  balusters, 
spindles,  balls,  caps  and  bases  for  piers,  etc.,  should 
be  so  constructed  that  they  can  be  removed  piece  by 
piece  without  injuring  the  casting.  Their  strength 
and  rigidity  must  i)e  ample  to  withstand  tamping  and 
other  strains  without  distortion. 


Broomed  surfaces  for  concrete  roads  are  not  so 
common  now  as  they  were.  Brooming  merely  weak- 
ens the  surface  and  presents  a  series  of  projections 
which  greatly  increase  abrasion. 
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Expansion  in  Concrete  Sidewalks 


CONCRETE  sidewalks  may  be  generally  divid- 
ed into  two  classes  with  reference  to  expan- 
sion troubles — those  in  which  there  is  a  strip 
of  earth  between  sidewalk  and  curb,  except 
at  street  intersections,  where  the  sidewalk  pavement  is 
continued  to  the  curbs  (as  shown  on  the  accom- 
panying plan);  and  those  in  -which  the  concrete  side- 
walk covers  the  entire  surface  from  the  buildings  on 
one  side  . to  the  curb  on  the  other,  says  the  Municipal 
Journal.  In  the  latter  construction  there  will  almost 
invariably  be  a  durable  pavement  on  concrete  founda- 
tion extending  across  the  roadway  from  curb  to  curb, 
while  such  pavement  may  or  may  not  exist  in  the  other 
case. 

Concrete  expands  by  an  appreciable  amount  tmder 
the  effects  of  either  heat  or  moisture,  late  investiga- 
tions indicating  that  moisture  has'  even  mpre  expansive 
effect  than  heat.  This  tendency  to  expansion  is  very 
])owerful,  and  yet  not  irresistible,  as  is  seen  from  the 
fact  that  a  continuous  mass' of  concrete  extending  from 
building  line  to  building  line  across  the  street  could 
not  ex])and  without  moving  the  walls  of  the  building, 
which  ap])arently  it  does  not  do.  In  such  cases  there 
is,  of  course,  an  internal  compressive  stress  produced 
by  the  pressure  of  the  structures  which  prevent  the 
ox])ansion.  In  the  first  class  of  pavements  referred  to 
above,  the  sidewalk  tends  to  expand,  and  the  longi- 
tudinal exi)ansion  is  resisted  only  by  the  curb  across 
the  end  of  the  sidewalk.  If  this  is  not  sufficiently 
strong  and  well  anchored  to  resist  the  force  of  expan- 
sion, it  is  pushed  outward.  When  the  sidewalk  con- 
tracts again,  the  tendency  is  for  each  block  to  contract 
individually,  widening  the  joints  between  blocks, 
which  fill  with  dirt,  small  stones,  etc.,  which  tend  to 
render  permanent  this  widening  of  the  joint.  When 
the  pavement  next  expands,  therefore,  it  pushes  the 
end  section  a  little  further,  and  so  by  small  incre- 
ments the  end  of  the  pavement  creeps  gradually  fur- 
ther and  further  from  its  original  position.  It  would 
seem,  therefore,  that  either  the  curb  at  the  end  of  the 
sidewalk  must  be  sufficiently  strong  and  well  anchored 
to  resist  the  thrust  of  expansion,  or  it  must  be  allowed 
to  move,  with  serious  detriment  to  its  usefulness  and 
appearance.  There  is  a  third  alternative,  however, 
that  of  designing  the  construction  that  the  expansion 
may  expand  itself  in  some  other  less  objectionable 
direction.  Such  an  idea  is  indicated  in  the  sketch, 
Fig.  2,  in  which  the  pavement  is  cut  into  two  wedge- 
shaped  blocks  adjacent  to  the  intersection.  The  two 
heavy  blocks  at  the  corner  furnishing  considerable  re- 
sistance, which  is  greatly  assisted  by  the  foundation 
of  the  roadway  pavement,  these  two  wedge-shaped 
pieces  marked  c  c  will  have  the  tendency  to  move  in- 
ward from  the  curb,  which  movement  is  resisted  only 
bv  the  soil,  the  resistance  of  which  would  presumablv 
be  considerably  less  than  that  offered  by  the  corner 
pieces.  Weak  points  in  this  construction  would  be 
the  acute  angles  caused  by  the  diagonals,  but  this  point 
can  be  strengthened  by  bevelling  the  edgr  'if  [he  pave- 
ment so  as  to  give  the  pointed  end  of  llu'  hl.ick  a  tri- 
angular rather  than  a  knife-edge  section.  This  bevel- 
ling of  the  edge  would  also  assist  somewiiat  in  permit- 
ting the  blocks  to  move  as  intended,  by  causing  the 
earth  to  slide  up  the  inclined  edge.  This  would,  of 
course,  throw  the  wedge-shaped  blocks  slightly  out 
uf  line,  but  this  would  not  be  nearly  as  objectionable 


as  the  same  amount  of  movement  in  the  curbs.  A 
strip  of  thin  metal  left  in  the  diagonal  joints  would 
facilitate  this  movement. 

Another  method  of  treating  the  problem  would  be 
to  carry  the  sidewalk  pavement  continuously  to  the 
face  of  the  curb,  as  shown  in  the  lower  cross-section 
in  the  sketch,  resting  it  upon  the  concrete  or  other 
gutter  material,  which  at  this  point  is  carried  back 
under  the  curb  ;  placing  a  joint  of  about  a  sixteenth 
of  an  inch  of  tar  between  the  under  side  of  the  side- 
walk concrete  and  the  gutter,  which  tends  both  to 
make  this  joint  watertight  and  also  to  permit  sliding 
imder  temperature  expansion  and  contraction.  Rein- 
forcing rods  would  then  be  carried  back  through  sev- 
eral of  the  sidewalk  sections,  being  especially  well  an- 
chored near  the  curb  line  so  that  movement  of  the  side- 


Fig.  1.— A  successful  type  of  concrete  corner. 


walk  due  to  expansion  should  not  be  pcnnaiieiit .  W  illi 
such  construction,  the  face  of  the  sidewalk  in  line  with 
the  curb  would  move  very  little  out  of  line.  Should 
this  movement  become  objectionable  in  aiunuut,  the 
concrete  could  be  cut  back  and  refaced  at  comparative- 
ly small  expense. 

Probably  the  simplest  method  of  attempting  to 
overcome  all  of  this  expansion  trouble  is  to  use  ex- 
pansion joints.  These  have,  we  understand,  given  sat- 
/sfactory  service  in  some  cities,  but  owing  to  the  com- 
paratively weak  resistance  to  expansion  offered  by 
a  light  curb  we  anticipate  that  under  many  conditions 
it  will  not  prove  a  sure  remedy. 

The  second  case,  that  of  a  sidewalk  continuous 
from  building  to  curb,  is  the  most  difficult  to  treat, 
because  here  no  motion  is  possible  witlK)ul  overthrow- 
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llie  curl),  except  sucli  as  is  provided  for  l)y  open 
joints,  whether  filled  with  expansion  material  or  not. 
'i1ie  force  exerted  against  the  upper  edge  of  a  curb  by 
such  a  sidewalk  and  a  similar  force  exerted  by  a  con- 
crete roadway  foundation  at  about  mid-depth,  can  he 
successfully  resisted  only  by  the  strongest  curbing, 
such  as  heavy  granite  or  a  very  heavy  concrete,  in 
some  cities  this  difficulty  has  been  met  by  carrying  the 
sidewalk  concrete  across  the  top  of  the  curb,  but  the 
joint  between  the  sidewalk  concrete  and  the  top  of  the 
curb  is  almost  sure  to  weather  or  otherwise  break  into 
an  open  joint  which  is  disfiguring  and  very  apt  to 
increase  milil  tiie  edge  of  the  sidewalk  liecomes  very 
ragged.  A\  hat  seems  to  us  a  more  satisfactory  plan 
has  been  adi  ijited  in  a  number  of  cases  in  both  large 
cities  and  small  towns.  This  is  the  construction  shown 
in  the  lower  section  of  the  accompanying  drawing  and 
already  suggested  for  tlie  intersection  of  narrow  side- 
walk and  curb.     It  consists  in  not  using  any  curb  at 


Double  Scale 


Fig.  2.  — Proposed  construction  of  concrete  sidewalk. 


all,  Strictly  speaking,  but  in  finishilig  off  the  edge  of 
the  sidewalk  so  that  it  takes  the  place  of  the  curb,  this 
edge  resting  upon  the  concrete  or  other  gutter  as 
shown.  (This  assumes  that  concrete  curb  would  be 
used  and  is  sufficiently  durable  for  this  location.  Should 
grauite  or  other  more  substantial  material  be  desired, 
the  ordinary  construction  would  of  course  be  used). 
Here  also  there  would  be  a  slight  tendency  to  pro- 
gressive motion  due  to  dirt  sifting  into  the  joints 
when  the  |)a\cmcnt  contracts, -but  this  motion  would 
not  be  considi  Table  nor  its  results  serious,  if  it  is  de- 
sired to  avoid  it,  however,  reinforcing  rods  could  be 
used,  tied  back  into  the  iinier  block.  They  could  be 
anchored  either  by  bending  the  forward  end  of  the 
reinforcement,  by  using  an  anchor  plate,  or  Ijy  an- 
choring the  rod  in  a  plate  used  for  protecting  the 
edge  of  the  curb.  In  some  cities  the  entire  face  of  the 
curb,  in  streets  where  traffic  is  heavy,  is  protected  by 


a  sleel  j)late  extending  from  the  gutter  to  the  top  t,f 
the  curb,  the  reinforcing  rods  being  provided  with 
heads  which  are  countersunk  in  the  face  of  this  plate. 
The  strength  of  the  reinforcement  should  be  sufficient 
to  overcome  the  friction  of  the  sidewalk  sliding  on 
the  cinders  beneath  it  and  on  the  gutter  as  it  contracts 
to  its  original  position.  The  cost  of  this  reinforce- 
ment would  be  less  than  that  of  providing  a  substan- 
tial curb  as  in  ordinary  construction. 

Curbs  are  often  thrown  forward  by  the  expansion 
of  freezing  ground.  This  can  be  prevented  by  ensur- 
ing that  the  ground  behind  the  top  half  of  the  curb  is 
kept  drained.  Where  the  ground  is  naturally  sandy 
or  gravelly,  and  there  is  any  outlet  ff)r  the  ground 
water  close  to  the  surface,  there  is  generally  no  trouble 
(jf  this  kind.  Where  the  groimd  is  of  clay  formation, 
however,  it  is  desirable  to  place  gravel,  broken  stone, 
clean  cinders  or  some  other  material  which  will  readi- 
ly alhnv  water  to  pass  through  it,  from  the  base  of 
the  curb  up  to  within  an  inch  or  two  of  the  surface, 
])lacing  on  top  just  enough  soil  to  provide  for  the  roots 
of  sod.  it  is  desirable  to  connect  this  curb  drainage, 
either  continuously  by  a  layer  of  gravel  or  at  intervals 
of  from  ten  to  thirty  feet  by  small  pipe,  w^ith  the  por- 
ous foundation  provided  under  the  sidewalk  pavement 
to  drain  the  latter.  This  construction  w'lW  permit  the 
water  to  drain  to  the  bottom  of  the  curb,  but  unless 
it  is  removed  from  there  this  will  be  of  little  benefit. 
Where  the  grade  is  fairly  steep,  all  that  is  ordinarily 
necessary  is  to  provide  an  outlet  for  this  blind  drain- 
age system  into  the  sewer  catchbasins  or  whatever 
other  outlet  is  available.  It  is  safer,  however,  especi- 
ally where  such  outlets  are  very  infrequent,  or  where 
the  grade  is  quite  fiat,  to  place  a  small  tile  drain  be- 
hind the  curb  at  its'  base  in  order  to  remove  the  water 
which  seeps  to  this  point. 


Another  concrete  record  of  322  cu.  yds.  placed  in 
eight  hours  by  a  Yz-cn.  yd.  mixer  w-as  made  at  Balboa. 
Canal  Zone,  on  April  19,  according  to  the  Canal  Re- 
cord, in  concreting  the  south  wall  of  dry  dock  No.  1. 
The  mixer  was  one  of  four,  normally  operated  in  pairs. 
Its  mate  was  out  of  order  on  this  day,  and  both  crews, 
numbering  twenty-nine  men  and  one  sub-foreman, 
were  doubled  on  one  mixer.  The  total  labor  cost  was 
$34.87,  or  10.8  cents  per  cu.  yd.  Labor  on  this  work, 
however,  is  only  paid  13  cents  an  hour.  Delays 
amounted  to  one  hour  and  forty-five  minutes,  so  that 
the  concrete  placed  per  hour  of  working  time  was  over 
51  cu.  yds.  measured  in  the  form.  The  mixer  turned 
out  seventy-nine  batches  per  hour  while  running,  as 
each  batch  in  place  averaged  slightly  over  0.65  cu. 
yd.  It  is  estimated  that  during  this  running  time  each 
of  the  eighteen  men  engaged  in  wheeling  aggregate 
to  the  mixer  must  have  handled  147  lbs.  of  gravel  per 
minute. 


Layers  of  concrete  should  not  be  tapered  oft,  but 
be  built  with  square  ends.  When  from  any  cause  it 
becomes  impracticable  to  complete  a  laj'er,  a  plank  of 
convenient  width  should  be  secured  to  the  form, 
against  which  the  concrete  should  be  rammed,  thus 
making  a  vertical  joint. 


The  City  Treasurer  of  Vancouver,  B.  C,  will  feel 
the  effect  of  the  reduction  of  travel  over  the  street  car 
lines  resulting  from  the  growth  of  the  jitney  bus 
traffic.  It  is  said  that  the  city's  revenue  from  the  street 
car  lines  will  be  decreased  this  year  by  about  $30,000. 


June  10,  1915 


THE    CONTRACT  RECORD 


641 


Anchor  Block  for  Asphalt  Block  Pavement 

ASPHALT  paving-  blocks  arc  made  12  ins.  long, 
5  ins.  wide  and  2  ins.,  2>^  ins.  and  3  ins. 
thick.  They  are  a  mixture  of  trap  rock,  lime- 
stone dust  and  asphaltic  cement  moulded  un- 
der a  ])ressure  of  240  tons.  In  reinforcing  macadam 
roads  the  old  surface  is  brought  to  grade  by  scarifying 
and  thorough  rolling;  soft  spots  are  filled  with  con- 
crete and  over  all  is  spread  about  1  in.  df  Portland 
cement  mortar,  1  :4  mixture,  just  wet  enough  to  be 
readily  struck  true  to  line.  The  blocks  are  bedded  in 
the  fresh  mortar,  the  layers  standing  upon  the  blocks 
already  laid.  If  the  pavement  does  not  extend  from 
curb  to  curb,  the  edge  of  the  pavement  is  secured  by 
ctincrete  edging  or  a  border  of  anchor  blocks.  By  thus 
adapting  an  old-tried  and  proven  material  to  a  new 
use,  many  miles  of  heavily-travelled  macadam  high- 
ways can  be  converted  at  moderate  cost  into  perman- 
ent highways  which  otherwise  would  be  a  source  of 
endless  exjjense  and  annoyance. 

Where  firm  old  macadam  foundation  is  not  avail- 
able or  where  the  macadam  is  too  thin  to  be  service- 


This  description  is  abstracted  from  a  paper  on  As- 
phalt Block  Pavement  in  "Cornell  Civil  Engineer,"  by 
(ieo.  P.  Hemstreet. 


Plan 
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Section 

Detail  of  anchor  block. 

able,  a  foundation  of  P(jrtland  cement  concrete  is  laid 
ranging  from  4  ins.  to  6  ins.  thick.  When  blocks  are 
laid  upon  a  concrete  foundation  they  are  bedded  in 
fresh  mortar  about  Yz  in.  thick  and  the  surface  of  the 
finished  i)avcment  is  covered  with  a  thin  layer  of  clean 
sharp  sand.  The  sand  is  broomed  into  the  joints  as 
thoroughly  as  possible  and  the  surplus  left  upon  the 
surface  for  thirty  days,  during  which  time  traffic  works 
the  sand  into  the  joints.  Asphalt  blocks  are  malle- 
able, and  the  action  of  traffic  irons  the  top  edges  of 
the  joints  together  so  that  in  a  few  weeks  the  joints 
have  almost  disappeared  and  the  surface  is  smooth 
and  water-tight. 

As  motor  truck  traffic  increased,  it  was  found  that 
the  severe  vibrations  an^d  pushing  action  of  these  ve- 
hicles had  a  tendency  to  crowd  the  asphalt  blocks  out 
•  >f  line  and  in  extreme  cases  to  distort  the  blocks.  To 
remedy  this  troul)le,  an  anchor  block  was  devised  as 
illustrated  in  the  sketch.  A  steel  strip  1  in.  wide, 
shaped  like  an  elongated  letter  O,  is  forced  3^  in.  into 
the  block  and  projects  Yj  in.  into  the  mortar.  The  an- 
chor blocks  are  ])repared  at  the  plant  and  a  row  of 
them  is  laid  across  the  street  at  intervals  as  required. 
This  has  effectually  stopped  movement  of  the  blocks. 
The  anchor  blocks  have  been  successfully  used  as  bor- 
ders, thus  dispensing  with  exjiensive  concrete  edging. 


MR.  W.  li.  Carter,  whom  we  present  to  our  readers 
this  week,  is  President  of  that  well-known  Win- 
nipeg contracting  firm,  The  Carter-Halls-Aldin- 
ger  Company.    He  was  born  at  Bismarck,  Illinois, 
in  1874,  and  received  a  good  grounding  in  building  construc- 
tion in  the  school  of  practical  experience.    In  1900  he  became 


Mr.  W.  H.  Carter,  of  Winnipeg. 

Superintendent  of  Construction  for  the  William  Grace  Com- 
pany, of  Chicago,  for  which  firm  he  went  to  Winnipeg  as- 
branch  manager  in  1903:  Four  years  later  he  organized  the 
firm  of  which  he  is  now  President.  Mr.  Carter  was  Presi- 
dent of  the  Winnipeg  Builders'  Exchange  in  1910  and  1911, 
and  again  in  1914. 

Mr.  R.  H.  Balfour,  of  the  Montreal  Light.  Heat  and 
Power  Company,  has  been  appointed  Chief  Engineer  of  the 
Montreal  E.lectrical  Commission. 

Prof.  .\.  A.  Stoughton,  of  the  University  of  Manitoba, 
attended  a  meeting  of  the  Town  Planning  Commission  in 
Detroit  last  week  as  the  representative  of  the  city  of  Winni- 
peg. 

Mr.  C.  Ross  Cameron,  Sales  Manager  of  tlie  William 
Hamilton  Company,  Limited,  Peterborough.  Ont.,  resigned 
his  position  recently  to  go  to  the  front  as  commander  of 
the  machine  gun  battery.  Third  Contingent.  Mr.  Cameron 
had  been  with  the  William  Hamilton  Company  for  about 
fourteen  years,  and  during  most  of  this  time  he  was  asso- 
ciated with  the  57th  Battalion.    Mr.  G.  R.  Munro,  Chief  En- 
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gincer,  has  assiiiiud  llu-  duties  of  Sales  Manager  in  addition 
to  those  of  his  own  department. 

Mr.  Arthur  Putnam  Scott,  who  has  been  ai)poiiited  head 
of  the  metallurgical  department  of  the  Snyder  Electric  Fur- 
nace Company  of  Chicago,  is  a  Nova  Scotian,  and  gradu- 
ated from  McGill  University,  Montreal,  with  the  degree  of 
13. A.  and  the  Logan  gold  medal  for  natural  sciences  in  1890 
and  with  the  degree  of  B.Sc.  and  the  British  Association 
medal  in  chemistry  and  metallurgy  in  1898.  A  year  later  he 
became  assistant  chemist  with  the  Dominion  Iron  &  .Steel 
Company  of  Sydney,  N.  S.,  and  was  appointed  chief  chemist 
and  assistant  metallurgist  of  that  company  in  1904,  He  re- 
signed this  post  in  1908  to  enter  the  service  of  the  (ieneral 
Electric  Company,  Schenectady,  N.  Y.,  as  representative  met- 


allurgist at  the  Brackenridge  plant  of  the  Allegheny  Steel 
Cf)mpany.  In  1911  he  was  recalled  to  Sydney  as  metallurgist 
and  superintendent  of  the  steel  department  of  the  Dominion 
Iron  &  Steel  Company.  Until  recently  Mr.  Scott  has  been 
engaged  in  consulting  work,  with  headquarters  in  Montreal 


The  death  is  reported  of  Thomas  E.  Delancy,  President 
of  the  Anderson  &  Delaney  Contracting  Company,  Limited. 
Montreal. 

Mr.  C.  F.  Dibblee,  C.  E.,  died  at  Woodstock,  X.  B..  re- 
cently. The  late  Mr.  Dibblee  had  been  in  poor  health  for 
some  time,  and  had  not  been  engaged  in  active  work  since 
the  completifm  of  the  Transcontinental  Railway,  with  which 
he  was  connected. 


The  Norwood  Engineering  Company,  Cowansville,  Que., 
have  commenced  work  on  the  erection  of  a  new  factory  for 
the  manufacture  of  shells. 

The  National  Iron  Works,  Limited,  have  been  granted 
a  certificate  of  incorporation  at  Vancouver,  B.  C.  The  capi- 
tal s-tock  of  the  company  is  $3.5,000.> 

The  Kingston  Brick  and  Tile  Company  at  Sceley's  Bay, 
Ont.,  who  have  been  turning  out  large  quantities  of  drain 
tile,  are  about  to  commence  manufacturing  brick. 

The  Oranova  Brick  Manufacturing  Company  have  start- 
ed work  at  Welland,  Ont.  The  site  of  their  plant  has  a  front- 
age of  a  quarter  of  a  mile  on  the  M.  C.  R.,  which  railway  will 
run  a  switch  into  the  works.  The  company  will  operate  on 
the  co-operative  plan. 

At  Kincardine,  Ont.,  the  Hunter  Bridge  and  Boiler  Com- 
pany have  received  an  order  for  25,000  4.7  shells.  The  order 
is  required  to  be  finished  in  October,  and  is  worth  about 
$l,'j0,000.  It  will  require  the  working  of  day  and  night  shifts 
to  get  the  work  out  on  time. 

After  numerous  delays,  there  is  a  probability  of  the 
Montreal  new  building  code  receiving  final  consideration  by 
the  Council.  The  compilation  of  the  code  has  been  in  pre- 
paratioji  for  several  years.  It  has  been  modified  and  re- 
arranged, and  is  now  ready  for  the  Council's  deliberations. 

It  is  understood  that  work  will  commence  on  the  Can- 
adian Northern  Railway,  close  to  the  Manchester  sub-divi- 
sion, near  Calgary,  Alta.  A  large  contractor's  outfit  is  now 
encamped  close  to  the  C.  N.  R.  station,  ready  to  commence 
work  on  the  grading  of  the  Macleod  branch  of  that  railway. 

The  firm  of  F.  R.  Wilford  &  Company,  Limited,  has  been 
incorporated  at  Lindsay,  Ont.,  with  a  capital  stock  of  $50,000. 
The  incorporators  are  F.  R.  Wilford,  M.  M.  Wilford,  G.  H. 
Hopkins,  G.  E.  Donaldson,  and  A.  E.  Gregory,  all  of  Lind- 
say.   The  firm  will  carry  on  a  general  construction  business. 

Special  machinery  and  plant  is  being  installed  in  the 
factory  of  the  St.  Thomas  Metallic  Grave  Vault  Companj', 
at  St.  Thomas,  Ont.,  for  the  manufacture  of  25,000  shells  of 
the  18-lb.  high  explosive  variety.  The  contract  was  awarded 
recently,  and  operations  will  start  as  soon  as  the  machinery 
is  in  place. 

Work  has  been  started  on  the  laying  of  the  outfall  of 
the  Nortli-West  Sewer  System,  Victoria,  B.  C.  A  single 
lengtli  of  liCi-inch  steel  pressure  pipe  i;i3  feet  long  is  to  be 


lliiated  out  in  one  section  and  sunk.  A  diver  is  to  be  em- 
ployed in  constructing  a  concrete  platform  upon  which  to 

laj'  the  steel  pipe. 

The  annual  statement  of  the  Dominion  Steel  Corpora- 
tion was  an  agreeable  surprise  to  the  shareholders.  The 
company  earned  all  its  fixed  charges  and  the  corporation  pre- 
ferred dividends,  and  had  a  balance  of  $.'$45,000  applicable  to 
subsidiary  preferred  issues.  The  net  earnings  of  the  cor- 
poration and  its  constituent  companies  were  $3,571,058.98. 

Designs  for  three  new  bridges  have  been  submitted  to 
the  Winnipeg  City  Council,  drawn  by  Mr.  Paul  Schioler  in 
collaboration  with  Prof.  A.  A.  Stoughton,  of  Manitoba  Uni- 
versity. The  proposed  new  bridges  are  to  be  constructed 
on  Main  Street  at  a  cost  of  $191,276,  on  Maryland  Street  at 
a  cost  of  $141,680,  and  on  Arlington  Street  at  a  cost  of 
$126,379. 

St.  Lawrence  Machinery,  Limited,  is  the  name  of  a  com- 
pany incorporated  recently  to  carry  on  the  business  of  mach- 
inists and  mechanical,  electrical  and  civil  engineers  at  Mont- 
real, Que.  The  incorporators  of  the  company,  which  has 
a  capital  stock  of  $50,000,  are  C.  F.  Smith.  E.  E.  Cummings. 
Jr.,  H.  J.  Trihey,  P.  Berovitch,  and  E.  Lafontaine,  all  of 
Montreal. 

The  Spartan  Machine  Company,  Limited,  has  been  in- 
corporated at  Montreal,  Que.,  for  the  purpose  of  manufactur- 
ing and  dealing  in  all  kinds  of  railwaj--,  mining  and  builders' 
and  contractors'  supplies  and  materials.  The  capital  stock 
of  the  company,  the  incorporators  of  which  are  E.  E.  How- 
ard, J.  DeWitt,  H.  C.  McNeil,  W.  H.  Howard,  and  H.  E.  A. 
Rose,  is  $50,000. 

Four  members  of  the  Civic  Engineering  Department, 
\  ancouver,  B.  C,  have  been  working  long  hours  preparing 
plans  for  the  repair  of  the  Connaught  Bridge,  several  spans 
of  which  were  destroyed  by  the  recent  fire.  It  has  been 
necessary  to  make  new  copies  of  the  original  plans,  and  a 
scheme  is  being  arranged  for  the  better  protection  of  the 
viaduct  in  case  of  another  outbreak  of  fire. 

The  City  .\rchitect's  Department,  Toronto,  are  pre- 
paring a  heating  by-law  the  chief  object  of  which  will  be 
to  see  that  all  heating  api)aratus  are  installed  properly.  .\ 
considerable  amount  of  damage  is  done  each  year  by  the 
blowing  up  of  boilers  due  to  faulty  installation,  and  the  by- 
law is  intended  to  make  it  possible  for  the  city  authorities 
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to  see  that  all  valves  in  hot  water  systems  are  fitted  pro- 
perlj',  so  as  to  guard  against  the  danger  of  explosions. 

At  Hamilton,  Ont.,  the  City  Council  have  adopted  the 
recommendation  of  the  Board  of  Control  regarding  an  agree- 
ment with  the  Canadian  Cartridge  Company,  which  pro- 
vides for  the  sale  of  two  acres  of  land  to  the  company  at 
$4,500  an  acre.  The  company  will  start  work  at  once  on  the 
construction  of  buildings  at  a  cost  of  between  $30,000  and 
$40,000,  and  wiicn  the  plant  is  in  full  operation  it  will  give 
employment  to  some  two  hundred  men,  working  day  and 
nigiit  shifts. 

Hastings  County  Marble  Company,  Limited,  is  the  name 
of  a  firm  incorporated  recently  at  Toronto  for  the  purpose 
of  mining  and  quarrying  marble,  stone,  and  other  materials. 
The  company  will  acquire  the.McGrath  property  in  the  town- 
ship of  Marmora,  Ont.,  and  the  water  power  known  as  the 
Ellis  Falls  in  the  township  of  Belmont.  The  capital  stock 
of  tiie  company  is  $100,000,  and  the  Provisional  Directors 
are  (i.  1!.  Hall  our,  M.  Crabtree,  J.  Parker,  J  .  M. 
Duff,  and  L.  H.  Page,  all  of  Toronto. 

The  Canadian  Locomotive  Works  Company,  Kingston, 
Ont.,  have  just  concluded  a  new  contract  with  the  Canadian 
Shell  Committee  for  the  British  Government  which  will  keep 
the  works  busy  for  the  next  j'ear.  The  company  have  been 
making  shells  since  last  November,  and  they  are  now  able 
to  produce  TOO  finished  shells  a  day.  The  new  contract  calls 
for  shells  for  4.5  guns,  and  also  for  60-pounders,  and  it  is 
expected  that  three  hundred  men  will  be  needed  in  addition 
to  the  four  hundred  now  employed. 

The  Quebec  Public  Utilities  Commission  have  ruled  that 
the  financing  of  schemes  is  outside  their  jurisdiction.  The 
question  arose  when  the  Montreal  Electric  Commission  sub- 
mitted plans  for  the  construction  of  further  underground 
conduits.  Two  companies  interested  raised  an  objection 
to  the  work  on  the  ground  that  financial  conditions  were 
adverse.  The  Commission,  however,  declared  that  they  had 
nothing  to  do  with  this,  their  authority  being  limited  to  the 
approval,  modification,  or  arrangement  of  the  plans. 

Considering  the  adverse  conditions,  the  earnings  of  the 
Peter  Lyall  &  Sons  Construction  Company,  Limited,  Mont- 
real, for  the  year  ending  March  31st  last  were  satisfactory. 
They  totalled  $209,677  net,  compared  with  $230,405  last  year 
and  $258,697  in  1913.  Bond  interest  absorbs  $71,984,  the 
sinking  fund  $40,000,  and  the  preference  dividend  $91,000, 
leaving  a  balance  of  $6,693,  which,  with  the  previous  balance 
brought  forward,  gives  a  total  of  $82,830.  The  company  have 
secured  an  order  for  the  manufacture  of  4.5  howitzer  shells. 

The  contract  for  the  construction  of  the  second  unit  of 
the  main  channel  jetty  on  the  Fraser  River,  at  Steveston, 
B.  C,  has  been  let  to  the  Marsh  Hutton  Powers  Company, 
Limited,  the  contract  price  being  in  the  neighborhood  of 
$400,000.  The  contract  calls  for  the  completion  of  this  sec- 
ond unit,  which  is  7,100  feet  in  length,  in  twelve  months 
from  the  date  of  the  contract,  and  the  contractors  will  start 
work  almost  immediately.  The  jetty  will  be  of  brush  and 
rock  construction,  and  about  five  hundred  men  will  be  em- 
ployed on  the  work. 

The  members  of  the  \'ancouver  branch  of  the  Canadian 
Society  of  Civil  Engineers  have  organized  an  engineering- 
corps  which  will  carry  on  every  type  of  field  work  practised 
by  engineers  in  actual  warfare.  Mr.  R.  F.  Hayward,  General 
Manager  of  the  Western  Canada  Power  Company,  is  the 
Commander  of  the  corps,  and  the  members  will  erect  a  100- 
yard  rifle  range,  with  trenches,  land  mines,  and  replicas  of 
various  offensive  and  defensive  works,  on  a  tract  of  land 
obtained  from  the  Canadian  Pacific  Railway  Company  south- 
west (if  Shaughiiessy  Heights. 


At  a  recent  meeting  of  the  Saskatoon  Builders'  Exchange 
in  the  Board  of  Trade  offices,  the  committee  appointed  to 
meet  the  delegates  from  the  Trades  and  Labor  Council,  re- 
presenting the  plumbers,  carpenters  and  painters,  with  re- 
spect to  rates  of  wages  for  the  present  season,  reported  the 
result  of  their  interview.  The  committee  felt  that  until  there 
was  some  prospect  of  building  operations  opening  up  it  was 
impossible  to  come  to  any  definite  agreement.  They  de- 
cided, however,  to  report  back  to  the  Builders'  Exchange, 
and  the  chairman  of  the  committee  was  instructed  to  bring 
in  a  written  report  at  the  next  meeting  of  the  Exchange, 
outlining  the  different  grievances  of  the  various  Ijranches  of 
the  building  trades,  more  particularly  with  regard  to  the 
bricklayers  (who  were  not  represented  at  the  interview), 
and  also  to  suggest  remedies. 


One  hundred  thousand  dollars'  worth  of  constructional 
material  of  all  descriptions,  from  cement  mixers  and  diving 
outfits  to  chisels  and  hammers,  has  been  purchased  from  Can- 
adian manufacturers  and  distributors  by  the  Canadian  War 
Purchasing  Committee  during  the  last  few  weeks.  Mr.  W. 
Shives  Fisher,  a  member  of  the  firm  of  Emerson  &  Fisher, 
of  St.  John,  N.  B.,  represented  the  Commission,  and  has 
closed  the  last  of  the  orders. 

All  the  material  secured  is  to  be  used  in  connection 
with  the  operations  of  the  Canadian  Overseas  Railway  Con- 
struction Corps,  which  was  organized  some  time  ago  by  the 
C.  P.  R.,  and  which  has  been  stationed  at  St.  John,  N.  B., 
Since  Feljruary  15th.  The  Corps  has  now  acquired  its  full 
strength  of  slightly  over  500  officers  and  men,  and  is  under 
the  supervision  of  Col.  Ramsay. 

Inspectors  are  at  present  supervising  the  manufacture  of 
the  purchases  and  it  is  expected  that  all  material  will  arrive 
at  St.  John  on  the  specified  date. 

The  work  the  corps  will  engage  in  at  the  front,  although 
not  yet  definitely  known,  is  expected  to  be  that  of  construct- 
ing strategic  railway  or  other  bridges.  Motor  cars  for  the 
quick  transportation  of  supplies  from  the  base  to  the  front 
have  been  purchased,  and  everything  for  which  there  is  likely 
to  be  the  remotest  need  has  been  secured.  All  the  officers 
of  the  Corps  are  experienced  engineers,  about  half  having 
been  in  the  employ  of  the  Canadian  Pacific  Railway  when 
hostilities  commenced.  The  privates  have  also  had  actual  ex- 
perience in  the  building  of  bridges  and  other  construction 
work. 


The  Board  of  Directors  of  the  National  Paving  Brick 
A-Ianufacturers'  Association  at  their  quarterly  meeting  held 
in  Cleveland,  Ohio,  May  27th,  affirmed  arrangements  tenta- 
tively made  for  holding  its  annual  meeting  October  11-13  at 
Dayton,  Ohio.  The  annual  meeting  of  the  American  So- 
ciety of  Municipal  Improvements  will  be  held  during  this 
week.  This  arrangement  will  enable  the  members  of  the 
National  Paving  Brick  Manufacturers'  Association  to  attend 
the  meeting  of  the  American  Society. 


Montreal's  Paving  Difficulties 

The  city  oi  Montreal  is  having  a  considerable  amount 
of  trouble  with  the  tenders  for  cement  and  asphalt  sidewalks 
and  the  supply  of  asphalt.  When  the  tenders  for  laying 
cement  sidewalks  were  opened,  we  understand  that  it  was 
foimd  that  the  F.  J.  Jago  Company,  Limited,  had  made  a 
deposit  of  $20,000,  which  was  $32.92  short  of  the  necessary 
ten  per  cent,  on  the  price  of  their  tender.  The  City  .Vt- 
torney  thereupon  ruled  that  it  was  out  of  order,  and  the 
Board  of  Control  awarded  a  contract  to  another  firm,  whose 
tender  was  the  second  lowest  on  the  list,  hut  $7,713  higher 
than  that  of  the  F.  J.  Jago  Company.  ^^lrtlu■r  inquiries 
elicited  the  fact  tiiat  three  other  contractors  who  had  made 
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I)i(ls  were  short  in  their  deposits.  One  was  only  a  cent  short, 
another  $1,  and  a  third  $8.33.  These  tenders  were  also  put 
aside,  the  net  result  being  that  the  city  will  pay  about  $40,000 
additional  by  adhering  to  the  strict  letter  of  the  law.  The 
city  will  get  about  two-thirds  of  this  work,  being  the  lowest 
tenderers  for  certain  sections,  while  Renault  &  Hefferman 
have  been  awarded  a  considerable  amount  of  work. 

With  regard  to  asphalt  sidewalks,  the  Controllers  have 
accepted  the  tender  of  the  Sicily  Asphalt  Company  for  lay- 
ing mastic  asphalt  sidewalks  at  $1.98  per  yard,  the  city  ten- 
der being  50  cents  a  yard  higher.  Controller  Ainey,  who 
favors  day  labor,  dissented,  and  expressed  surprise  that  the 
city  ])rices  were  so  high,  particularly  as  the  city  had  been 
al)le  to  underbid  contractors  formerly.  Mr.  Mercier,  the 
Assistant  Engineer,  explained  that  previously  the  city  had 
tendered  ton  low  in  some  iiistaiucs,  while  this  year  he  had 
added  10  per  cent,  for  maini  i  iiaiu  r.  A  statement  is  to  be 
l)repared  showing  the  cases  where  the  prices  quoted  by 
the  city  have  been  insufficient. 

Objection  has  been  taken  in  the  Council  to  a  recom- 
mendation by  the  Board  of  Control  to  award  a  contract  to 
the  Simplex  I'aving  Company  for  re-surfacing  certain  streets 
at  40  to  45  cents  a  yard  without  calling  tenders.  The  Con- 
trollers base  their  award  on  the  urgency  of  the  work  and 
on  the  fact  that  tlie  city  cannot  do  the  work  at  the  price 
quoted. 

There  has  been  keen  competition  for  the  su])i:)ly  of  as- 
phalt, and  the  decision  of  the  Board  of  Control  fo  award 
the  contract  to  the  Aztec  Oil  and  Asphalt  Refining  Company 
has  led  to  litigation.  The  bids  submitted  were:  Texaco 
made  l)y  the  Texas  Company,  $14.27  per  ton;  Aztec  Com- 
pany, $10.45;  Asphalt  and  Supply  Company,  $15.75  (or  $14.25 
delivered  in  tank  cars).  The  Warner  Quinlan  Asphalt  Com- 
pany and  the  Imperial  Oil  Company  also  sent  in  bids.  On 
tlie  Aztec  Company  expressing  willin.gness  to  reduce  the 
price  to  $15.50  delivered  at  the  city  yards,  the  Controllers 
decided  to  award  them  the  contract  for  one  year,  with  a 
recommendation  that  an  additional  contract  for  nine  years, 
or  a  lesser  period,  be  made  with  the  same  company  at  $15.50 
a  ton,  provided  the  company  agreed  to  construct  a  refinery 
in  Montreal.  The  city  is  not  required  to  buy  the  by-pro- 
ducts of  the  company,  and  a  deposit  of  $50,000  must  be  placed 
with  the  City  Treasurer  guaranteeing  the  company's  fulfil- 
ment of  the  obligations.  Controller  Hebert  recommended 
the  Aztec  tender  on  the  ground  that  the  material  had  given 
satisfaction  in  New  York  and  that  Montreal  had  the  oppor- 
tunity of  securing  a  large  industry.  The  legal  representatives 
of  the  other  bidders  made  vigorous  protests,  contending 
that  all  the  firms  were  not  be'ing  treated  on  an  equal  basis, 
and  that  everyone  ought  to  have  the  chance  of  submitting 
propositions  similar  to  that  of  the  Aztec  Company. 

The  Asphalt  and  Supply  Company,  in  a  comrnunication 
to  the  Controlle.rs,  pointed  out  that  their  company  have  now 
in  course  of  completion  tankage  for  100,000  barrels  of  Mexi- 
can asphaltic  oils,  etc.,  and  further,  that  they  have  leased 
for  a  long  period  of  years  from  the  Harbor  Commissioners 
of  Montreal  the  necessary  land  for  the  erection  of  a  com- 
plete asphalt  refinery,  together  with  a  wharf  on  the  Tarte 
Pier.  The  communication  also  outlined  that  they  are  the 
sole  Canadian  agents  for  Lord  Cowdray,  the  head  of  Messrs. 
S.  Pearson  &  Sons,  Limited,  who  own  and  control  vast  oil 
fields  in  Mexico.  They  have  a  contract  for  a  long  term  of 
years  with  the  above  firm  for  the  delivery  of  whatever  oil 
they  require,  which  must  be  delivered  in  Montreal  by  con- 
tract. The  Asphalt  &  Supply  Company,  Limited,  were  pre- 
pared to  complete  the  asphalt  refinery  and  to  guarantee  to 
supply  asphalt  for  terms  of  two,  five  or  ten  years,  at  $15.75 
per  ton  delivered  at  tlie  city  yards,  or  $14.35  per  ton  delivered 
at  any  city  yard  in  tank  cars.  F"ollowing  the  awarding  of 
the  tender,  Mr.  Charles  P.  Dul)uc.  representing  John  Baker, 


Jr.,  of  New  York,  the  agent  for  the  Texas  Company,  ol; 
tained  an   interim  injunction  against  the  contract,  on  the 
ground  that  the  other  tenderers  were  not  allowed  to  meet 
the  offer  of  the  Aztec  Company,  that  the  contract  was  not 
awarded  to  the  lowest  bidder,  that  the  price  was  altered  after 
its  submission,  and  that  the  contract  with  the  Aztec  Com 
pany  is  contingent  Upon  a  possible  contract  for  a  long'i 
term.    In  this  the  petitioners  complain  that  the  city  has  e.\ 
ceeded  its  authority  and  that  consequently  the  contract  i 
null  and  void. 


The  cut  herewith  illustrates  the  cover  of  catalogue  Rl 
just  issued  by  the  Armstrong  Manufacturing  Company. 
Waterloo,  Iowa.  This  company  have  been  engaged  in  the 
manufacture  of  a  line  of  portable  well  boring  and  blast  hole 
drilling  machinery  since  1867,  and  their  new  catalogue  des- 
cribes their  latest  types  of  machines  for  this  work,  with 


both  gasoline  engine  and  electric  motor  drives.  Several  in- 
teresting reports  of  drilling  in  various  quarries  are  given  in 
the  catalogue,  and  they  appear  to  show  rather  economical 
operation.  The  company  make  their  gasoline  engines  com- 
plete. Several  pages  of  the  catalogue  describe  in  detail  the 
features  of  the  engines  specially  built  for  l)last  hole  drill 
work. 


The  illustration  reproduced  herewith  shows  the  Barrett 
Manufacturing  Company's  exhibit  in  the  Mines  and  Metal- 
lurgy Building  at  the  Panama-Pacific  Exhibition.  This  ex- 
hibit is  a  graphic  illustration  of  the  wonderful  possibilities 
of  coal  tar,  and  it  is  well  worth  seeing.    Coal  tar  at  once 


The  Barrett  Manufacturing  Company's  cxtiiliit  at  the  Panama  Pacific 
exposition. 

suggests  Tarvia,  which  is  now  being  used  on  thousands  of 
miles  of  macadam  on  this  continent;  and  there  are  the  Bar- 
rett specification  roofs,  which  consist  of  tarred  felt  and  pitch. 
The  many  other  products  are  too  numerous  to  mention. 


Contracts  Department 


News    of   Special   Interest   to  Contractors,  Engineers,  Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Berlin,  Ont. 

Teiulers  will  be  received  until  5  p.m., 
June  isth,  by  City  Clerk  A.  H.  Millar, 
for  the  construction  of  about  2,000 
square  yards  of  concrete  pavement. 
Plans  and  specifications  at  office  of  the 
City  Engineer,  H.  Johnson. 

Brantford,  Ont. 

Plans  have  been  drawn  for  sanitary 
sewers  to  be  constructed  on  Burford, 
Sterling  and  Water  Streets  at  an  esti- 
mated cost  of  .$6,000.  Engineer,  T.  H. 
Jones. 

Brockville,  Ont. 

The  Town  Council  are  considering  the 
construction  of  pavements  and  sidewalks 
on  various  streets.    Clerk,  E.  K.  Dewey. 

Caledonia,  Ont. 

The  Town  Council  have  received  ten- 
ders on  the  construction  of  about  900  ft. 
of  concrete  sidewalk.  Clerk,  J.  \Y. 
Avery 

Dundas,  Ont. 

Tenders  on  the  construction  of  a  stor- 
age dam,  reservoir,  etc.,  for  the  Utili- 
ties Commission,  will  be  received  until 
June  23rd  by  the  Chairman,  R.  W.  Karch, 
King  Street.  Plans  and  specifications  at 
offices  of  the  Commission  and  of  the  En- 
gineers, McPhie,  Kelly  and  Darling, 
Bank  of  Hamilton  Building,  Hamilton. 
Approximate  cost,  $6,000. 

Eastview,  Ont. 

Tenders  on  the  construction  of  about 
3,7.50  feet  of  vitrified  pipe  sewer  have 
been  received  by  the  Town  Council. 

Guelph  Township,  Ont. 

The  Township  Council  are  having 
plans  prepared  for  a  concrete  walk  to 
be  laid  at  College  Heights.  Clerk, 
James  Laidlaw,  Harrison  Avenue. 
Guelph. 

Guelph,  Ont. 

The  construction  of  a  reservoir  is  be- 
ing considered  by  the  City  Council. 
Clerk,  T.  J.  Moore. 

Hamilton,  Ont. 

The  (  ity  Council  contemplate  tiic  con- 
struction of  cement  sidewalks  and  curbs 
on  Hyde  Park  and  West  .-Xvenues.  En- 
gineer. .\.  F.  Macallum. 

The  laying  of  asphalt  pavement  on  a 
number  of  streets  and  of  a  patented 
pavement  on  .Mma  Street  is  being  con- 
sidered by  the  City  ("ouncil. 

Haward  Township,  Ont. 

Tenders  on  the  ci)nstructi()n  of  con- 
crete culverts  throughout  the  Townshi)) 
will  be  receivcf!  tmtil  luiic  Idtli  by  the 
Township  Clirk.  (iinrm'  .McDonald, 
Ridgetnwn. 

Humberstone.  Ont. 

The  V  illage  Council  have  received  ten- 
ders for  the  construction  of  about  a  mile 
of  concrete  sidewalks  and  curbs.  Clerk. 
J.  J.  Wichmann. 


Ingersoll,  Ont. 

The  Town  Council  are  about  to  sub- 
mit a  by-law  to  the  ratepayers,  provid- 
ing for  the  issuing  of  debentures  to  the 
amount  of  $10,000  for  repairs  and  exten- 
sions to  the  waterworks  plant.  Clerk, 
W.  R.  Smith. 

Kingston,  Ont. 

Plans  ha\'e  been  drawn  for  the  con- 
struction of  about  1,800  feet  of  8-incIi 
cast  iron  water  main.  City  Engineer,  R. 
J.  McClelland,  City  Hall. 

London,  Ont. 

The  Board  of  Control  will  call  for  ten- 
ders shortly  on  the  construction  of  Sec- 
tion No.  4  of  the  storm  sewer  system. 
Engineers,  Chipman  &  Power,  Mail 
Building,  Toronto. 

The  City  Council  are  considering  the 
construction  of  the  following  works: — 
gravel  roadway  on  Elizabeth  Street,  at 
an  approximate  cost  of  $,^,698;  gravel 
roadway  on  Salisbury  Street,  approxi- 
mate cost,  $1,,548;  new  pavement  on 
Princess  Avenue.  Engineer,  H.  A.  Bra- 
zier. 

Montreal,  Que. 

Tenders  on  the  construction  of  a  brick 
liump  ljuilding  will  be  received  until 
June  22nd  by  the  Board  of  Commission- 
ers, City  Hall.  Plans  and  specifications 
at  office  of  the  Chief  Engineer. 

Ojibway.  Ont. 

Tlie  Town  Council  will  call  for  ten- 
ders shortly  on  the  laying  of  about  3!/ 
miles  of  concrete  pavement.  Appro.xi- 
mate  cost.  $100,000.  Clerk,  J.  Moyna- 
han,  Windsor. 

Orillia,  Ont. 

The  Town  Council  are  about  to  con- 
struct sewers  by  day  labor  under  super- 
vision of  the  Engineer,  J.  S.  Blickens- 
derfer.  Material,  8-inch  and  10-inch 
sewer  tile,  3  feet  long. 

Sandwich  South  Township,  Ont. 

.An  agreement  for  the  construction  of 
a  concrete  road  between  Walkerville  and 
Oldcastle  is  being  entered  into  by  the 
Town  of  Walkerville,  Townships  of 
Sandwich  South  and  East  and  the  Pro- 
vincial Government.  Work  will  be 
started  shortly. 

Simcoe.  Ont. 

The  Town  Clerk.  W.  C.  McCaul.  will 
receive  tenders  until  June  21st  for  the 
construction  of  concrete  sidewalks,  es- 
timated to  cost  about  $6,000.  ri.ins  at 
office  of  Clerk. 

St.  Catharines,  Ont. 

The  construction  of  pavements  on  vari- 
ous streets  and  a  quantity  of  concrete 
sidewalk  is  being  considered  by  the  City 
Council.    Clerk.  P.  W  .Pay. 

Sudbury,  Ont. 

\\  ciik  nil  tiu'  construction  of  a  tarvia 
roadway  ff>ur  miles  long  is  about  to  start 
by  flay  labor  under  supervision  of  Cop- 
per Cliff  Town  Council.  Material  has 
i)ccn  purchased. 


Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  June  22nd  for  the  supply  of 
24-inch  and  26-inch  special  iron  castings 
for  the  High  Level  Pumping  Station. 
Commissioner  of  Works,  R.  C.  Harris. 

The  Board  of  Control  will  receive 
tenders  until  June  22nd  for  all  trades  re- 
quired in  the  construction  of  floors  at 
the  High  Level  Pumping  Station.  Plans, 
etc.,  at  office  of  City  Architect,  City  Hall. 

Wingham,  Ont. 

The  Town  Council  are  receiving  ten- 
ders on  the  construction  of  a  watermain 
on  St.  Patrick  Street.  Engineer,  H. 
Campbell. 

York  County,  Ont. 

The  York  County  Highways  Commis- 
sion have  decided  to  lay  a  heavy  asphalt 
pavement  18  feet  wide  on  Dundas  Street 
from  City  Limits  to  Scarlett  Road.  En- 
gineer, E.  A.  Jones,  57  Adelaide  Street 
E.,  Toronto. 

Permission  has  been  granted  to 
Wright's  Limited,  22  College  Street,  To- 
ronto, to  lay  a  watermain  on  Lansing- 
side  road  east  through  Kingsdale  .Sub- 
division. 

CONTRACTS  AWARDED 

Assiniboia,  Man. 

The  Municipality  have  let  the  contract 
for  the  construction  of  vitrified,  sewers 
to  Thomas  Jackson  &  Sons,  370  Colony 
Street,  Winnipeg,  at  $18,000. 

Colchester  South  Township,  Ont. 

The  contract  for  the  construction  of 
Silex  walks  on  Brush  and  McLean  Sts., 
has  lieen  awarded  by  the  Township 
Council  to  M.  Halstead  Harrow,  at  10^ 
cents  per  yard. 

London,  Ont. 

A  contract  has  been  let  to  the  Standard 
Paving  Company,  Litd.,  Central  Cham- 
bers, Ottawa,  for  the  construction  of 
vitrified  brick  pavement  on  Ridout  St. 
S.  and  Waterloo  Street,  at  $2.70  per 
square  yard. 

McKillop  Township,  Ont. 

The  Township  Council  have  awarded 
the  contract  for  the  construction  of  a 
tile  drain  to  W.  A.  Stephenson,  care  of 
M.   Murdic,  Seaforth,  Ont. 

Stamford  Township,  Ont. 

.\  contract  for  the  construction  of 
concrete  sidewalks  for  the  Township 
Council  has  been  awarded  to  L.  Gonder, 
I'^alls  View  P.  C.  at  9-)4c.  per  sq.  ft. 

The  contract  for  extensions  to  the 
waterworks  at  Lundy  Park  has  been  let 
hy  the  Township  Council  to  Frontier 
Construction  Company.  Niagara  Falls 
South.  A  quantity  of  plate  lead  will  be 
requirrrl.     Approximate  cost,  $,'),000. 

Sydney,  N.  S. 

The  general  contract  for  the  construc- 
tion (if  jiaving  on  George  Street  has  been 
awarded  by  the  City  Council  to  C  arritte 
Patterson  Company.  Limited.  23  Bedford 
Road,   Halifax,  and   Wentwortli  Street, 
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Sydney.  Tarvia  pcnct  rat  inn  system. 
Approximate   cost,  $35,()()0. 

The  contract  for  structural  steel  and 
fittings  for  the  pumping?  station  at  Mc- 
Donalds Lake  has  been  let  by  the  City 
(  ounci!  to  Robert  Musgrave,  C^oninier- 
cial  Street.  North  Sydney. 

Transcona,  Man. 

Work  will  start  shortly  on  the  con- 
struction of  about  7'  miles  of  sewers  for 
the  Town  Council.  Tlie  contract  for  the 
work  has  been  Ut  tn  Van  Ilornl)eeck, 
Holdcn  &  Ghrislian,  Limited,  4C.4  I'ro- 
venclier  Avenue,  St.  P.onifacr.  Man. 
proximate  cost,  $2.5, 000 


between  Townships  of  'lay  and  Matche- 
dash.  Plans  at  office  of  C'ounty  Engi- 
neer. I'".  I'.arber,  r,7  Adelaide  Street  E., 
Tornnin.  and  with   Mr.  Taylor. 

York  County,  Ont. 

Tenders  for  the  construction  of  a  re- 
inforced concrete  truss  bridge,  s|)an 
about  40  feet,  will  be  received  until  June 
J  8th  by  the  York  and  Ontario  County 
(Councils.  Engineer,  F.  Barber,  .')7  Adc- 
laids  Street  E.,  Toronto. 

CONTRACTS  AWARDED 

Calgary,  Alta. 

The  Cf)ntract 


for 


steel 


„,  ^  ^„„,.  ,      .     reinforcing  

The  Town  Council  have  let  the  conHv^onnection  with  the  Centre  Street  Bridge 
•,^f  f^r  tV>A  rr,netrnrHnn  of  a  sewaffe     has  been  awarded  by  the  City  Council 


tract  for  the  construction  of  a  sewage 
reservoir  to  Van  Horenbeeck,  Holden  & 
Christian,  4f)4  Provencher  Avenue,  St. 
P.oiiiface.    Estimated  cost,  $(',,000. 

Wallaceburg,  Ont. 

The  T'.wii  (  iMiiu-il  ha\e  Ut  the  con- 
tract \i>v  layin,^  water  mains  and  sewer- 
age force  main  to  Wild  &  ISnmbaca, 
Sault  Ste.  Marie,  Ont.,  the  contract  for 
the  construction  of  sewers  to  Muridiy 
&  Reed,  Sandwich,  and  for  the  crtTtinn 
of  a  pumping  station  to  C.  McGregor, 
William  Street,  Wallacebur 


by  the  City 
to  yWond,  Vallance  &  Adams,  Limited, 
lltH  Avenue  I",.,  dt  $44  peT  ton.  ' 

Dimwich  Township,  Ont. 

The  contract  for  cement  work  on 
C  larke  Bridge  has  been  let  by  the  Town- 
ship Council  to  Williams  &  Walker,  care 
of  1).  A.  McNahb,  Dulton,  r)nt. 


York  Township,  Ont. 

A  contract     for  th( 
sidewalks    on  Brant, 
Johns  Road  has  been 
shiji  Ci.nncil  !<>  W.  liii 
2007   Davcniii.rl  Road. 


construction  of 
Edmnnd  and  St. 
let  by  the  Town- 
slu-11  &  Company, 
Tdrnnto. 


St.  Redempteur,  Que. 

Tlic  (Miitrait  for  the  steel  work  and 
dodnuL;   111   I  I  iiincctirin   with   the  liridge 
"^^iCji e i  1 1 1;  l)iiilt  for  llic  .M iin ir ip.al ity  has  been 

 '    '    '      <  I......-:     "-idne  C'ompany^ 

Toronto.  .'\p- 


awarded    1 1  >  _( 
C  row  11  Ollice 
pro.\iiiiatc  cost. 


Railroads,  Bridges  and  Wharves 


Tilbury  West  Township,  Ont. 

The  contract  for  the  erection  of  two 
bridges  lor  the  Township  C'ouncil  has 
lieeii  awarded  to  W.  Bernard,  Comber, 
at  .1;4.0()(). 


jiiMpose  to  con- 
i  pair  two.  Clerk. 


Beaverton,  Ont. 

G.  Veale  &  Company  are  seeking  per- 
mission for  the  construction  of  a  dam 

Chatham,  N.B. 

Tlie  City  Council  contemplate  the  con- 
struction of  a  dam.  Plans  will  be  pre- 
pared by  the  Engineers,  T^ea  &  C'offin, 
and  tenders  called  as  soon  as  plans  arc 
a])provcd. 

Dunwich  Township,  Ont. 

The  Towiishi])  C'mincil  will  call  for 
tenders  shortly  for  cement  work  on 
Campbell  Bridge.  Clerk,  D.  A.  McNabb, 
Diittoii,  Out. 

Haldimand  County,  Ont. 

The  County  '  mihk 
struct  five  brid.m^  aiK 
11.  Arrcll,  Cayuga. 

New  Brunswick  Province. 

Tenders  for  the  construction  of  nine 
bridges  on  the  main  line  of  the  Inter- 
ccildiiial  Railway  have  been  received  by 
the  l)epartment  of  Railways  &  Canals. 
Ottawa.     Secretary.  J.  W.  Pugsley. 

Saskatchewan  Province 

Material  is  being  assembled  for  the 
completion  of  the  Canadian  Northern 
Railway  from  Bienfait  to  Eslcxan,  Pur- 
chasing Agent,  E.  Langham.  \\  iiiiiipeg, 
Man. 

Simcoe  County,  Ont. 

Tenders  will  lie  received  until  June 
31st  by  C.  Wattie,  Anten  Mills,  for  the 
construction  of  concrete  abutments  lor 
bridge  on  Minesing  Rc'iad,  Lot  '.).  Con- 
cession 8,  Vespra  Township.  Plans  at 
office  of  County  Engineer,  V.  l.arber.  57 
Adelaide  Street  E.,  Toronto,  and  with 
Mr.  Wattie. 

L.  Taylor,  Victoria  Marhor,  will  re- 
ceive tenders  until  June  21st  for  the  con- 
struetion  of  concrete  abutments  for 
bridge  on  Town  Line  over  Bear  Creek, 


Wellington  County,  Ont. 

The  County  Council  have  let  a  con- 
tract  for   the  construction   of  two  coii- 
-Jcrete   bridge--   ti>    Frontier   C'-iT^furt  jmi 
ICompany.   Niagara  Falls,  Ont.    and  for 
_   "  the  construction  oi  iour  concrete  bridges 


to  F.  Hunt,  Holstein.  Ont. 


Public  Buildings,  Churches 
and  Schools 


Bismarck,  Ont. 

Tenders  on  tlu;  c( 
Crete   basement  for 
received  until  June 
ers. 


instruction  of  a  con- 
the   school  will  be 
19th  by  .Austin  Eck- 


Bracebridge,  Ont. 

Tenders   on    I'lttiiiiis  for 
office  will  lie  n(  1  unl  until 
2:!r(l.  li.\    U.  C.  Doridchers 
of    Pulilic    Works.  Ottawa, 
speiilirations      with  the 
Bracfl,rul-e,   T.  .A 


the  customs 
4  p.m.,  June 
Department 
Plans  and 
Postmaster. 
Hastings,   Clerk  of 


W.M 

at  tl 


.  Postal  Station 
Department. 


F,  Toronto,  and 


Claremont,  Ont. 

Tenders  for  the  construction  of  a 
school  for  Section  No.  14.  Pickering,  will 
lie  received  until  June  19th  by  the  Sec- 
retary, F.  M.  Evans.  Plans  at  office  of 
Tlionias  Paterson. 

Estevan,  Sask. 

Tenders  on  the  erection  of  a.  church 
for  the  Presliy terian  Congregation  have 
been  received  by  L.  .A.  Duncan.  Frame 
construction,  concrete  foundation,  cor- 
rugated iron  roofing.    Approximate  cost, 

$12,0(11). 

Ethel,  Ont. 

Tenders  will  be  received  until  June 
2,5th  by  .A..  H.  McDonald  for  the  erec- 
tion of  sheds  in  connection  with  the 
Methodist   Church.       Frame  construc- 


tifin.  concrete     foundation,  corrugated 
iron  rfiofing.    .Approximate  cost,  $.'i,.50(). 
Gait,  Ont. 

.'\  committee  has  f)een  appointed  by 
the  Board  of  fulucation  to  select  a  site 
in  the  North  Side  district  for  the  erec- 
tir)n  of  a  school.  Chairman  of  Board, 
flugli  (irant. 

Linwood,  Ont. 

Tenders  will  be  received  until  June 
18th  by  James  P)eggs  for  masonry,  paint- 
ing, anrl  hf)t  air  heating  refiuired  in  the 
erection  of  a  school.  Plans  and  speci- 
fications with  D.  S.  Williams.  J.  Beggs, 
and  the  architect.  Louis  HoUe,  King 
Street.  Waterloo. 

Marmora,  Ont. 

The  time  for  receiving  tenders  on  the 
erection  of  a  public  school  has  been  ex- 
tended to  June  26th,  on  account  of  re- 
\  ision  of  the  plans.  Secretary  to  School 
lioard,  G.  P..  .Airhart. 

Medicine  Hat,  Alta. 

Tenders  will  be  received  until  4  p.m.. 
June  28th,  by  the  Department  of  F'uh- 
lic  Works,  Ottawa,  for  interior  fittings 
for  the  Post  Office.  Plans  and  sjiecifi- 
cations  with  J.  Trimble.  Clerk  of  Works. 
Medicine  Hat,  W.  T.  Mollard.  Clerk  of 
Works,  Regina,  and  at  the  Department. 
Secretary.  R.  C.  Desrochers. 

Preston,  Ont. 

Tenders  will  be  called  shortly  for  wir- 
ing, lighting  and  re-decorating  the  in- 
terior of  the  Lutheran  Church.  Pastor. 
Rev.  F.  X'oelker. 

South  Walsingham  Township,  Ont. 

Tenders  on  the  erection  of  a  brick 
veneered  school  for  Section  No.  11  will 
he  received  until  June  25th  by  the  Sec- 
retary. E.  Hagen.  Plans  and  specifica- 
tions at  residence  of  Secretary,  Lot  10. 
Concession  5.  South  Walsingham. 

St.  Andrews,  Man. 

A  by-law  to  authorize  the  expenditure 
of  .$(■), 000  in  the  erection  of  a  school  will 
be  voted  on  by  the  ratepayers  on  June 
28th.  Municipal  Secretary,  J.  D.  Foster, 
Clandeboye. 

St.  John,  N.  B. 

Tenders  on  interior  fittings  for  the 
Post  Office  on  Prince  William  Street  will 
he  received  until  4  p.m..  June  24th.  i)y 
R.  C.  Desrochers,  Department  of  Public 
Works.  Ottawa.  Plans  and  specifications 
at  office  of  D.  H.  Waterbury.  Customs 
House.  St.  John,  and  at  the  Department. 

Tavistock,  Ont. 

Plans  for  a  library  building  have  been 
prepared  and  are  awaiting  the  approval 
of  the  Carnegie  Library  Trust.  Esti- 
mated cost.  $7,500.    Town  Clerk.  ].  G. 

Field. 

Thorold,  Ont. 

Tenders  on  alterations  and  additions 
to  the  school  for  the  Separate  School 
Board  will  be  received  until  June  21st 
by  Rev.  Father  T.  J.  Sullivan,  or  the  .Ar- 

Three  Rivers,  Que. 

Tenders  for  the  erection  of  a  school 
will  be  received  until  4  p.m..  June  1 7th, 
liy  .\rthur  Beliveau.  Secretary  to  the  Ro- 
man Catholic  School  Commissioners, 
lirick  and  stone  construction,  concrete 
foundation,  felt  and  gravel  roofing. 

Toronto,  Ont. 

The  plans  for  an  addition  to  St.  C  lair 
.Vvenue  School  have  been  approved  by 
the  Property  Committee  of  the  Board  of 
F^ducation.  Tenders  will  lie  called  for 
shortly.    Secretary.  W.  C.  \Vilkinson. 


jiint-  Ifi,  1915 


THE    CONTRACT  RECORD 


49 


chitect.  T.  H.  W  iley.  12S  St.  Taiil  Street. 
St.  C'atliarines. 

Waubaushene,  Ont. 

'l"lu-  Rniiian  Catholic  CoiiKreKation  are 
consideriiiL;-  the  ereetion  (if  a  church  to 
replace  that  destroyed  hy   lire  last  I'all. 
Chairman  of  Ruildint;  t/oniiiiittee,  E. 
Garril)',  Waulnuislieiie. 

Westboro,  Ont. 

The  project  ff>r  the  erection  of  an  ad- 
dition to  the  Methodist  t'luirch  has  been 
abandoned. 

Winnipeg,  Man. 

ri-ndei>  will  be  receix'ed  niilil  June 
1  21st  by  the  t  hairuum  of  the  Bt)artl  ol 
Control  for  the  construction  of  five  bal- 
conies at  the  Kins  Edward  Memorial 
Hospital.  Reinforced  concrete,  lirick  and 
Steel  construction.  Architect,  Inspector 
of  Buildin.L;s,  K'ut^  and  James  Streets. 

CONTRACTS  AWARDED 

Comber,  Ont. 

The  contract  for  masonry  and  steel 
work  in  connection  with  the  erection 
of  St.  -Andrews  Church  has  been  let  to 
W.  Draper.  92  .\delaidc  St  reel,  the  plas- 
tering contract  to  !\Ior,i.;an  Bros..  20 
Cornhill  Stre+'t,  Chatham,  and  the  paint- 
ing contract  to  F.  Palmer.  95  .Adelaide 
Street.    Roofing  contract  not  let. 

Gimli,  Man. 

The  Licneral  contract  for  the  erection 
I  of  a  school  has  been  awarded  to  II.  .Si- 
I  Kurdsson,  804  McDermott  .\\enue.  W  in- 
I  nipeg.  Keating  and  electrical  work  will 
I  he  sub-let.     .Approximate  cost.  $1H.0()0. 

Jeannette's  Creek,  Ont. 

In  connection  with  the  school  being 
built  here,  the  contract  for  the  masonry 
and  carpentry  has  been  let  to  Uraper  & 
I  McGee.  9(i  .Adelaide  Street.  Chatham, 
the  plastering  contract  to  Morgan  Bros., 
20  Cornhill  Street.  Chatham,  and  the 
painting  contract  to  W.  I 'aimer.  95  Ade- 
laide Street,  Chatham. 

London,  Ont. 

The  contract  for  remodelling  St. 
Mary's  Roman  Catholic  .School  has  been 
let  to  C.  C.  Liley,  55H  Ontario  Street. 
.■Vpproximatc   cost,  $;i,000. 

Paris,  Ont. 

t"ha"les  Douglas.  Mount  \  erimu,  ()nl.. 
has  commenced  the  erection  of  sheds 
for  the  Church  Board.  Concrete  con- 
struction, corrugated   iron  construction. 

Port  Daniel,  Que. 

The  contract  for  the  construction  of  a 
steeple  and  for  roofing  the  church  and 
sacristy  has  been  awarded  to  J.  H.  Mor- 
in  &  Son,  Trois-I'istoles.  .Approximate 
cost,  $.'1,500 

Summerside,  P.  E.  I. 

\\'f)rk  has  been  started  on  an  addition 
to  the  school  on  Ottawa  Street  by  Peter 
G.  Clarke,  Notre  Daine  Street.  Esti- 
inate<l  cost.  Sl'-.ooo. 


Business  Buildings  and  Indus 
trial  Plants 

Baddeck,  N.  S. 

Tile  ereclion  of  ;i  flr)ur  mill  is  being 
considered  by  the  Deparlineiit  of  Agri- 
culture, Truro,  N'.  S.  Secretary,  Melville 
Cumniing,  Truro.  Machinery  of  the  lat- 
est rural  mill  type  will  \n-  required. 

Barnston  Township,  Que. 

Work  is  about  to  start  on  the  con- 
struction pf  ti  sfjwiniJl  by  W.  K.  Bald- 


win. Baldwin's  Mills.  Que.  Owner  is  in 
tile  market  for  machiner}'.  shafting,  belts, 
etc.     .Ajipro.ximate  cost,  ,$10,000. 

Brantford,  Ont. 

'J'enders  lor  the  installation  of  a  steam 
beating  system  in  a  store  on  Colborne 
Street  will  he  received  until  June  llitb 
by  W.  C.  Li\'ingston,  88  Brant  \\(inu-. 
Plans  and  s])eeilications  at  oliice  of  the 
.Architects,  Angus  &  Angus,  North  Bay, 
with  the  ow-ner  and  at  office  of  Contract 
Record,  .347'  .Adelaide  Street  West,  To- 
ronto. 

Bridgewater,  N.  S. 

Tin-  .Acadia  (las  Engine  Company, 
King  .Street,  have  commenced  the  erec- 
lion of  alterations  to  their  foundr}^,  esti- 
mated to  cost  between  $5,000  and  $10,- 
000.  Machinery,  castings,  etc..  will  be 
required. 

British  Columbia  Province 

The  Department  of  .Agriculture  arc 
considering  the  construction  of  a  num- 
])er  of  silos  at  Burton,  Arrow  Lake,  Rev- 
elstoke,  Kelowna,  Ladysmith,  Summer- 
land.  Penticlon.  .Salt  Sirring  Esland,  Arm- 
strong. Denison  and  Ladncr. 

Dashwood,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  an  addition  to  the  grist  mill  of 
Jacob  Kellerman.  White  brick  con- 
struction, concrete  foundation,  shingle 
roofing.     Estimated   cost,  $7,000. 

Hamilton,  Ont. 

The  Canadian  Hart  Wheel  Company, 
I^imitcd,  Barton  .Street  E.,  contemplate 
the  erection  of  an  addition  to  their  fac- 
tory, estimated  to  cost  $3,000.  Brick 
construction,  concrete  fottndation,  con- 
crete floors. 

London,  Ont. 

Plans  will  be  i)repared  for  a  three- 
storey  brick  addition  to  the  plant  of 
the  Ford  Motor  Companj^  of  Canada, 
Limited,  297  Dundas  Street.  Work  may 
not  start  till  191G. 

Muncey,  Ont. 

The  farm  buildings  of  the  Mount  VA- 
gin  Institute,  which  were  recently  des- 
tro\-(  (l  lire  will  be  replaced  with  fire- 
])r()(if  structures.  Creamery  and  dairy 
ecpiipment  will  be  required.  Particulars 
from  Rev.  S.  R.  McVitty. 

North  Portal,  Sask. 

The  Town  Council  contemplate  the 
erection  of  a  skating  rink,  at  an  esti- 
tnated  cost  of  $3,500.  A  by-law  has  been 
liassed  for  this  purpose.  Sccretar}'.  G. 
U.  W^ilks. 

Okanagan  Landing,  B.C. 

The  erection  fit  a  station,  roundhouse 
and  turntable  is  contemplated  by  the 
Canadian  Pacific  Railway,  head  oflice, 
Montreal.  .Suiierintendent.  J.  F.  Rich- 
ardson. \'ancouver. 

Peterboro,  Ont. 

The  City  Council  lia\e  decided  to  pass 
a  by-law  at  once  giving  the  Utilities 
Commission  authority  to  erect  a  sub- 
station on  Sherbrookc  Street  at  an  esti- 
mated cost  of  $41,800.  Engineer,  H.  O. 
Fisk. 

Sherbrooke,  Que. 

Work  is  about  to  start  on  the  erec- 
tion of  an  addition  to  the  market  build- 
ing on  King  Street.  Work  by  day  labor 
under  supervision  of  Building  Inspec- 
tor .\.  Dion.  .A  refrigeration  plant  will 
be  installed. 

St.  Catharines,  Ont. 

Tenders   will   be   received   until  June 


23rd  by  .A.  E.  Nicholson,  Architect,  46 
Queen  Street,  for  the  erection  of  two 
stores  for  George  Ecclestone. 

Tenders  on  the  erection  of  a  storage 
l)uilding  for  the  McKinnon  Chain  Com- 
pany will  be  received  until  June  17th 
l)y  Krumm  &  Lynar,  Engineers,  Queen 
Street,  .St.  Catharines.  Reinforced  con- 
crete and  steel  construction,  concrete 
floors,  steel  sash.  Plans  and  specifica- 
tions at  ofifices  of  the  Engineers  and 
of  MacLean  Daily  Reports,  25  Charlotte 
Street,  Toronto.  Sub-tenders  on  all 
trades  are  being  received  by  the  Suther- 
land Construction  Company,  Limited, 
Ryrie  Building,  Toronto. 

Tenders  will  be  received  until  June 
17th  by  Krumm  &  Lynar,  Iingineers, 
Queen  Street,  for  an  addition  to  the  jap- 
anning building  of  the  McKinnon  liash 
&  Hardware  Company.  Reinforced  con- 
crete and  steel  construction,  steel  sash, 
concrete  floors.  Plans  and  specifications 
with  the  Engineers  and  with  MacLean 
Daily  Reports,  25  Charlotte  Street,  To- 
ronto. Sub-tenders  on  all  trades  are  be- 
ing received  by  the  Sutherland  Construc- 
tion Company,  Limited,  Ryrie  Building, 
Toronto. 

Sydney,  N.  S. 

F.  &  J.  Morley,  386  Charlotte  Street, 
are  considering  the  repairing  of  the  store 
recently  damaged  by  fire.  Approximate 
cost,  .$4,000. 

Toronto,  Ont. 

Work  has  been  started  on  the  erec- 
tion pf  a  store  and  residence  at  1234 
St.  Clair  Avenue  by  J.  Tupling,  1242 
St.  Clair  Avenue.  Masonry  and  car- 
pentry will  be  done  by  day  labor.  Smaller 
trades  will  be  sub-let.  Estimated  cost, 
$3,500. 

The  plans  for  a  barn  and  stables  to 
be  erected  at  the  Jail  Farm  have  been 
approved  by  the  Board  of  Control. 
Tenders  will  be  called  shortly.  Concrete 
and  timber  construction.  Estimated 
cost,  $50,000. 

Weyburn,  Sask. 

Plans  for  a  curling  rink  to  be  erect- 
ed for  the  Weyburn  .Arena  Company 
have  been  prepared  by  George  J.  Gar- 
rett.   Approximate  cost.  $10,000. 

CONTRACTS  AWARDED 

Brantford,  Ont. 

The  general  contract  for  the  erection 
of  a  departmental  store  on  Colborne 
Street  for  W.  C.  Livingston,  88  Brant 
.Avenue,  has  been  awarded,  to  Schultz 
Bros.  &  Company,  Limited.  35-47  .Al- 
bion Street.  Heating  may  be  sub-let. 
.Approximate  cost,  $70,000. 

Calgary,  Alta. 

The  general  contract  for  the  erection 
of  stores  and  offices  for  T.  J.  Skinner  has 
been  let  to  T.  Baird.  P.  Q.  Box  1337.  .Ar- 
chitect. T.  J.  Hoi  man,  328  Eighth  Ave- 
nue W.  Brick  and  steel  construction, 
concrete  foundation,  felt  and  gravel  roof- 
ing. .Approximate  cost,  $16,500.  T. 
Baird  also  has  the  contract  for  altera- 
tions to  store  and  offices  on  Eighth 
.Avenue  for  Mr.  Skinner. 

Halifax,  N.  S. 

F.  R.  LittU-,  150  Spring  Garden  Road, 
has  let  the  contract  for  the  erection  of 
a  business  block  to  Thomson  &  Theaks- 
lou.   110  Hollis  StrtiLT    Concrete  "con- 

"?Tl  III  tfr)!!. 

Hamilton,  Ont. 

In  connection  with  the  warehouse  bc- 
(Continued  on  page  51) 


Tenders  and  For  Sale  Department 


Tenders  Wanted 


Scaled  loiidcis  will  he  received  up  lo  and  in- 
cluding Monday,  June  21st,  by  the  Secretary  of 
the  Roard  of  Education,  Hrighion,  Ont.,  in  whole 


or  in  part,  for  tlu 
the  erection  and  <ih)i|  I 
Building.  Plans  an<l 
and  all  particulars  "hi.ii 
of  Agricullurc  OIVucs, 
ofBces  of  tlu*  Architect:- 
accepted. 


Ml   trades   required  in 

I         of  a   Union  School 

I  •  Hi(  ations  tan   be  seen 
ivl  from  the  Department 
Brighton;    also    at  the 
No  tender  necessarily 


E.  C.  BROWNE, 
Sec.-Treas.,  Board  of  Education, 

Brighton,  Ont. 


Ellis   &   Ellis,  Architects, 

Manning  Chambers,  Toronto. 


Notice  to  Contractors 


Sidewalks 


Sealed  tenders  will  be  received,  addressed  to 
the  Chairman  of  the  liorird  of  Works.  City  Build- 
ings, St.  CatlKinni  s,  I  iiii  ,  n;.  I.,  noon  of  Thurs- 
day, June  24th,  1915,  Im  li"  i  ..n^i  rm  i  lun  of  ai>- 
proximately  l."),."ilMI  linial  IccI  of  tinn  and  five 
foot  concrete  sidewalk  and  combined  concrete 
curbs,  also  4,0(X)  feet  of  four-foot  concrete  side- 
walk. 


Plans  and  si"  ^  i  in  ,i  i  p  in  .i  ml 
may  be  seen  at  .mJ  iMim  ..i  i 
the  office  of  tin-  (  ily  Imijmi. 
taining  tenders  must  In-  ni  n 
All  tenders  must  be  a(("ii)| 
cheqiie  for  5  per  cent,  of  the 
der,  together  with  the  nami^  "i  iw'i  ini-iiii.il 
sureties  or  the  bond  of  a  guai  niin  i  . m n i.i 1 1\ ,  a|> 
proved  by  the  City  Treasurer.  I'lic  lowest  or  any 
tender  is  not  necessarily  accepted. 


list  of  the  streets 
li-r  obtained  from 
h^nvelopes  con- 
1  .IS  to  contents, 
■  ■'\  \>v  a  rnarked 
ihiiiiil    of  llu-  ten- 
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W.  P.  NE.\R. 

City  Engineer. 


TOWN  OF  WALKERVILLE 


Tenders  for  Pavements 
and  Sidewalks 


Sealed  tcndci  s  will  be  received  l)y  registererj 
post,  addressed  to  the  undcrsigne<l,  up  to  noon 
on  Thursday,  the  24th  day  of  June,  1915,  for 
the  construction  of  pavements  and  sidewalks  in 
the  Town  of  Walkerviile,  as  follows: 

Concrete  pavement  on  Tvlna  Street  from  Walk- 
er Road  to  the  P.   .M .  K.iilway; 

Concrete  pavement  in  .\lley  West  of  \\'alkei 
Road  from  Huron  Street  South  to  Ontario 
Street  ; 

Re-surfacing  Tuscorora  Street,  with  as|ilialt 
block  from  Walker  Road  to  IJevonshire  Road ; 

Re-surfacing  Niagara  Street,  with  asphalt  block 
from  Walki  I    Ko,h1  to  Monmouth  Road; 

Cement  -uliu  ilks  on  the  West  side  of  Devon- 
shire Roail.  luiueen  Huron  and  Ontario,  and  on 
West  side  of  Kildaic  Road  between  Huron  and 
Ontario  ; 

Plans  and  specifications  may  be  seen  on  appli- 
cation to  Owen  McKay,  C.E.,  Walkerviile. 

Tenders  must  be  accompanied  by  a  marked 
cheipie.  iiayable  to  the  Town  Treasurer,  etiual  to 
'}  per  eriit.   of  the  amount  thereof. 

Should  .iiiy  party  whose  tender  is  accepted  fail 
to  e\ciiitr  tlie  necessary  contract  and  bond  for 
the  liiR  (nlidment  of  the  same,  his  deposit  will  be 
forfeited   to   the  town. 

Deposits  of  unsuccessful  tenderers  will  be  re- 
turned. 

The  lowest  or  any  tender  not  necess-arily  ac- 
cepted. The  names  of  two  resi)onsible  persons 
to  act  as  sureties  must  accompany  tender. 


(  KCI  1. 


Walkerviile,  June  12,  11)1.1 


K(  1  l!l  .\SON, 

Town  Clerk. 


TENDERS 


Tendei  s  w  ill  be  received  by  the  unrlersigned 
for  tlie  construction  of  concrete  sidewalks  for 
tilt  Town  of  Simcoe,  up  to  twelve  o'clock  noon 
on  Monday,  the  21st  of  June,  1915.  Estimated 
cost   01    work  .fO.IJCHJ. 

Plans  and  specificati(jns  can  be  seen  at  the 
Clerk's   office.    Peel   .Street,   Simcoe,  Ont. 


W.  C 


McCALL, 
Town  Clerk. 


COUNTY  OF  BRANT 


Fairchild's  and  Man- 
waring  Creek  Bridges 

Governor's  Road 


Sealed  tenders,  clearly  endorsed  on  the  outside 
"Tender  for  Steel  Superstructure  Fairchild's  & 
Manwaiing  Creek  Bridges,"  or  "Tender  for  re- 
inforced concrete  abutments  Fairchild's  Creek  & 
Maiiwaring  Creek  JSridges,"  will  be  received  by 
the  County  of  Itiant  up  to  1*2  noon  on  Wednes- 
day, 3Cth  of  June.  1915. 

eai'h  of  (il)  ft.  clear  waterway, 
i|   (  lass  "A"  loading,  and  are 
mil'-  of  each  other,  '.i'/i  miles 
1  I  -liiirg  Junction. 
I -  III. nil    ir>'2  cu.   yds.   and  170 


Alternator  Wanted 


Modern  revolving  field,  three  bearing,  (Vt  cycle 
alternator  for  belt  drive.    Size  '■VXI  to  H'.'i  K.V..V 

phase,  2ofHt  volt,  with  belted  or  direct  con- 
nected exciter.  Speed  if  R.f'.M.  preferred. 
Must  be  in  first-class  condition  «nd  complete 
with  bed  plate,  rails,  rheostats,  etc.  Panel  not 
necessary. 

Give   full   details,    make,    serial    number,  age, 

where    used    and    delivery.      Price    wanted  fob. 

cars. 

Hydro- Electric  Power  Commission  of  Ontario, 
24  Continental  Life   lildg.,  Toronto,  (Jnt. 


Notice  to  Contractors 


Tlie  bii.lm', 
IH  ft,  r<.ail«;iy 
sittlaled  xMllilii 
SOUtll-\\  ot 

The  :.linin, 
eu.   yds,    '  ■    i  - 

Plans    ,111  I  - 
office  of  I  111  I 
pany,  TriM|.l. 
tender    loi  ms 


IS    may    be    seen    at  the 
nulls.  Jackson  it  Com- 
I  o  iiitforil,    from  whom 
blamed. 


Tenders  must  be  acUlressed  to  the  County 
Clerk,    County    Building,  Brantford. 

ALAN  MAIR  JACKSON, 
24-2.')  County  Engineer. 


Board  of  Education 


Sealed  tenders,  whole  or  separate,  addressed  to 
the  Secretary-Treasurer  of  the  Board,  will  be 
received  until 

Friday,  June  25th,  1915 

for 

Enlargement,  St.  Clair  Avenue 
School 

and 

Repairs  and  Improvements  at 
Sundry  Schools 

Specilications  may  be  seen  and  all  information 
obtained  at  the  ofi'ice  of  the  Superintendent  of 
liuildings.  City  Hall,  Toronto.  Each  tender  must 
be  accompanied  with  an  accepted  bank  cheque 
for  five  per  cent,  of  the  amount  of  tender  or  its 
equivalent  in  cash,  applying  to  said  tender  only. 
Sureties  for  all  tenders  exceeding  four  thousand 
dollars  must  be  furnished  by  Surety  Companies. 
Tenders  must  be  in  the  hands  of  the  Secretary- 
Treasurer  at  his  office  in  the  City  Hall  not  later 
than  4  o'clock  on  the  day  named,  after  which  no 
tender  will  be  received.  The  lowest  or  any  ten- 
der will  not  necessarily  be  accepted. 

W.  C.  WILKINSON, 

Secretary-Treasurer. 

MILES  VOKES, 
U4  Chairman  of  Committee. 


Pavements 


Sealed  tenders  will  be  received,  addressc!  to 
the  Chairman  of  the  Board  of  Works,  City  Build- 
ings, St.  Catharines.  Ont.,  up  to  noon,  Thursday, 
June  24th,  1915,  for  the  construction  of  pave- 
ments of  appro.ximately  the  following  yardage: 

17,500  yards  of  Bitulithic  or  .\sphaltic  Concrete. 

11, '200  yards  of  Creosoted  Wood  Block. 

l,Ot)0  yards  of   Vitrified  Brick  Block. 

Plans  and  specifications  and  a  list  of  the 
streets  may  be  seen  at  and  forms  of  tender  ob- 
tained from  the  office  of  the  City  Engineer.  En- 
velopes containing  tenders  must  be  marked  as  to 
contents.  .Ml  tenders  must  be  accompanied  by 
a  marked  cheque  of  5  per  cent,  of  the  amount  of 
the  tender,  together  with  the  names  of  two  per- 
sonal sureties  or  the  bond  of  a  guarantee  com- 
pany, approved  by  the  City  Treasurer.  The 
lowest  or  any  tender  is  not  necessarily  accepted. 

W.  P.  NEAR. 
24  City  Engineer. 


Board  of  Education 

New  Central  Technical 
School 

The  Advisory  Iii(lu>tnal  Committee  of  the 
Board  of  Education  will  receive  sealed  tenders, 
addressefl  to  the  Secretary-Trea'^urer  on  or  before 

Tuesday,  June  22nd,  1915 

for 

Iron  Fence,  to  be  erected  around 
the  grounds  of  the  new 
Central  Technical  School, 
Lippincott  Street 
Flag  Pole,  to  be  supplied  and 
erected  on  the  grounds 

Plans  and  >pceilications  may  be  seen  on  and 
after  Friday,  the  11th  of  June,  at  the  office  of 
the  Architects,  Messrs.  Ross  &  Macdonald.  WW 
Royal  Bank  Building.  Each  tender  must  be  ac- 
companied by  a  certified  cheque  for  five  per 
cent,  of  the  amount  of  tender  or  its  equivalent 
in  cash,  applying  to  said  tender  only.  Sureties 
for  all  tenders  exceeding  four  thousand  dollars 
must  be  furnished  by  a  Surety  Company.  Ten- 
ders must  be  in  the  hands  of  the  Secretary-Trea- 
surer, at  his  office  in  the  City  Hall,  not  later 
than  4  o'clock  p.m.  on  the  date  mentioned,  after 
which  no  tender  will  be  received.  The  lowest 
or  any  tender  will  not  necessarily  be  accepted. 
RHYS  n.  F.MRP.AIRX. 
Chairman  .\dvisory  Industrial  Committee. 
\V.  C.  WILKINSON, 
24  Secretary-Treasurer. 


June  IG,  1915 

Tenders  for  Pavement 


Sealed  tenders,  addressed  to  A.  H.  Millar, 
City  Clerk,  will  be  received  up  to  5  o'clock  p.m., 
une  18,  for  the  construction  of  approxiniatily 
,(KIO  si|.  yds.  of  concrete  pavement  in  llic  l  ily 
of  Ucrlin.  IMans  and  specitications  may  l)C  seen 
at  the  otficc  of  the  City  Engineer.  The  lowest 
or  any  tender  will  not  necessarily  be  accepted. 

HERBERT  JOHNSTON, 
23-24  City  Engineer. 


i  Tenders  for  Construc- 
tion of  Sidewalks 

Seated  tenders,  plainly  marketl  as  to  contents, 
will  be  received  by  the  undersigned  up  to  noon 
of  Monday,  June  21st,  1916,  for  the  construction 
of  concrete  sidewalks  on  Harvie  and  Bloem 
Avenues  in  the  Township  of  \'ork. 

Plans  and  specilications  and  all  necessary  in- 
formation may  be  seeit  at  tlie  office  of  the  under- 
signed, .")"  Adelaide  Street  East,  Toronto. 

The  lowest  or  any  tender  will  not  necessarily 
be  accepted. 

FRANK  BARBER, 

Township  Engineer. 
Toronto.  June   11.   IIH."  "J-l 


Concrete 
Bridge  Tenders 

Sealed  tenders  will  be  received  by  Jas.  Heattie, 
Esq.,  County  Clerk,  Fergus,  up  to  2  p.m.  on 
Monday,  June  21st,  for  the  construction  of  two 
small  concrete  bridges  on  the  boundaries  be- 
tween the  Counties  of  Wellington  and  Waterloo 
and  lJuffcrin  respectively.  For  plans  and  other 
information  apjdy  to  office  of  County  Clerk  or 
to 

C.  R.  WIIEELOCK. 
Engineer    of    Dufferin,    Orangeville,  ()iit. 

BOWMAN  &  CONNOR, 
Engineers  of   Wellington  and  Waterloo 
Berlin  and 

-4  (Jueen   Street   West.  Toronto. 


Construction  of  Sewers 


^ealed  leiidei-,  plainly  marked  as  to  toiUents, 
:l  be  received  by  the  undersigned  up  to  noon 
Monday,  June  21st,  1915,  for  the  construction 
^e»eIs  on  Banington  and  Earlscourt  Avenues, 
ihc  Township  of  Vork. 

I'lans  and  specitications  and  all  necessary  in- 
formation may  be  seen  at  the  office  of  the  under- 
signed, .")"  Adelaiile  Street   East,  Toronto. 

Ihc  lowest  or  any  ten<ler  will  not  necessarily 

accepted. 

FRANK  BARBER. 

Township  Engineer. 

T..l.,r.t...     iMtlr     11.  l;it." 


Business  Opportunity 


Will  sell  Canadian  patent  rights  Baltzcr  Sys- 
tem of  constructing  inexpensive  concrete  houses. 
Only  successful  system  of  kind.  Most  comfort- 
able, durable,  attractive,  5-room  houses  built. 
Simple  apparatus.  .System  has  fully  demonstrat- 
ed its  worth  in  the  I'nileil  States.  Approved  by 
Government.     Write  for  details  immediately. 

.M  Cf'ST  BAf.T7.ER, 

Severance  Building. 

'Jl  ■-'.">  I.os    Ant;.-!.  -,  (-.,1 


THE    CONTRACT  RECORD 

Business  Buildings  and  Indus- 
trial Plants 

(Continued  from  page  49) 
ill?;-  ercctcil  at  C'anno  and  Catharine  Sts. 
for  Davis  Bros.,  2  Park  Street  S.,  the 
contract  for  rooiing  has  been  let  to  M. 
Smith,  King-  Street  and  Arthur  Avenue, 
the  iilastcring  contract  to  J.  Moores,  170 
Ciinil)erhind  Avenue,  and  tlie  painting 
cc^ntract  to  Thomson  &  Company,  36  Ed- 
ward Street.  Heating  and  plumbing  con- 
tract not  let. 

Montreal,  Que. 

riu  ucneral  contract  for  the  re-ercc- 
ticiii  III'  the  premises  of  James  Strachan, 
Limited,  ;MG  City  Hall  Avenue,  has  been 
lot  to  I'.  Lyall  &  Sons  Construction 
Company,  Limited,  Transportation 
Building.  Montreal.  Plans  for  the  worlc 
are  being  prepared  by  .Sj'dney  Comljer. 
,'!04-30,5  Coronation  Building,  Montreal. 

Port  Colboriie,  Ont. 

The  contract  for  the  erection  of  a 
.skatin.g  rink  for  the  Port  Colborne  Rink 
Company  has  been  let  to  A.  Sweet,  King 
.Street.  Frame  and  galvanized  iron  con- 
structio  n. 

Toronto,  Ont. 

Ill  connection  with  the  store  and  resi- 
dence being  erected  at  Yonge  and  I'leas- 
ant  Streets  by  E.  A.  James,  57  Ade- 
laide Street  E.,  the  contract  for  masonr}^ 
has  been  let  to  J.  H.  Jennings,  49  St. 
L'lair  Avenue  E. 

The  Board  of  Control  have  let  the 
contract  for  roofing  the  John  Street  boil- 
er house  to  Clialkle)'  &  Son,  34  Victoria 
Street,  at  .$9,374. 

In  connection  with  the  stores  and 
apartments  being  erected  at  382  Ronces- 
valles  Avenue  by  W.  J.  S.  Tremaine,  171 
Iveele  Street,  the  contract  for  plumbing 
and  heating  has  been  let  to  W.  F.  Snow, 
IfiO  Huron  Street.  Plastering  and  paint- 
ing i>y  day  labor. 

Verdun,  Que. 

The  contract  for  the  erection  of  a  re- 
sidence and  stores  on  Wellington  Street 
for  Paul  Lalonde.  LaSalle  Road,  has 
been  let  to  J.  O.  Hamelin,  1324  Welling- 
ton Street.  Brick  construction.  Esti- 
mated cost,  .fCOOO. 

Residences 

Dundas,  Ont. 

I'hins  are  l)cin.g  drawn  for  ;i  residence 
to  be  erected  on  Melville  Street  for  Gor- 
don Stevens,  McMurray  Street.  Brick 
construction,  stone  and  concrete  founda- 
tion, shingle  roofing.  Approximate  cost, 
$3,500. 

Halifax,  N.  S. 

Work  is  in  progress  on  the  erection 
of  flats  by  the  ICastern  Investment  Cor- 
poration. Limited.  Crag.g  Building. 
Frame  construction,  concrete  foundation, 
shingle  roofing.     Estimated  cost,  $(),00(). 

London,  Ont. 

The  plumbing,  heating  and  painting  in 
connection  with  the  residence  being  built 
for  E.  T.  White.  Wortley  Road,  by  the 
Lf)iKlon  Contracting  Comi)any.  Rich- 
mond Street,  will  be  sub-let. 

i'lans  have  been  drawn  for  thirteen 
residences  to  be  erected  on  Briscoe  St. 
for  .Me.xander  Campbell,  731  Waterloo 
.Street.  Work  on  two  of  these  will  be 
started  at  r)nce.  Red  i)ressed  brick  con- 
struction, concrete  foundation,  slate  and 
shingle  roofing.  Estimated  cost,  $4,000 
each. 
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Montreal,  Que. 

J.  P.  Tremblay,  291  Prudhomme  Ave., 
is  erecting  two  flats  on  Old  Orchard 
.Street,  at  an  estimated  cost  of  $6,000. 

Ottawa,  Ont. 

Charles  Holbrook  &  Son,  425  Somer- 
set Street,  are  receiving  prices  on  jjlas- 
tering,  painting,  heating,  plumbing,  and 
electrical  work  in  connection  with  the 
apartments  being  built  on  Elgin  Street. 
Approximate  cost  of  building,  $20,000. 

C.  D.  Joyce,  1102  Somerset  Street,  is 
receiving  prices  on  plastering,  painting, 
heating,  plumbing  and  electrical  work 
in  connection  with  the  alterations  and  ad- 
ditions to  apartments  on  Somerset  St. 

Bower  Bros.,  133  Hopewell  Street,  are 
receiving  prices  on  plastering,  painting, 
heating,  plumbing  and  electrical  work 
for  the  residence  being  built  on  Aylmer 
Street. 

W.  C.  Leech,  140  Spadina  Avenue,  con- 
templates the  erection  of  a  residence  on 
[rving  Street,  at  an  estimated  cost  of 
$4,500.  Brick  veneer  construction,  stone 
foundation,  shingle  roofing. 

The  erection  of  a  residence  on  Chapel 
Street  is  being  considered  by  Gervin  & 
Helmer,  150  Gloucester  Street.  Frame 
and  stucco  construction,  stone  founda- 
tion, shingle  roofing.  Approximate  cost, 
$4,000. 

Quebec,  Que. 

A  residence  is  lieing  built  hy  day  labor 
on  Des  Stigmates  Street  for  Audina  No- 
lin.  113  Des  Stigmates  Street.  Brick  con- 
struction, felt  and  gravel  roofing.  Ap- 
proximate cost,  $6,000. 

Three  Rivers,  Que. 

J.  Lessard,  2  Cooke  Street,  has  com- 
menced the  erection  of  a  residence  on 
Laviolette  Street.  Estimated  cost,  $4,- 
000. 

Toronto,  Ont. 

Work  has  been  commenced  by  G.  T. 
Death,  244  Sheldrake  Avenue,  on  the 
erection  of  a  residence  at  80  Glancairn 
Street.  Smaller  trades  will  be  let.  Ap- 
proximate cost,  $5,000. 

Work  on  the  erection  of  a  residence 
on  Glenholme  Avenue  has  been  started 
hy  P.  L.  Speers,  20  Biggar  Avenue. 
Brick  construction,  shingle  roofing.  Es- 
timated cost,  $4,500. 

J.  Crang,  906  St.  Clair  Avenue  W^est, 
is  building  a  pair  of  residences  at  30-32 
.Api)leton  Avenue,  estimated  to  cost  $5,- 
000.     Brick  construction. 

Plans  have  been  drawn  for  a  pair  of 
residences  to  be  built  at  Tyrell  and  .Ar- 
lington Streets  by  B.  J.  Case.  34  Nina 
Street,  brick  construction,  shingle,  felt 
and  gravel  roofing.  Estimated  cost,  $4,- 
500. 

Winnipeg,  Man. 

.A  residence  is  being  built  on  Bartlett 
Street  by  R.  C.  Mitchell.  312  Florence 
Avenue,  at  an  estimated  cost  of  $4,500. 
Owner  will  sub-let  painting,  heating, 
plumbing  and  electrical  work. 

Work  has  been  started  by  L.  H.  Hall. 
87  Lipton  Street.  Rockwood,  on  the  erec- 
tion of  a  residence  on  Grosvenor  Street. 
Brick  construction,  siiingle  roofing.  Es- 
timated cost.  $s. ()()(). 

CONTRACTS  AWARDED 

Belleville,  One. 

Work  lias  been  started  on  the  erection 
of  two  residences  on  Murney's  Hill 
Road,  for  .\rthur  (iale.  75  West  Bridge 
Street.  Work  is  being  done  by  day  la- 
bor  under  supervision   of  John  Young. 
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Brick  construction.  Approximate  cost, 
$4,a()(). 

Ford  City,  Ont. 

I'lie  masonry  contract  in  connection 
vvitli  the  erection  of  a  residence  on  IJelle 
Isle  Avenue  for  Henry  f'lante  has  liecn 
let  to  George  Desjardins.  Pressed 
l)rick  construction,  concrete  l)lock  foun- 
dation, shingle  rooling.  h'stimated  cost, 
$4,000. 

Grey  Township,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  Andrew  Lamont,  con- 
cession 10,  Grey  Township,  has  l)een  let 
to  Parks  &  Brown,  Brussels,  and  the 
carpentry  contract  to  John  llunter, 
Brussels.     .Approximate  cost,  .$:i,r)00. 

Hamilton,  Ont. 

in  connection  with  llic  (■ii'(li(jn  of  ;i 
residence  on  Prospect  Street,  J.  Kni,L;lif. 
ti27  Hunter  Street,  has  let  the  contract 
for  painting  to  D.  O'Neil,  80  Sinicoe 
Street  E.,  the  heating  contract  to  J.  N. 
Luxon,  607  Barton  Street  E.,  and  the 
electrical  contract  to  L.  11.  Santh'r-,,  I  10 
King  Street  W. 

The  heating  and  plumbing  contract  in 
connection  with  the  residence  being  built 
for  T.  11.  Pratt,  20  James  Street  N.,  has 
been  lei  to  Ci.  .Stevenson,  t4  Walnut 
Street  S. 

in  connection  with  the  residenci'  l)c- 
ing  erected  on  Laurie  .Avenue  for  K.  M. 
Aylesworth,  75  Hughson  Street,  the 
contract  for  plastering  has  been  award- 
ed to  Hannaford  Bros.,  2'A2  Rol)insMn 
Street.  Painting,  heating,  pluml)ing.  and 
electrical  work  not  let. 

The  ff)llovving  contracts  liave  l)een  let 
in  ccinncctiiiH  willi  (lie  en  rtion  of  a  re- 
sidence on  Main  Street  W  .  for  Miss  M. 
A.   Hardnian.  ■    M.iin    Street    E. : — 

masonry,  A.  lU'ddie,  I'.itfris  and  Cumber- 
land Streets;  carpentry,  and  rooling.  VV. 
Ilill.  I()9  Homewood  .Avenue;  plaster- 
ing, H.  Hancox,  41  Rol)ins  .Avenue; 
painting,  D.  O'Neil,  80  Sinicoe  Street  E.; 
heating  and  plumbing,  J.  N.  Luxon,  ()()7 
Barton  Street  E. ;  tinsnnthing,  V.  DiX'w, 
2i'i\  C'f)nnon  Street  E.  Electrical  work 
not  let. 

Harwich  Township,  Ont. 

The  .i.;eneral  contract  for  the  erection 
of  a  residence  for  A.  T.  Maynard,  Chat- 
ham, has  l^een  let  to  h'rank  Sparlcs. 
Sandye  .Street.  Chatham.  Brick  con- 
struction, coiurele  foundati(jn,  shingle 
roofing,    .\piiroximate  cost,  $4,000. 

London,  Ont. 

L.  .Summers.  Dund.is  ;ind  Maitland 
Streets,  has  awarded  the  Ljeiieral  contract 
for  the  erection  (jf  a  tt^ideiice  on  Duf- 
feriii  \\enue  to  Harry  lla\inan,  491  On- 
tario .Street.  Brick  xeiu'cr  construction, 
concrete  foundation,  shingle  rootin,g.  .Ap- 
proximate cost,  $;{,C00. 

Tile  contract  f(jr  the  construction  of 
a  brick  residence  at  980  Richmond  Street 
for  John  Crockett,  has  been  awarck-d  to 
J.  -A.  Stanley,  c/o  owner,  980  Riclimon<l 
Street.  Concrete  foundation,  slate  roof- 
ing.   Estimated  cost,  $.'i,500. 

Montreal.  Que. 

Work  has  Ijeen  started  on  the  con- 
struction of  live  flats  for  Joseph  Lebeau 
by  Lebeau  &  Fils,  1014  Henri  Julien  .A ve- 
nue.    I'.stimated  cost,  $5,000. 

North  Bay,  Ont. 

in  connection  with  the  erection  of  a 
residence  on  Front  Street  for  \V.  .\u- 
brey,  the  general  contract,  carpentry, 
masonry,  steel,  roofing,  plastering,  and 
painting  contracts  have  been  awarded  to 


J.  11.  Marceau.  The  contracts  for  heat- 
ing, plumbing,  and  electrical  work  not 

yet  awarded. 

Ottawa,  Ont. 

The  cc)ntract  for  heating  and  pluml)- 
ing  in  connection  with  alterations  to  a 
resiflence  on  Gloucester  Street  for  Miss 
S.  M.  O'Grady,  has  been  awarded  to 
McKinley  &  .\orthvvood,  50  Uifleau 
Street. 

In  connection  with  alterations  to 
apartments  on  Metcalfe  Street  for  Mrs. 
J.  Cameron,  122  Argyle  Avenue,  the  con- 
tract for  plumbing  has  been  let  to  J.  T. 
iSlythe.  [''rank  Street,  and  for  electrical 
work  to  (',.  VV.  Matthews,  700  Albert 
Street. 

Tlie  contract  for  plumbing  in  connec- 
tion with  the  residence  being  built  by  J. 
1),  Rcjbertson,  64  Evelyn  Street,  has  been 
let  to  J'".  Williams,  c/o  owner,  and  the 
contract  for  electrical  work  to  P.  .\ck- 
royd,  4  16   iiank  .Street. 

Quebec,  Que. 

The  rooling  contract  in  connection 
with  the  residence  being  built  by  J.  Gau- 
ciion,  :^64  Richelieu  Street,  has  been 
awarded  to  A.  Durand,  42  St.  Agnes 
Street,  and  the  contract  for  heating, 
plumbing,  and  electrical  work  to  O.  Ve- 
zina,  8.'!  A'^ictoria  Street.  Owner  will  do 
car])entry.  plastering,  and  painting. 

Tile  masonry  contract  in  connection 
with  the  residence  being  erected  on  St. 
Louis  .Street  for  E.  Guimond.  40  St. 
Louis  .Street,  has  been  let  to  Pierre  Tar- 
dif,  260  .Napoleon  Street. 

G.  Cantin,  23  Lee  Street,  has  let  tin- 
contract  for  masonry  and  plastering  in 
coniK'ction  willi  the  residence  being 
erected  on  (.  remazie  Street,  to  A.  Fack- 
ney,  St.  Joachim  Street,  and  the  rooling 
contract  to  O.  Barbeau,  154  l-'ranklyn. 

The  masonry  and  plastering  contract 
in  connection  with  the  residence  being 
built  on  St.  Nazaire  Street  by  J.  Lafond, 
146  St.  Nazaire  Street,  has  been  let  to 
Poulin  tS;  Marcoux,  144  Latournelle 
Street. 

In  conned  ion  with  the  residence  bein.g 
erected  at  4tli  Street  and  5th  .Avenue, 
Limoilou.  by  .\.  Laiilante,  74  Sixth  .Ave- 
nue. Limoilou,  the  masonry  and  plaster- 
ing contract  has  been  let  to  Villeneuve  & 
h'rere,  168  2nd  Street,  and  the  carpentry 
contract  to  Freres  Pouliot,  94  Sixth  .Ave- 
nue, Limoilou.  Painting  contract  not  yet 
let.  Rooling,  heating,  plumbing,  and 
electrical  work  will  be  done  by  owner. 

Renfrew,  Ont. 

The  general  contract  for  the  erection 
of  a  ri'sideiiee  has  been  let  by  1).  McKil- 
lol>,  Raglan  Street,  to  W.  \.  Moore, 
(  )i)eongo  .Street.  Brick  veneer  construc- 
tion.   Approximate  cost,  $3,000. 

Three  Rivers,  Que. 

1  lie  contract  for  the  erection  of  a  re- 
sidence for  A.  Carigan,  8  St.  Prosper 
Street,  has  been  awarded  to  Emery  Ber- 
geron. 117  St.  Olivier  Street.  Brick,  ce- 
ment l)lock,  and  frame  construction. 
\pi)roximate  cost,- $8,000. 

Work  l^as  been  started  l)y  .A.  Proven- 
ciier,  10  Cloutier  Street,  on  the  erection 
of  a  residence  for  J.  Bondreault,  Lavio- 
leite  Street.  Brick  and  frame  construc- 
tion,    listimated  cost,  $4,000. 

Toronto,  Ont. 

The  contract  for  heating  in  connection 
with  the  residence  being  erected  on 
Cortleigh  Crescent  for  F.  G.  Marriott, 
27  Lytton  Boule\'ard,  has  been  awarded 


to  Trickey  &  Clifton.  .500  Wychwood 
Avenue.  Painting,  plastering  and  wiring 
not  awarded. 

A  residence  is  being  built  at  16  Glen- 
cairn  .Avenue  by  Davies  Bros.  The  paint- 
ing and  heating  contracts  have  been 
awarded  to  A.  Mc Kennedy,  lO.'l  Bcl.iize 
Drive.    .Approximate  cost,  $5,000. 

The  contract  for  heating  in  connec- 
tion with  the  residence  being  built  at  199 
VVestniinster  .Avenue  for  J.  Mc.Arthur,  66 
IClnigrove  -Avenue,  has  been  awarded  to 
R.  C.  Mansell,  85  Quebec  -Avenue. 

J.  W.  Ellis,  4:!8  Roncesvalles  -Avenue, 
has  let  the  contract  for  plastering  in  con- 
nection with  the  erection  of  apartments 
to  S|)arks  &  Son,  188  Sorauren  .Avenue. 
I 'am  ting  by  day  labor. 

In  connection  with  the  residences  be- 
ing erected  on  Renhold  Street  by  J.  Gib- 
son, 2148  Yonge  Street,  the  masonry 
contract  has  been  let  to  .A.  Dezorzi,  879 
Shaw  Street,  aend  the  carpentry  con- 
tract to  J.  .\vison,  164  Margueretta 
Street. 

1  he  heating  and  plumbing  contract  in 
connection  with  the  residence  being  built 
by  A.  ]•■.  I-oster.  45:}  Rushton  Road,  has 
been  awarded  to  G.  E.  Wimpenny.  59 
Boon  Avenue,  and  the  contract  for  plas- 
tering to  G.  J.  Milne,  5:{0  Lansdowne 
.\venue.     Painting  contract  not  let. 

P.  W.  Coltman,  9:!  Christie  Street,  has 
let  the  contract  for  masonry  in  connec- 
tion with  the  erection  of  three  residences 
on  Tyrell  Street  to  J.  .A.  Kitchen.  209 
Humberside  .Avenue,  and  the  carpentry 
contract  to  A.  Hrjlmes.  40  Cloverdale 
Avenue. 

.\.  Holmes,  40  Clovesdale  .Avenue,  has 
let  the  contract  for  plumbing  in  connec- 
tion with  the  erection  of  two  residences 
on  Ossiiigton  .Avenue  to  VV.  Bo.xall. 
108;}  St.  C  larens  .Avenue,  and  the  con- 
tract for  heating  to  A.  W.  Gilmour,  1108 
iJovercourt  Road. 

The  contract  for  plumbin.g  and  heating 
in  connection  with  the  residence  bein.g 
built  on  Stibbard  Street  by  Sparrow  & 
11  olden,  167  Rowan  .Avenue,  has  been 
let  to  George  Moore,  165  Rowan  .Avenue, 
and  for  electric  wiring  to  F.  .A.  Turpin, 
1!6  lirunswick  .A\enue. 

Windsor,  Ont. 

The  general  contract  for  the  erection 
ol  a  double  residence  has  been  let  by  E. 
G.  Milligan,  Heintzman  Building.  Ouel- 
lette  .\venue.  to  Blais  &  Ramsey.  Heintz- 
man Building.     Estimated  cost,  $5,000. 

Winnipeg.  Man. 

.\  residence  is  being  built  on  Gras- 
veiior  .\venue  by  P.  .S.  Wright,  12  Har- 
row Apartments.  The  contract  lor 
plumbing  and  heating  has  been  awarded 
to  Randall  &  Bell,  445  Portage  .Avenue. 
All  other  work  to  lie  done  hy  owner. 
.Approximate  cost,  $7,000. 


Power  Plants,  Electricity  and 
Telephones 

Dorchester,  Ont. 

.\  by-lau-  has  been  carried  to  obtain 
pinver  from  the  Ontario  Hydro-Electric 
C  oiiimission  and  authorizing  the  con- 
struction of  a  distribution  plant,  at  a 
cost  of  $4.;!00.  Clerk  to  Town  Council. 
W.  B.  Lane. 

Kelowna,  B.C. 

The  City  Council  contemplate  the  in- 
stallation of  a  hydro-electric  plant  at  a 
cost  of  $120,000.     Engineers,  Du  Cane, 
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Diitchci"  &  Company,  470  Gramillc 
Street,  Vaiu'iuivcr. 

London,  Ont. 

C.  S.  Hj'iuan  ('oni|)an\-,  r.imitcd,  Kicli- 
niond  Street,  ci  m  leinplate  the  iii-talla- 
tion  of  hydro  eciuipnieiU  I'lr  (le\ elopin;..; 
an  additional  20i)  h  p. 

Montreal,  Que. 

Tenders  will  lie  received  until  J  line 
21st,  by  L.  X.  Senecal,  Secretary  to  Cit^- 
Council,  for  the  supply  and  installation 
of  underground  caliles,  oxerhead  cables, 
Street  pedestals,  alarm  boxes,  cable 
boxes  and  accessories  for  St.  Catherines 
and  Bleury  Streets  and  Park  .\venue. 
Plans  and  specilications  at  oflice  of  Pur- 
chasing Department. 

Petrolia.  Ont. 

The  Town  Council  are  considering 
the  installation  of  h\-(lri)  power  and  re- 
modelling the  existing  idaiU,  at  a  cost  of 
about  $;i,"),00().    Clerk,  J.  Mciiattie. 

Victoria.  B.C. 

The  British  Columbia  Telephone  Com- 
pany. 55')  Sejninur  .Street,  Vancou\er, 
propose  to  make  extensions  to  their  sys- 
tem, estimated  to  cost  $70,000. 

Wentworth  County,  Ont. 

The  LHunty  Council  contemplate  the 
installation  of  electric  ligliting  on  Stoney 
Creek  Road  from  the  C/it.\-  Limits  to 
Hamilton  to  Red  Hill.  I'lerk,  J.  W.  Jar- 
dine.  County  Court  il(.u--e.  iiamilton, 

CONTRACTS  AWARDED 

Calgary,  Alta. 

The  ciintract  for  the  supply  of  paper 
insuhited,  lead  coxered,  underground 
cable  has  been  let  b}-  the  Cit^^  Council 


to  General  Supplies,  Limited,  112  11th 
A\'enue  \V. 

Graytown,  Sask. 

Tlie  West  Graytown  Rural  Telephone 
Company,  Limited,  have  let  the  contract 
for  the  construction  of  their  telephone 
system  to  W.  D.  Craig,  Princess  Theatre 
Block,  Regina.  Material  will  l)c  furnish- 
ed i)y  contractor.  A|)i)roxiniate  cost, 
$1 1,200. 


Fires 

Allanburg,  Ont. 

h'ire  has  destroyed  a  house  on  the 
west  liank  of  the  canal,  belonging  to  the 
Department  of  PuIdHc  Works,  Ottawa. 

Bradford,  Ont. 

iwre  has  completely  destroyed  a  barn 
belonging  to  B.  B.  Collings,  Holland 
.Street,  causing  a  loss  of  $4,.")00. 

Herbertville,  Que. 

A  sawmill  l)elonging  to  Adelard  Du- 
bois has  lieen  destroyed  by  lire.  Loss, 
.i;r25,000. 

Hull,  Que. 

The  residence  of  Alexis  Herbert.  41 
Papineau  Street,  has  been  destroyed  hy 
hre,  with  a  loss  of  $3,000. 

Lambton,  Ont. 

h'ire  has  destroyed  the  following  pro- 
l)erties: — Lamljton  House,  proprietor,  D. 
F.  Downey,  owner.  Home  Smith  Com- 
pany, 18  King  Street  W..  Toronto;  store 
and  post  oflice,  owned  hy  H.  Phillips; 
residence  of  H.  B.  Jarvis. 

London,  Ont. 

The  Thompson  Knitting  Mills,  77  Dun- 
das  Street,  have  been  gutted  by  lire,  caus- 


ing a  loss  of  $20,000.  Machinery  and 
stock  destroyed. 

Merritt,  B.C. 

Tile  Central  Hall,  the  property  of 
Cleasl)y  &  Eastwood,  has  been  destroyed 
by  lire.    Loss,  $8,000. 

Moncton,  N.B. 

\  warehouse  belonging  to  the  Harris 
I  '^i.iie  has  been  destroyed  by  fire.  Loss, 
$.j,000,  insurance,  $1,500. 

Montreal,  Que. 

The  plant  of  the  Valleyfield  Iron 
Works  has  been  gutted  by  fire,  causing 
a  loss  of  $10,000.  Owners,  Webster  & 
Sons,  Limited,  ,'Jl  Wellington  Street. 

Fire  has  destroyed  the  premises  of  the 
Union  Brewery,  Limited,  592  Cadieux 
Street.  Loss,  $30,000,  covered  by  insur- 
ance. 

New  Toronto,  Ont. 

A  store  and  residence  on  the  Lake 
Shore  Road,  belonging  to  J.  A.  Wilson 
&  Company,  has  been  destroyed  by  tire. 
Loss  on  building  and  contents,  $5,000. 

North  Bay,  Ont. 

D.  Barker's  planing  mill  has  been  gut- 
ted by  tire. 

Ottawa,  Ont. 

Stables  belonging  to  J.  Torontows, 
27  McGee  Street,  have  been  destroyed 
by  lire,  with  a  loss  of  $4,000. 

Two  residences,  the  property  of  J.  A. 
Primeau,  28  McGee  Street,  liave  "been 
destroyed  by  fire.    Loss,  $5,000. 

The  residence  of  J.  Fogarty,  Holland 
Avenue,  has  been  gutted  hy  lire.  Loss, 
$3,000. 

The  premises  of  Doucet  &  Charljon- 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  hy 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE  ONTARIO 

'^Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price.  " 

N.  B.  The  ad)oinin«  illustration  show.i  a  line  of  42  in.  pipe 
in  a  trench  ready  for  fillinR. 
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neau,  Wellington  Street,  reported  in  our 
last  issue  as  having  been  destroyed  by 
fire,  are  owned  by  Donald  I  lector  Mc- 
Lean, Central  Chambers. 

Playfair,  Ont. 

J.  R.  f'layfair's  cheese  box  factory  has 
been  destroyed  by  fire,  entailing  a  loss  of 
SLSOO.  Machinery  destroyed.  Owner 
\iill  reliiiild. 

Russell,  Ont. 

A  disastrous  fire  has  caused  the  fol- 
lowing losses: — R.  W.  Cherry,  stores, 
Sii.rjOO.  insurance,  .$3,300;  R.  W.  Murray, 
tinsmith,  $3,000,  insurance,  $2,500;  T. 
Kitchen,  store,  $2,000;  J.  Cameron,  $3,- 
000,  insurance,  $1,000;  Mrs.  B.  Scharff, 
Brockville,  residence,  $2,500,  insurance, 
$1,500;  J.  Mathers,  residence  and  garage, 
$3,000;  S.  Stephenson,  business  block, 
$11,000;  H.  Cordcll,  bakery,  residence, 
and  stables,  $6,000,  partially  insured; 
Town  Hall,  $1,500,  insurance,  $500; 
County  Registry  Office,  $4,000,  partly  in- 
sure '1  ;  i  'iildic  Library,  $2,500,  partially 
insini  'l;  Kenney  Bros.,  store  and  office, 
$2,000;  business  block,  store  and  offices, 
$8,000  on  building;  Mrs.  Oliiver  Boyd, 
business  l)lock,  $2,000;  Mrs.  W.  Stearns, 
business  Idock,  $3,000,  insurance.  $1,500. 

Shawinigan  Falls,  Que. 

I'irc  lias  partly  destroyed  the  Roman 
Catholic  Ciuirch  here,  causing  a  loss  (jf 
$20,000,  partially  insured. 

Sorel,  Que. 

Fire  lias  gutted  the  works  of  the  Sore 
liottling  Company,  Limited,  causing  a 
loss  of  $7,000.  The  factory  will  be  re- 
Iniilt,  and  machinery  will  be  required. 

Toronto,  Ont. 

Stables  at  40  I31ake  Street,  the  pro- 
perty of  Joseph  Russell,  42  Blake  Street, 
liave  been  destroyed  l)y  fire.  Estimated 
loss,  $2,500,  covered  by  insurance. 

[•■ire  has  destroyed  two  residences  at 
301-393  Caledonia  Avenue,  owned  by  VV. 
Ilulme  and  L.  Paton.     Loss,  $4,000. 


Miscellaneous 

Cabri,  Sask. 

The  Village  Council  are  in  the  market 
for  fire  equipment,  to  cost  approximately 
$5,000.  Secretary,  J.  W.  Hopton. 

Calgary,  Alta. 

The  City  Council  are  considering  the 
erection  of  comfort  stations,  at  an  esti- 
mated cost  of  $26,000.  Clerk,  J.  M.  Mil- 
ler. 

Chatham  and  Dover  Townships,  Ont. 

'fenders  for  dredging  and  thtching  Big- 
Creek  Drain  will  be  received  until  1  p.m., 
June  26th,  by  the  Reeve  of  Chatham 
Township,  VV.  H.  VVickens,  Skane  Block, 
Chatham.  Plans  and  specifications  at 
office  of  the  Reeve  and  with  G.  A.  Mc- 
Cubbin,  135  King  Street,  Chatham. 

Courtenay,  B.C. 

Tlie  Department  of  Public  Works,  Ot- 
tawa, have  been  granted  an  appropriation 
for  3.000  feet  of  dredging  in  the  mouth 
of  the  Courtenay  River,  the  construction 
of  retaining  walls  and  the  blasting  of 
two  rock  bars. 

Dunnville,  Ont. 

Tenders  on  the  supply  of  road  oil  are 
l)eing  received  hy  the  Town  Council,  J. 
W.  Holmes. 

Halifax.  N.S. 

The  Standard  Construction  Company, 
Metropole  Building,  are  receiving  prices 
on  a  quantity  of  spruce  piling  and  deals. 


Lambeth,  Ont. 

i  enders  will  be  received  until  noon, 
June  18th,  by  James  A.  Bell  &  Son,  En- 
gineers, St.  Thomas,  for  drilling  an  8- 
inch  artesian  well.  Plans  and  specifica- 
tions with  Village  Clerk,  G.  Riddell,  Wil- 
ton Graev,  and  at  office  of  Engineers. 

London,  Ont. 

The  Board  of  Control  have  recom- 
mended the  purchase  of  a  combination 
chemical  wagon  from  the  American-La- 
France  Fire  Engine  Company,  Elmira, 
N.Y.,  at  a  cost  of  $7,850.  Mayor,  H.  A. 
.Stevenson. 

Orillia,  Ont. 

The  National  Hardware  Companj', 
Limited,  !)5  Barrie  Road,  contemplate 
the  installation  of  machinery  for  the 
manufacture  of  shells. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  June  22nd  for  the  supply  of 
equipment  for  the  machine  shop  at  the 
High  Level  Pumping  Station.  Commis- 
sioer  of  Works,  R.  C.  Harris. 

Tenders  will  be  received  until  June 
22nd  by  W.  C.  Wilkinson,  Secretary  to 
the  Board  of  Education,  City  Hall,  on 
the  erection  of  an  iron  fence  around  the 
grounds  of  the  Technical  School,  Lippin- 
cott  Street,  and  a  flag  pole.  Plans,  etc., 
at  office  of  the  Architects,  Ross  &  Mac- 
donald,  908  Royal  Bank  Building,  To- 
ronto. 

The  Board  of  Control  will  receive  ten- 
ders until  June  22nd  for  the  supply  of 
approximately  300,000  granite  setts. 
Commissioner  of  Works,  R.  C.  Harris, 
City  Hall. 

CONTRACTS  AWARDED 

Ottawa,  Ont. 

The  City  Council  have  awarded  a  con- 
tract for  the  supply  and  installation  of  a 
pump  to  Heap  &  Partners,  Canada.  Lim- 
ited, 24  Victoria  Square,  Montreal. 

Sherbrooke,  Que. 

The  City  Council  have  awarded  a  con- 
tract for  the  supply  of  750  fet  of  fire  hose 
to  Codere  Sons  &  Company,  Arrow 
Brand,  at  95c.  per  foot,  and  for  250  feet. 
Red  Cross  Brand,  to  J.  S.  Mitchell  & 
Company  at  $1.00  per  foot. 


Late  News  Items 

Calgary,  Alta. 

I'^ire  has  destroyed  a  store  on  Eighth 
.\venue,  belonging  to  J.  O.  Trotter.  1221 
Seventeen  A  Street,  N.W.  Loss,  $12,- 
000.  covered  by  insurance. 

Clinton,  Ont. 

Tenders  on  the  carpentry  required  in 
an  extension  to  the  lil)rary  will  be  re- 
ceived until  June  22nd  bv  W.  Brydon, 
Chairman  of  the  Stavely  Library  Trust. 
Plans  and  specifications  at  Mr.  Brydon's 
office.  .Architect,  J.  A.  Fowler,  God- 
erich. 

Dartmouth.  N.S. 

Tenders  for  tlie  installation  of  a  hot 
water  heating  system  in  St.  Peter's  Hall 
will  he  received  until  June  19th  by  G.  J. 
De  Louchry.    Engineer,  J.  Greene. 

East  Angus,  Que. 

Tenders  will  be  received  until  4  p.m.. 
June  28th.  by  R.  C.  Desrochers.  Depart- 
ment of  Public  Works,  Ottawa,  for  the 
installation  of  interior  fittings  for  the 
Post  Office.  Plans  and  soecifications 
with  F.  A.  Little.  Clerk  of  Works.  East 


Angus.  R.  L.  Deschamps.  Overseer,  Mon- 
treal Central  P.  O.,  and  at  the  Depart- 
ment, Ottawa. 

London,  Ont. 

T.  Flynn,  550  King  Street,  will  re- 
ceive tenders  until  June  19th  for  thf 
erection  of  three  frame  cottages. 

Ottawa,  Que. 

'l  enders  f>n  the  erection  of  a  residence 
on  Powell  Avenue  will  f)e  received  until 
June  18th  by  A.  f<.  McMonagle,  133  F'ank 
Street.  Brick  veneer  construction,  stone 
foundation,  shingle  roofing.  .Approxi- 
mate cost.  $9,000. 

Quebec,  Que. 

Lavoie  &  I-'rere,  56  Jeanne  D'.\rc 
Street,  have  commenced  the  erection  of 
a  residence  on  .Aberdeen  Street,  estimat- 
ed to  cost  $16,000.  Brick  and  concrete 
block  construction,  concrete  foundation, 
felt  and  gravel  roofing. 

E.  Thivierge,  94  St.  .Amliroise  Street, 
has  let  the  general  and  carpentry  con- 
tracts in  connection  with  the  erection  of 
a  residence  to  A.  Deslauriers,  400  St. 
hrancois  Street.    Work  has  been  started. 

Rocanville,  Sask. 

G.  Beattie,  Secretary  to  the  Cambridge 
Rural  Telephone  Company,  Limited,  will 
receive  tenders  until  June  19th  for  (1) 
labor  and  material,  and  (2)  labor  only, 
required  in  the  construction  of  the  Com- 
pany's system.  All  work  to  be  done  ac- 
cording to  the  plans  and  specifications 
of  the  Saskatchewan  Government. 

Sandwich  West  Township.  Ont. 

Tenders  on  the  construction  of  two 
Ijridges  on  Huron  Line  will  be  received 
until  June  18th  by  Ernest  Bondy.  Lois- 
elleville,  Ont.,  Clerk  to  the  Township 
Council.     Concrete  construction. 

St.  Catharines,  Ont. 

The  Chairman  of  the  Board  of  Works 
will  receive  tenders  until  June  24th  for 
the  construction  of  17,500  yards  of  bitu- 
lithic  or  asphaltic  concrete  paving,  11,- 
200  yards  of  creosoted  wood  block,  1.000 
yards  of  vitrified  wood  block,  15.500  lin- 
eal feet  of  concrete  sidewalk  and  curbs, 
and  4,000  feet  of  concrete  sidewalk  only. 
Plans  and  specifications  at  office  of  the 
Engineer,  W.  P.  Near. 

Sudbury,  Ont. 

Tenders  on  the  erection  of  a  store  and 
garage  on  Elgin  Street  for  Mrs.  \i. 
Burns,  214  Elm  Street,  will  be  received 
until  June  18th  by  .Angus  &  .Angus. 
Architects,  9  Cochrane  Building.  Plans 
and  specifications  for  ornamental  iron 
work  at  office  of  MacLean  Daily  Reports, 
25  Charlotte  Street,  Toronto.  .Approxi- 
mate cost,  $12,000. 

Wapella,  Sask. 

R.  1*.  Riddell.  Secretary  to  the  Great 
W  est  Rural  Telephone  Companj'.  will 
receive  tenders  until  June  26th  for  the 
construction  of  about  7  miles  of  tele- 
phone extensions.  Work  to  be  done  ac- 
cording to  plans  and  specifications  of  the 
Saskatchewan  Government. 


Lining  for  the  new  intake  tunnel 
bored  under  the  bed  of  Lake  Erie  lor 
the  water  supply  of  the  city  of  Cleve- 
land, Ohio,  will  consist  of  concrete 
blocks.  This  new  tunnel  is  16.000  feet 
long  and  10  feet  in  diameter,  extending 
out  from  crib  Xo.  4  (1  1-3  miles  from 
shore)  to  crib  Xo.  5  (about  4  miles  from 
shore).  About  300  feet  of  the  tunnel  has 
already  been  constructed  with  a  lining 
of  four  rings  of  brick. 
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PUMPS 


i 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  **Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Umited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office :  Room  509  Canadian  Elxpre&s  Building 
Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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For  all  First-Class  Stuctures 


THE  Roof  is  apt  to  be  one  of  the  very  last  things  to  be 
considered  in  the  construction  of  a  building.    It  really 
ought  to  be  among  the  first. 

Owners  wake  up  to  this  fact  when  they  begin  to  pay  bills  for 

repairs  and  damage  caused  by  leaks. 

Permanent  buildings  deserve  permanent  roofs. 

The  most  economical  and  altogether  satisfactory  permanent 

roof  is  a  Barrett  Specification  Roof. 

It  is  for  this  reason  that  most  of  the 


r- 


MARCUS  LOEWS 

xlronto^'^ont.    gfcat  manufacturing  plants  and 
Arch:  Thomas  Lamb,  textile  miUs  of  the  country,  the 
New  York,  N.Y.   g^eat  railroad  terminals  and  sky- 
'^Reagln  &  spence,  scrapers  Carry  roofs  of  this  type. 
Toronto,  ont.     Somc  of  thcseare  from  twenty  to 
thirty  years  old  and  are  still  in 
serviceable  condition. 

A  copy  of  The  Barrett  Specification,  with  roofing 
diagrams,  mailed  free  on  request  to  anyone  interested. 


Special  Note 

We  advise  incorporating  in 
plans  the  full  wording  of 
The  Barrett  Specification, 
in  order  to  avoid  any  mis- 
understanding. 

If  any  abbreviated  form  is 
desired,  however,  the  fol- 
lowing is  suggested: 

ROOFING— Shall  be  a  Bar- 
rett Specification  Roof  laid 
as  directed  in  printed  Speci- 
fication, revised  August  15, 
1911,  using  the  materials 
epecified  and  subject  to  tlie 
inspection  requirement. 


THE  PATERSON  MFG.  CO.,  Limited 

Sydnes 

r 


Montreal  Toronto  Winnipeg  Vancouver 

St.  John,  N.  B.  Halifax,  N.  S.  Sydney,  N.  S. 
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A  f  ¥    O   New  and  Relaying 
r\        ^  *      *  Switches,  Turntables,  Etc. 


Carried  in  Stock 


Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


Galvanized 
Steel  Tanks 


Reservoir  Tanks 
Water  Tanks 
Dipping  Tanks 
Toat  Pans 
Oil  Storage 
Tank  and 
Measuring  Pumps 


Prices  quoted  promptly  on  heavy  gal- 
vanized steel  tanks  for  every  purpose. 

Wayne  Measuring  Systems  for  handling 
your  gasoline  and  oils  will  save  you 
money. 

Wayne  Oil  Tank  &  Pump  Co. 

Limited 

Woodstock,  Ont. 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling   Positlvely  LEAK  PROOF. 
Wrte  for  1915  CKtalogue 

319  Pender  St.  VANCOUVER,  B.C. 


Steel  Dump  Cars 

Any  Size  or  Design 

Workmanship  Guaranteed 
Prompt  Delivery  Prices  Moderate 


(Car  Dumps  Either  Side) 


Let  us  Quote  on  Your  Requirements. 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  ^^^^  Contractors 

The  follf)\ving  Books  are  Offered  subject  to  Pre- 
vious Sale: 

Applied  Perspective,  by  William  P.  P.  Longfellow. 
Published  in  1901  by  Houghton  Mifflin  &  Com- 
pany. 98  pages,  illustrated.    Price  $1.00. 

British  &  Foreign  Building  Stones,  by  John  Watson, 
Published  in  1911  at  the  University  Press,  Cam- 
bridge, England.    4H?,  pages.    Price  50  cents. 

lUiilding  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $.3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
165  pages,  illustrated.    Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 

Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
2G5  pages,  illustrated.    Price  $2.00. 
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Waterproofing  Compound 

Made  in  Chicago — Under  U.  S.  Patents 

By  the  Ceresit  Waterproofing  Company 

— -An  Illinois  Corporation — 

Ceresit  is  a  proved  dependable  and  economical  waterproofing"  for 
all  kinds  of  concrete,  cement  and  stucco  work.  Its  exceptional  merits 
are  substantially  evidenced  by  the  many  installations  in  prominent  indus- 
trial plants,  buildings  of  all  kinds  and  residences.     Easy  to  apply. 

Let  These  Canadian  Representatives  Serve  You: 

W.  K.  MacUonald  Company,  Toronto,  Ont.  Walker's,  Limited,  Winnipeg,  Man.         E.  G.  Cullen,  Vancouver,  B.  C. 

W.  B.  Poucher,  Edmonton,  Alta.  Brown  &  Chapman.  Regina,  Sask. 

Wliitlock-Riddell  Company,  Moose  Jaw,  Sask.  MacKenzie  &  Thayer,  Limited,  Saskatoon,  Sask. 


The  "PANAMA  LINE"  of  Road  Machinery,  Road  Graders, 

Levellers  and  Drags 

is  the  most  complete  line  of  practical  Road  Machinery  made  in  Canada 


GRADERS 
Panama  Giant  (traction)  3300  lbs. 
Panama  Standard  (6  horse)  2800  lbs. 
Panama  Boston  (2  or  4  horse)  1000  lbs. 
Panama  Jr.  Improved  (2  horse)  600  lbs. 
CAST  IRON  AND  CORRUGATED  CULVERTS 


The  TOWNSHIP  WINNER 
Road  Drag 
With  the  .\nti  Ski(l  Itear  Truck  Attarhed 


SCRAPERS 

Panama  Drag  Scrapers    Panama  Wheeled  Scrapers 
DRAGS 

3-Way  Drag  No.  1  S-Way  Drag  No  2 

Township  Winner,  8  ft.        Township  Winner,  7  ft. 
Panama  No.  1        Panama  No  2  Siirplex 

A  FULL  LINE  OF  CONCRETE  MACHI^ERY 

THEY  ARE  ALL  SAYING 
THE  SAME 
"Last  Spring  we  pur- 
cliased  from  tlie  E.xeter 
Mfg.  Co.,  Limited,  one 
Panama  Jr.  Improved  Grader 
and  one  Townsliip  Winner 
Drag  witli  truck.  Tlie  mem- 
bers of  our  Council  Board 
were  all  surprised  tliat  this 
grader  would  do  the  heavy 
grading  that  we  did  with  it. 
This  is  all  the  road  machin- 
ery we  have  in  our  town 
and  we  have  been  able  to 
keep  our  streets  in  excellent 
condition  with  the  use  of 
these  two  machines." 
(Signed) 
Rei  ve  of  Tccswalcr. 

Tf  von  want  Service.  Get  the 
PANAMA  JR.  IMPROVED. 
Don't  Get  tlic  "Just  as 
Good." 


The  Exeter  Mfg.  Co.,  Limited,  Exeter,  Ont.  ' 


1915  Catalogue 
No.  25 


J.  L.  Neilson,  Winnipeg,  Man.,  Western  Agents       T.  E.  Dean,  Ft.  William,  Agent  N.  Ont 


1915  Catalogue 
No.  25 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Workg,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  Offices  and  Branch  Warehousefi : 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street.  WINNIPEG. 

Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St.,  VANCOUVER. 
Canada  West  Electric,  Ltd.,  REGINA  and  EDMONTON. 
Northwestern   Engineering  &   Construction   Company,  Limited 
CALGARY. 

Prompt  shipments  from  Factory  or  nearest  warehouse. 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office -M  4515-M  4516      Residence— P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

C.  W.  Essery,  Manager 


Sales  Offices 

Welland  -  Ontario 

Cobalt  Ontario 
7  Bank  Street  Chambers 

Ottawa 
417   New   Birks  Building 
Montreal 


Aru-'Ha"::''  standard  steel 

Alwaysin  stock      CONSTRUCTION  CO. 


Reinforcing  Bars 

'Self-Sentcrinff" 

Corrugated 
Sheeting 

Send  for  Stock  List 


LIMITED 

WELLAND       -  CANADA 

Manufacturers  and  Erector.s 

Steel  Buildings  and  Bridges 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly,  ('apacity  18, OOOTons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


ARE  YOU  GOING  TO  BUILD? 

Before  erecting  your  new  building  you  should 
consider  the  possibilities  and  many  advantages 
to  be  gained  by  the  use  of 

"AMERICAN"  Enameled  Brick 

Write  for  catalogue,  also  samples,  miniature  or 
full  size. 

AMERICAN  ENAMELED  BRICK  &TILE  COMPANY 

1182  Broadway,    New  York. 


KAHN   ARMOR   PLATES  for  CONCRETE  ROADS 

Write  for  descriptive  pamphle' 


■liOllill  \'       v\    -  1  I  '  1  v\  1  IIU"  Jui  III   IM-nl  i  rl  , 

I'hilcs  lillcr  betwci'ii  tlieiii 


TRUSSED    CONCRETE    STEEL   CO.   OF  CANADA,  LIMITED,  Walkerville,  Ont. 


June  It;,  1915 
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Water  Supply 

from 

Deep  Wells 

is  obtained  at  a  mini- 
mum cost  by  use  ot  our 
deep  well  pumps. 


Write  for 

Bulletin  a6 
explaining 
the  us«  ot 
Cook's 
Patent 
Brass  Tub** 
Well 
Strainer 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

.Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


DUMB  WAITERS 


re- 


Roelofson  self 
taining  dumb  waiters 
are  fast  replacing  the 
old  styles. 


They  are  so  con- 
structed tliat  they 
will  hold  the  car 
stationary  at  any 
point  desired  with- 
out the  use  of 
brake  or  rope 
clamp. 

We  will  furnish 
drawings  and  es- 
timates of  cost 
for  special  mach- 
ines to  be  used 
as  wall  hoists, 
freight  or  invalid 
elevators. 

Roelofson 

Elevator 
Works 
Gait,  Onl. 


flEK^INOBONCSIlTIl 

GAUGE 


Two  rea.sons  cause  the  user  of  ordinal'}-  metal  lath  to  ii.se  a  heav}'  gauge;  the  need  for 
stiffne.ss,  and  as  a  precaution  against  corro.sion.  Herringbone  users  are  freed  from  the  hrst 
reason  tlie  ril)l)ed  design  (if  the  lath.  Copper  alloy  the  latest  Herringbone  improvement 
gives  Ilci"ringbonc  Lath  without  increase  in  weight,  an  increase  of  61  per  cent,  in  resistance 
to  corrosion.  In  other  words,  as>nming  a  lailure  of  the  iirotective  coating,  t w  ent \ -sc\  cn 
gauge  llcrringboue  Copi)cr  Lath  will  last  longer  than  twentv-thrce  gauge  ordinar\-  metal 

.\lloy  '  ■ 

lath.    And,  be-t  of  all,  the  price  has  not  l)ecn ad\-anced. 

Contractors  who  have  been  using  twenty- three. gauge  ordinar}-  metal  lath  may  therefore 
substitute  twenty-seven  gauge  llcrringboue  Copper  Lath,  maintain  the  (pialit_\-  of  their 
work,  and  increase  their  profits.  \ll'i\ 

.\sk  for  the  booklet  -'W  hy  (  ..]ipcr  Alloy?" 


Clarence  W.  Noble 


General  Sales  Agent 


117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Manufacturers 
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The  Ormsby-Lupton  Steel  Sash 
The  Superior  Steel 


R 

1 1 

1      1  1 

1 

J 

1 

Sash 

Gives  Fire  Protection 

Lowers  Insurance 

Rates 

Can  be  purchased  very 
little  in  advance  of 
the  price  of  Wooden 
Sash. 


Send  for  Catalogue  and  Prices. 
A.  B.  Ormsby  Company,  Limited 

A        .  J     .1.  TORONTO 

Associated  with 

The  Metal  Shingle  &  Siding  Co ,  Limited 

Preston      Montreal       Winnipeg       Sa«katoo  Calgary 


We  can  supply  you  with  Hangers  to  carry 
any  size  door  and  , 

Parallel  Equipment 

in  the  strongest  style  of  track. 

The  Round   Track  with  Adjustable 

Supports. 

M,anufacturers  of 

The  best  goods  in  the  hanger  line 

ALLITH  MFG.  CO.,  LIMITED 

HAMILTON 


For  Surface 

Treatment  of 
Roads  the 

TAROADS 

patent  Machines  are 
far  in  advance  of  any 
other  Tar  Spraying 
apparatus  on  the  mar- 
ket for 

Efficiency 

and 

Expedition 

(penetration  assured.) 
They  are  capable  of 
DOUBLE  the  out- 
put of  all  other  ma- 
chines. 

Write  for  illustrated 
folders. 

E.VQU/K/ES 
SOLICITED 


Cable*: 

TAROADS  -  LONDON 


TAPOAnSl  SYNDICATE,  LTD. 

A   XAi  A^^^  (Sir  Herbert  B.  M.  Praed.  Bart. ) 


9  VICTORIA  STREET 
WESTMINSTER,  London,  Eh^. 


line  If.,  11)15 
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Lies  Flat— Costs  Least  to  Lay 


The  modern  i  ciiiforcc-mciU.  l"'ifty  ptr  cent, 
srniaios.  Xo  iiilcinal  strains  in  "forming." 
■     ■  L-ost. 


stronger- 
l.iis  flat 


-700  per  cent,  more  bond-contact — lliaii 
w'itliunl  weighting.     Saves  2r>  per  cent. 


rounds  or 
to  51)  per 


laying- 

WIDELY  USED 

P.'Vr.E  F.MiKU'  nse.l  in  the  J.  K.  lioolh  Plant 
at  Ottawa;  .Vnglo-C'aiiadian  Leatlier  I'lanl  at 
lluntsvillc;  Chanihlay  Uam  at  Montreal; 
Harris  .Miattoir  at  Toronto;  C.  P.  R.  Yards 
at  lirantford,  and  in  many  miles  of  street- 
paving  at  Oakville,  Windsor,  Walkerville, 
Aylmer  and  Sandwich. 


TWO  SIZES 

PAGE  FABRIC  supplied  in  in.  x  (i  in. 
mesh  for  structural  uses,  and  ti  in,  k  12  in. 
mesh  for  roadway  antl  bridge-floor  work, 
FLAT  SHEETS  maximum  4  feet  wide  by 
car-length.  Also  in  KOI,l,,S,  4  feet  wide,  any 
length,  SPECIAL  MESHES  to  order. 
Send  blue  prints  or  specifications  for  estimates 


FREE  SAMPLES  and  new  illustrated  booklet  No.  5 
Iwith  tables)  on  request.    WRITE  for  them  TO-DAY. 


PAGE   i^NC^   COMPANY  Ltd.  walkerville  st.john 


TORONTO 


MONTREAL 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "Keith''   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        Write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Mes.srs.  ROSS  &  GKEIG,  412  Jauiea  St.,  Montreal,  Que, 
Mes-srs.  W.^LKEK'S  LTD..  •d5!)-261  Stanley  St.,  Winnipeg,  Man, 
Messrs,  GOKMAX,  CLAXCKY  &  GKINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
MesHPS.  ROBERT  H.\MIl/rON  &  CO,.  LTD,,  Bank  of  Ottawa 
HIdtr,,  Vancouver,  B.  C. 


INDUSTRIAL  LOCOMOTIVES 


The  designs  of  our  small  locomotives 
are  the  result  of  wide  experience. 

All  details  are  accurately  finished  to 
standard  gauges  and  are  absolutely  inter- 
changeable on  all  locomotives  of  the 
same  class  and  size. 

This  cuts  out  long  delays  when  parts 
wear  out,  as  parts  liable  to  wear  can  be 
kept  on  hand  or  shipped  promptly  from 
our  works. 

MONTREAL  LOCOMOTIVE  WORKS,  LIMITED 

DOMINION  EXPRESS  BUILDING,  MONTREAL,  CANADA 


STU(xo  BOARD  

serves  two  purposes  at  one  cost. 

h  is  made  of  kiln-dried,  bevel-edged  laths  imbedded  in  a  heavy  sheet  of  Asphalt-Ma^lic,  surfaced  on  the 
other  side  with  tough  sulphite  fibre  board.  The  Asphalt-Mastic  makes  an  absolutely  wind  and  damp-proof 
sheathing,  while  the  bevel-t  dged  laths  provide  mo^  effedive  dovetailed  "keys  '  for  stucco  or  planter. 

One  look  at  Bishopric  Stucco  Board  will  show  you  its  pradical  value.  Write  for  sample  and  full  inform- 
ation about  Bishopric  [■'rodudts  and  Permatite  Roofing  to 

The  Bishopric  Wall  Board  Co.,  Limited,  538  Bank^stV/oYt'awa,  Canada 
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STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Write  for  ^ 
catalog  and 
prices 


Dake  ^r^'*>#f^  T^-f 
Engine  Co.  ^ Ji-^'  jfe 


Motor  Crab 


Grand  Haven, 
Mich. 


Swinging  Engine 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,   Office  North  |  fjjj'      Eveningi,  North  2I0T 


The  contract  for  the  new  Half  Million  Dollar 
Civic  Library  at  Montreal  has 
been  awarded  in 


tt 


Queenston  Blue"  Limestone 


Specify  and  get  the  best  Canadian  Stone. 


The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 

SsiIps  Ao-pnf<j-  Toronto,  Geo.  W.  Britnell,  BuiIder«'Exch«Dge 
oaies  /A.geiilb.  Montreal,  Arthur  S.  Findlay,  10  Phillips  Place. 


"Galvaduct"  and  *aoricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manuiacturer.  under  Canadiaa  and  U.S.  Letters  Patent 

Toronto       '  Canada 


Cawthra  Mulock,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  :-TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 


June  10,  1915 
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Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse    Chain   Co.,  Trenton,  N.J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Build  up  Canada — Now  is  the  time 

Every  dollar  sent  out  of  the  Empire 
n-.akcs  us  all  that  much  poorer.  Vou  can 
piay  a  big'  part  in  supporting  the  Empire 
by  using  only  Canadian  or  British-made 
building  materials. 

You  can  get  as  good,  or  better  values  right 
here  at  liome.  This  is  no  exaggeration.  I^et  us 
place  our  catalogues  of  the  famous  "Metallic" 
line  —  C.^NADIAN  OR  BRITISH  -  MADE 
THROUGH  AND  THROUGH— in  your  hands, 
we  can  easily  prove  our  claims. 

The  "Metallic"  line  includes  "li-niptre"  Cor- 
rugated Iron ;  "Eastlake"  Steel  Shingles;  Steel 
Siding,  Ceiling  and  Wall  Plates;  "Hayes"  Patent 
Lath;  Skylights;  Ventilators;  Galvanized  or  Cop- 
per Cornices;  Fireproof  Doors  and  Windows; 
Well  Ciubing;  Culverts;  Conductor  Pipe  and 
Eave-troughs. 

Metallic  Roofing  Co.,  Ltd. 

Manufacturers — Toronto  &  Winnipeg 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 
Frost -Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office       -      90  West  Street 
NEW  YORK  CITY 


Warren 
Pipe 


Ask  us  to  quote  on  your  next  order — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  -         NEW  YORK 


T  H  R    C  O  N  T  R  A  r:  T    R  K  C  O  R  D 


Ttinc  K..  I'M.-, 


Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  IJME,  AND  r.RICK 

Cement — delivered  in  S-banel  !o1s,  .fl.S.'i  per  hbl.  ; 
with  bags,  $2.25;  car  lots,  $1.50  on  tlie  track, 
with  pkgs.  $1.90. 

Lime — grey  38c,  white  40c  per  100  lbs.,  deliver 
ed  in  not  less  llian  1500  lb.  lols.  At  llie 
warehouse,  wliite  3Tc,  grey  .'{Sc. 

Brick — No.  1  dry  pressed  red  brick,  $17;  InifT, 
$17  f.o.b.  the  job;  No.  2,  $14;  common  led 
stock  brick,  $11  to  ;  K'<-y,  Ifll  to  $12; 
wire-cut  brick  for  biiiinl.ii  i'mi  w.ik,  $,S.5U  on 
the  cars,  delivered  .fltTiil;  '  laii.stiy"  brick, 
local,  $12  to  $20,  iinjjortcci,  $21*  to  $;{0 ;  sand 
lime  brick,  $7.5(»;  King  Edwaid  Siding;  $t>.50 
at  tlie  mill;  $S..50  delivered  on  the  job.  Pav- 
ing brick.  No.  1,  $1.S  per  M.  f.o.b.  West  'I  o- 
ronto;  No.  2  $14;  paving  blocks,  No.  1,  $24 
per  M. ;  No.  2,  $18.  Sun-Tex  face  brick,  $10 
to  $20  per  M. ;  Denison  interlocking  hollow 
tile.  $C0  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  fob.  Toronto: — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 

Crushed  stone— 2-in.,  $1.05;  1-in.,  $1.10;  J^-in., 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel~$1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER   (BUILDING  MATERIAL) 

Toronto  prices   (wholesale)  delivered: 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  S  to  16  ft.. 
$20-  18  ft.,  $2.3;  1-in.  Hemlock  No.  1  $21; 
No.  1  Hemlock  decking  .$22  to  $23;  No.  2 
Hemlock,  dimension  and  1  in.,  $1()  to  $18. 

Pine— 1  in.  by  4-in.  to  6-in.,  $27;  1-in.  by  8-in., 
$29;  1  in.  by  10-in.,  $30;  1-in.  by  12-in.,  $30 
to  $32;  2-in.  by  4-in.  to  13  in.  white  pine, 
12  ft.  lo  It;  ft.  long.  $20  to  .>31  :  7'.S_by  6 
and  10-in.  pine  slielving,  $3.'{  to  $30;  7/8  x 
12  in.  pine  sheivnv,  ■<4'i ;  So.  I  .v  lnic  pine 
flooring,  $34;  No.  1  spruce  flooring,  $2G;  No. 
1  i)ine  decking  D  2  S,  $28;  spruce  decking, 
$2(!;  No.  1  pine  V.  or  beaded  sheeting, 
.f.35;  No.  2  ditto,  $.32;  pine  iiim  4-in.  cas- 
ing, $1.75  per  100  ft.;  .5-in.  ditto,  $2;  8-in. 
pine  base,  $2.75  to  $3.25;  4-in.  pine,  window 
stool,  $2.75. 

Shingles-XXX  B.  C.  shingles  .$3..35;  N.  B. 
e.xtras  $4;  N.  B.  cleai  s  $.3.45;  No.  1  pine  latli 
$5  50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— S  x  8,  10  x  10, 
10  x  12,  12  x  12,  12  X  14,  S  x  10,  8  x  12, 
10  X  14,  14  X  14,  8  X  H.  IJ  x  H,,  14  x  10. 
It)  X  10,  .$.32,  retail  .$37;  10  v  U\.  14  x  18,  16  x 
18,  .$31);  8  X  16,  12  x  18,  is  x  is.  .$.36;  16  x 
18,  14  X  20,  16  x  20,  $36. .Ml;  s  is.  12  x  20, 
l.v  X  I'd  ff4ii:  10  X  20,  .$.37.,"jii;  S  X  20,  14  x  22, 
K;  X  L'L'  IS  X  21'.  -JO  X  22,  22  X  22,  .$45;  12  x 
I'li  .'f:;:i'  lo  x  22.  .V3il.50;  8  x  22,  14  x  24,  IS  x 
•M.  20  X  24  ,  22  x  24,  24  x  24,  12  x  24,  10  x 
24,  $45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $2.25  base;  twisted  and  de- 
formed, $2.50;  structural  sections  $2.75  to  $3. 

Galvanized  iron — 28  gauge  $5.,35. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toionto;  4-in.  $34  per  net  ton;  6  in.  to  12- 
in.  $3.3;  12-in.  up  $32  .W,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets— 26  gauge  $5.20  per  sq.,  28 
gauge  $3.00  to  $3.50  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe— Toronto  prices  (wholesale)  f.o.b.  fac- 
tory, 4  in.,  25c  per  ft.;  6  in.,  40c  ft.;  S  in., 
55c  ft.;  9  in.,  70c  ft.;  12  in.,  $1  ft.;  15-in., 
$1.40.;  I.S-in.,  $1.90  ft.;  20  in.,  $2.25  ft.;  24- 
in.,  $3.25  ft.;  less  74  per  cent..  4-in  to  12-in., 
70  per  cent.,  15-in.  to  18-in.,  65  per  cent.,  20- 
in.  to  24-in. 


SUNDRIES 

Hard  wall  plaster — iinsanded,  from  $8  to  $8.00, 
bags  extra;  sanded  $4..')0,  in  car  lots  at  tlie 
yard. 

Hydrated  lime— .$9.50  to  $11  in  20-ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown  and  Standard 
white  brands,  $1.50  per  bbl. ;  Shield  brand 
$1.25;  New  Brunswick  $2.50. 

Rope — manilla,  16c  basis,  second  grade  1.3c  basis, 
si.sal  I  ope,  lO'/iC  basis;  African  rope  1.3c. 

PAINTS   AND  OtI.S 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  85c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  82c.  per  gal. ;  red  lead, 
dry,  $8  per  100  lbs. ;  putty  in  bulk,  bbls., 
.$3.!50  per  100  lbs.;  in  KKtlb.  drums,  $3.85; 
putty  in  25  lb.  tins,  $4.00  per  100  lbs.  ;  steel 
sash  putty,  $4.00  per  100  lbs. ;  turpentine,  in 
bis.,  68c.  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT.  LIME,  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton;  lump,  $9. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  bull  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
wliite  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  Stone— 2-in.,  .$1.40;  V^  in.,  $1.65;  H  in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each ;  50  per 
cent,  at  $19.25;  60  per  cent,  at  $20.75  f  o  b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.3 
grs.,  $8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No.  7,  23.1  grs.,  $14.50;  No.  8,  30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15.00  each  ;  No.  3.  20  shots,  25  lbs., 
$22.00;  No.  4,  50  shots,  45  lbs.,  $42.00;  No. 
5,  100  shots.  53  lbs.,  $70.00.  Leading  wire, 
in  coils  of  500  ft.,  Ic.  per  ft.;  leading  wire, 
twin  cable,  in  coils  of  250  ft.,  3c.  per  dble. 
ft.;  connecting  wire  in  coils  or  spools,  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3.50,  double  strength 
$4.10;  6-foot,  single  $4.04,  double  $4.64;  8- 
foot,  single  $4..58,  double  $5.18;  10-foot, 
single  $5.12.  double  $5.72;  12-foot,  single 
$5.fi(i,  double  $6.26;  14-foot,  single  $6.20, 
donble  .$6..80;  16-foot,  single  $6.74,  double 
$7..34;  1.8-foot,  single  $7.28,  double  .$7.88; 
20-foot,  single  $7.82,  double  $8.42;  22-foot, 
single  $8.57,  double  $9.17;  24-foot,  single 
$9..32,  double  $9.92;  26  foot,  single  $10.07, 
double  $10.67;  2S-foot,  single  $10.82,  double 
$11.42;  ,30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2.50;  1  in. 
X  1  in.  X  in.,  25c.  extra;  Vi  in.  xJ4  in. 
X  'A  in.  50c.  extra.  Boiler  plates — 'A  in. 
thick  and  thicker,  $2.20.  Circular  plates- 
Flange  quality,  30  in.  dimensions  and  over, 
.$2.45;  under  30  in.  dimensions,  $2.65.  Beams 
and  channels — Under  .35  lbs.  per  yd.,  $3.00; 
35  lbs.  per  yd.  and  over,  $2.85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.85;  28  gauge,  $3.50  per  sq.  yd.  net  cash. 
Copper  bearing  sheets — flat,  Apollo  Key- 
stone galvanized,  28  U.  S.  gauge,  .$5.05  per 
100  lbs.;  Keystone  black,  2S  U.  S.  gauge, 
$3.15  per  100  lbs. 

SEWER  PIPE 
Straight   pipe   (per  foot)— 4-in.,  25c;   6  in.,  40c; 
8  in  ,  55c;  9  in.,  10c;  10-in.,  80c;  12  in..  $1  : 
24-in.,  $3.25.     Bends,  each,  75c,  $1.20;  $2.20. 


$2..>-,0,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.21),  $2.20,  $2.S0,  $3.20,  $4.00,  $13.  Single 
biantli,  2  fl.,  $1,  $l.t;0,  $2.50,  $.3.15, 
$4.50,  $16.2.5.  Double  branch,  2  ft.,  $1.75, 
$2..S0,  $3.85,  $4.90,  $5.50,  $8.  ^2>i.  V.  pipe, 
2</2  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.5^),  $27.tW. 
Syphon,  $2.25,  $3.60,  $6.6"^  $8.40,  $9.6';,  $15, 
(12-in.)  lJuchan  trap  cesspools,  aouble 
syphon,  running  trap  and  hand-hole  trap, 
$2.25,  $.3.(K),  $6.0,  S».40,  $9.60,  $15  (12-in.> 
These  piices  are  subject  to  a  discount  of  5U 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10.00  per  ton.  Plaster  of 
Palis— .^2. 35  per  bbl.  Rope— liest  .Manilla. 
I't'/fC  basis  per  pound ;  British  manilla,  13c 
basis;  African  hemp,  13c;  sisal  rope,  l»'/ic 
basis;  lath  yarn,  9f4c.  Boiled  linseed  oil — 
in  barrels,  82}/^c  per  gal.  of  9  lbs.  Raw  lii> 
seed  oil — in  barrels,  80c  per  gal. 


WINNIPEG  PRICES 

CE.MENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5  bbl.  lots,  $2.(30;  in  car 
load  lots,  $2.20. 

Lime — Grey,  .34  cents  per  bushel ;  white,  .32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52  50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $2.50  per  yd.;  1-in.,  $2.75; 
}4-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — VA  and  2-in.,  $2.65;  K  in.  and 

1  in.,  $2.90;  J4-'n.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $40; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  0 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $3.3;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 

2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  .\o. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14.  14  x  16, 
6  X  10,  6  x  12,  8  X  12,  $39;  10  x  16,  12  x  10. 
16  X  16,  14  X  18,  16  x  IS,  18  x  18,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42;  H 
x  16,  6  X  18,  6  X  20,  8  X  10,  8  X  18,  8  x  2<t, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  0  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5!4-in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $.3  50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 
Steel— Round   bars,   $2.35  per   100   lbs.;  square 
twisted,  $2.40  per  100  lbs.;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $.38  per  ton. 

(Continued  on  page  08 1 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stock*  : 

SYDNEY,  N.  S. 
MONTREAL.  QUE. 
TORONTO.  ONT. 
FT.  WILLIAM.  ONT. 


Sales  Offices  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St..  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


"Paiar  Brand" 

The  Best  Gypsum  Products 


"Pillar  Brand"  Gypsum  Products  are  made  from  the  highest  grade 
Nova  Scotia  Rock.  Every  barrel  and  bag  of  "Pillar  Brand"  pro- 
ducts are  inspected  and  tested  before  .shipping-.    They  include 

Hardwall  Plaster        Cement  Plaster       Land  Plaster 
Whitewall  Finish       Plaster  of  Paris 

"Pillar  Brand"  Hardwall  Plaster  is  mixed  only  with  the  highest  grade 
of  goat  and  cattle  hair,  thoroughly  washed  and  specially  prepared. 
If  you  need  high  grade  gypsum   products — get  prices  on  "Pillar 


Brand", 


Write  us. 


The  lona  Gypsum  Co.,  Limited 

Head  Office,  Sydney,  N.  S.  Mills,  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS- continued. 


(Coiiliiiued  from  page  (66) 
SEWER  PIPE 
Sewer  Pipe — Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  IS'A  cents;  8  in.,  :iO  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton  ;  sand- 
ed, $7..')0,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton ;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  ANIJ  OILS 

Paints  and  Oils. — White  lead,  ground  in  oil,  $9.40 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  09 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.  ;  6G 
cents  per  gal,  ;  dry  red  lead,  $S.50  per  100 
lbs.;  putty  in  bulk,  !f;!  per  bbl.;  putty  in  25- 
Ib.  tins,  $3.35;  turpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement— Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton,  sacks  extra ;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $0.50  per  bbl. ; 
white  Portland  cement,  $7.50  per  bbl.  of  30 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick — Common  red  brick,  $11  f.o.b.  warehouse. 


$10.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  brick,  $35  at  warehouse ;  pressed  buff 
brick  .$40  at  warehouse;  $33  in  car  lots; 
white  enamelled  brick.  No.  1  quality  $100  to 
$120  at  warehouse;  tapestry  brick,  .$45  at 
warehouse ;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $25;  fire  clay,  $12  per  ton. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.50;  3/8  in., 
$1.50,  all  f.o.b.  scows. 

Sand — Brick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1.40  per  yard  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr.)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  .$12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $.'!0 ; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round    and    square    bars)     $2.75  base; 
twisted  and  deformed,  $2.90;   structural  sec- 
tions $3.25  to  .$3.75. 

Galvanized  iron — 28  gauge,  $5.35  per  100  lbs. 


Corrugated  iron — 20  gauge,  0,  7  and  8  ft.  shee'.i 

$4.45,  9  and  10  ft.  slieets,  $4.6'*  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  Uxj 
lbs. 

Steel  channels  and  beams,  angles  and  platc.<> — 
$3.25  to  $3.75  per  10(j  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warenousv, 
4  in.,  12}^c.  per  ft.;  6-in.,  21c.  ft.;  8  in.,  30c. 
ft.;  10  in.,  40c.  ft.;  12  in,  50c.  ft.;  15  in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in„  $1.50  ft.; 
24  in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  piaster — $13.50  to  $15.00,  in  car  loii 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $13  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate — $11.50  to  $12.(W  per  square,  f  ob. 

Vancouver. 

Rope— Manilla,  full  coil,  16c.  basis;  2nd  grade, 
liViC.  basis;  sisal  rope,  12</ic.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50  to  $2.75. 
White  lead— ground  in  oil,  $10.50  to  $11  per  100 

lbs. 

Boiled  linseed  oil  —  in  bbls.,  $1.02  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.00  per  gal. ;  red  lead, 
dry,  $10  to  $11  per  100  lbs. ;  putty  in  bulk, 
bbls.  3c.;  putty  in  25  1b.  tins,  4c.;  turpentine 
in  bbls.,  90c. 


ROOFINGS 

We  manufacture  in  Canada  roofings  of  all  sorts.  We  make  roofings  for  factories,  ready 
roofing  or  built  up  roofing,  also  asphalt  shingles. 

NEPDMSET  PAROID  ROOFING 

has  been  used  on  farm,  factory  and  railroad  buildings  from  Coast  to  Coast. 

We  also  make  NEPONSET  Wall  board,   the  most  practical  substitute  for  laths  and 

plaster  that  has  ever  been  put  on  the  market.     It  is  made  in  several  finishes  and  its 

surfaces  have  been  waterproofed  so  that  it  is  all  ready  to  apply,  and  needs  no  further 

decoration. 


 COUPON 

Bird  &  Son, 

Department  R, 

Hamilton,  Ont. 

Please  send  us  the  following  information  in  regard 
to  your  roofing  and  wall  board: 


Name  

Address 


Bird  &  Son,  Hamilton,  Ont. 

Montreal  St.  John  Winnipeg 

Calgary  Vancouver 


June  Ki.  I'Jir. 
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Burlington  Steel  Co. 


(Formerly  Canada  Steel  Co.,  Ltd.) 

Hamilton,  Canada 


Limited 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

34  ,  7  8'  and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 

Plain  and  Galvanized 

Prompt  Shipment  from  Stock 


"BEATTY  HOISTS" 

Dredging  and  Excavating  Machinery 
Material  Handling  Equipment 

On  work  where  exacting"  and  uninterrupted 
service  is  of  vital  importance,  the  Con- 
tractor who  knows,  uses  BEATTY  Hoists 
because  of  their  proven  RELIABILITY. 

Bring"  your  excavating",  dredging  and  ma- 
terial handling"  problems  to  us. 

Send  for  Catalog  TOD  A  Y. 

M.  Beatty  &  Sons 

Main  Office  &  Work.:  Limited 

Welland,  Ontario 

Toronto  Brunch  : 

4th  Floor,  154  Simcoe  Street 


H.  E.  IMjANT  I7SXI  St.  James  Street,  Montreal,  Quo. 

ROBT.  HAMILTON  &  CO   Vancouver.  B.C. 


AOENTS:- 


K.  I.KONARD  &  SONS   St.  John,  N.n. 

KKLLY-POWKLL,  LTD..  McArtluir  Hldfc.,  Wlnnipe(r,  Man. 
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1915 


Jamrs  Thomson,  Pre§ident. 


J.  G.  Allan,  Vice-Pr«iid«at. 


Jamrs  A.  Thovhoh,  Sacretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO, 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  6o  iachea  diameter 

for  Water,  Gas,  Culvert  and  Sewer 


HAMILTON.  ONT. 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  eflficiency  and  accessi- 
bility. 

We  also  build  the  well  known 

MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSVILLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited,  Toront*,  Ont. 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


CAST  IRON  PIPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Fig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc^  Castiners  of  all  kinds.  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


June  16,  1915 


THE   CONTRACT  RECORD 


71 


A  double  automatic  Brake  Dumbwaiter 
Automatic  two  ways.    UP  and  DOWN. 

Patented  in  Canada 

Chelsea  Elevator  Company 

Hardware  Co.  "VTmUed"    Can.  Equip.  &  Supply  Co. 

26  Adelaide  St.  W..  TORONTO  CALGARY,  ALBERTA 


PIPE  BENDS 

eliminate  heavy  fittings 
economize  space, 
avoid  leaky  joints, 

save  trouble,  room  and  money 

We  make  pipe  bends  in  size  and  shape  to  meet  your 
specifications.  The  cut  above  illustrates  a  20  inch 
expansion  bend  of  16  foot  radius  containing  38  feet 
of  pipe  joined  in  the  arc  by  the  Atwood  Line  Weld. 


PinSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PinSBURGH,  PA. 


4 


ATWOOD 

ENGINEERS    FOUNDERS  MACHINISTS 

Rapretented   by  W.  M.  Campbell,  25  Howland  Ave.,  Toronto,  Ont. 


Built  for  C.P.R.  Montreal 


CANADIAN 
CHICAGO  BRIDGE&  IRON  WORKS 

BRIDGEBURG,  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  our  nearest  office  today  for 
catalogue  No.  15 
Op'KIOES  :— 
Bridgeburg,  Ontario,  130  Janet  Street 
Chicapro,  Illinois,  13K0  W.  105th  Street 
New  York,  N.Y.,  30  Church  Stieet 
Shops:- -Bridgeburg.  Ont. 
Chicago,  III.  Greenville,  Pa. 


7^ 


Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection,  Power  Plants,  Hydraulic  Mining,  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe — and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

p.  O.  Box  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  Hi^h  Bridge 

Write  for  Catalogue 

Fall  Particulars  and  Estimates  Furnished 


A  Scientific  Pavement 

must  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
Unaffected  by  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 


IThescfrequircments  are  met  by 

Asphalt  Block  Pavements 

Send  for  Descriptive  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited     -    Windsor,  Ont, 
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Civil 

Electrical 
Mechanical 

Directory  of  Engineers 

Contractors 

Special 
Interests 

Chipman  &:  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

Willis    (  liipinan.      deo.    ]I.  Power. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  ;iinl    I'm  ilicalion,  Scwera^f' 
Sewage   Disposal,   Water  Power  iJevelopiueiu. 
Tel.  r.oiiK  Distance  Uptown  0740  41 

New  Birks  Building.  MONTREAL 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.,  Ltd. 

Consulting,  Civil  and 

Sanitary  Engineers 

<if'iifral   Municipal   lui^'iiicci  ing 

.  ,        I  Waterworks,  Sewerage 

Specialties :  < 

(  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers, 
Water  Powers,  Structural  Steel,  liridges, 

UnildinK's,   &c.,  &c. 
ll'A    Gosford   St.  MONTREAL 


Robert    W.    II  mil, 

President. 
Thus.  ('.  Irving,  Jr. 
Vice- Pres. 


(  liarles  Warnock, 
Mgr.  &  Treas. 
.las.  W.  MotTat, 
Secretary. 


Robert  W.  Hunt  &  Co. 

Limitefl 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905  McGill  Bldg.       -       Montreal,  Que. 
liranches 

Traders  Bank  liuilding,  Toronto,  Ont. 
Standard    Rank   Building,  Vancouver 

Norfolk  House,  Laurence  Pountney  Hill, 
I.ontlon,  K.C 


H.  B.  Pullar,  Assoc.  Am.  Soc.  C.E. 
T.  C.   Ford,  Cb.  E.  A.  M. 

H.  B.  PULLAR  CO. 

ENGINEERING  CHEMISTS 

Pavements,     Roads.     Watei  ]n of^lings.  Floors, 
Sidewalks,    'I'ais,     .\splialls.     I'.itunieiis,    ( )ils. 
Paints.    liitiiiniiHiiis  Sjiecialt ies. 
A  nevu  plan  for  F'fficient  Road  andPavIng  Inspection 
378  Woodward  Ave..  DETROIT,  MICH. 


ANdLlNS 

**  LIMITED  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


ALL  BUILDING  WOflK 
LARGE  OR  SMALL.' 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

Maiulfai  luiiis  .,1 

GARBAGE  AND  REFUSE  INCINERATORS 

Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

Pbone  Otiice  and  Works: 

Main  904-90.'>  (iL'  Issidanade  E..  Toronto. 


GEO.  K.  McDOUGALL 

Consulting  Eneineer 

f^lectric  and  hydraulic  power  stations,  high 
voltage  tran.snii.ssion  lines,  industrial  electrical 
installations  rpporfs,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


STEEL  &  RADIATION  LIMITED 

Products  all   Made  in  Canada 


Toionto. 
Ont 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal. 
Que. 


Steelcrete 

Steel 

Lockers 


Get  Our  Prices  On 

■TAMCO"  Crushed  Stone 
in  all  sizes  for  all  purposes. 
"  Roman  "  building  stone. 
"  Milton  "   pressed  bricks. 

T.  A.  MORRISON  &  CO. 
204    St.    James  Street 
Tel.    Main   330  Montreal 


llllffMAfiKS.  COPYRICKTS  &  nnp|^ 


STANLEY  LIGHTFOOT 

REG  O  PATENT  SOLICITOR  AND  ATTORNCY 

LUMSDEN    BLDG. ("JVonCe"  )  TORONTO. 

New  BOOKLET  OF  COUPLCTC  INFORMATION  rRCC 
-.~T,o~  T-.,  M.  3713 


H.  J.  Griswold, 
Montreal. 


B  .W.  Seton. 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratorie* 
318  Lagauchetiere  St.  West, 
MONTREAL 

BRANCH  OFFUES: 
24  .Adelaide  Street  East,  Toronto. 
lf)03  Union  Trust   Building,  Winnipeg 

Cement   Testing   and  Reinforced 
Concrete  Inspection. 
Mill,  Shop  and  Field  Inspection 
of  Steel  Structures  and  Bridges. 
Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

Expert  Examinations  &  Reports. 

Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  I.ondon,  Eng. 


June  IC,  I'.Mu 
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'T'he  Canadian  Bridge 

Company,  Limited 

WALKERVILLE,  ONTARIO 


Manufacturers  of 


Steel  Buildings 
Roof  Trusses 

Railwa^y  HigKwaty 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 

Successor*  to 

Wm.  P.  McNeil  &  Company,  Limited 

Manufacturers  of 

Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 


Three  Rivers,  Quebec 
Wayasamack  Pulp  and  Paper 
Co..  Ltd. 

50.000  gallons.  149  feet  to  top 
120,000      "  100  feet  to  top 


Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives:  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND   WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  (I.  x  400  ft. 

Area  of  Ground*:    Ten  Acre. 

Capacity:    18.000  Ton*  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,   Plates,  Ban, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Work*:  Hillcra*t  1 6 1 4-161 B-16 1  6 
Prirat.  .xchange  connecting  all  deparlmenl*. 


THE  CONTR 


Blow  Your  Fire 
For  2  Cents  A  Day 

Here  is  a  blower  that  will  give  you 
more  real,  hard-days'  service  than  any 
other  made.  It  has  the  largest  fan,  gives 
the  strongest  blast,  and  will  be  in  opera- 
tion long-  after  others  are  in  the  scrap 
heap.  The  Buffalo  Variable  Speed  Elec- 
tric Blower  is  15"  in  height  with  fan  fully 
14"  in  diameter.  A  high  blast  pressure  is, 
therefore,  produced  at  a  slow  speed  which 
reduces  friction  and  wear.  This  blower 
will  operate  with  equal  efificiency  on  any 
circuit  either  direct  or  alternating-  current, 
25,  40  or  60  cycle,  single  phase,  110-220 
volts.  The  six-speed  regulator  furnished 
with  this  blower  gives  close  control  of  the 
fire.  Will  stand  up  under  continuous 
heavy  wear  much  longer  than  can  be  ex- 
pected from  smaller  blowers. 

Send  for  Catalog  179-12 

Canadian  Blower  and  Forge  Co. 

Limited 

Berlin       -  Ontario 

St  John  Montreal  Toronto  Winnipeg  Vancouver 


CT    RRrORI)  16,  101:, 


Highest  quality^ 
coupled  with  dis- 
tinctive COlOYy 

are  the  rare  com- 
binations to  be 
found  in 


That  rich,  cheery  red, 
beautiful  and  unfading, 
makes  them  popular. 
The  color  never  grows 
tiresome. 


"BRADFORD  REDS"-A  name 
that  has  become  famous.  It  de- 
scribes our  smooth  brick,  made 
dry-pressed  in  standard  and 
Roman  sizes,  and  ornamentals; 
also  impervious,  in  standard 
size  only. 

Bradford  Ruffs"-The  trade 
name  for  our  beautiful  rough- 
textured  brick. 

Write  for  the  RED  Catalog. 

Bradford  Pressed  Brick  Co. 

"The  Red  Brick  People" 
Bradford,  Pa. 

We  also  ?noke  fire-proofing  Hollow 
Brick  and  Hollow  Block. 


June  16,  1915 
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BUFFS 


We  are  in  a  position  to  supply  buff  pressed  brick 
of  a  most  attractive  and  uniform  colour. 

Superior  Quality  Prompt  Service 

Interprovincial  Brick  Co.  of  Canada  Limited 

Goodyear  Building,  154  Simcoe  Street,  TORONTO 

Plant  near  Montreal  Agents 

Cheltenham,  Ont.  ^-  '  Limited 

Coristine  BIdg. 


Made  in  Canada 

XCELADUCT 


(Galvanized) 
AND 


ORPENITE 


(Enamelled) 


Conduits 

Orpen  Conduit  Company,  Limited 

Toronto 
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"DOMINION  WIRE  ROPE" 

Made  In  Canada 
Stocked  in  Montreal,  Winnipeg  and  St.  Catharines 

^^HliN  your  work  is  severe  you  need  a  Wire  Rope 
that  will  withstand  it,  otherwise  you  will  lose 
much  time  in  putting  on  new  Ropes. 

JF  you  are  experiencing  any  Wire  Rope  trouble,  pro- 
bably either  the  construction  or  the  quality  is  not 
suited  to  your  particular  work.     We  will  gladly  give 
you  the  benefit  of  our  long  experience. 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  MONTREAL 


R 


ansome^s 


Bantam      Concrete  M 


ixer 


Nothing  Cheap  about  it 
except  the  Price. 

Small  as  to  Size. 

Large  as  to  Capacity. 

Light  as  to  Weight  on 
account  of  simplicity. 

Less  Repairs. 

Less  Delay. 

More  Portable. 


Most  satisfactory  for  small 
jobs. 

No  high  wheeling. 

No  platforms  to  build. 

No  complicated  Loader. 

Quickest  Discharge. 

Best  Engine  on  the  mar- 
ket. 

No  Expert  Required. 


"HAYWARD"  Centrifugal 
BUCKETS  PUMPS 


Let  us  quote  you  for 
"King  Bee"  Gasoline  Lights. 
"Napanee"  Hoisting  Engines. 
"  Keystone"  Blast  Hole  Drills. 

Reliance"  Rock  Crushers. 
"National"  Steam  Hammers. 
"Toledo"  Drill  Steel. 
"Industrial"  Cranes. 
"Marion"  Steam  Shovels. 


F.  H.  HOPKINS  &  CO.,  MONTREAL 

Branches:— St.  Catharines,  Ont.         1206  union  Trust  eidg.,  Winnipeg         Vancouver,  B.C. 


Vol  29 


Toronto,  June  23,  1915 


No.  25 


BERLIN  MILLS 


KYANIZED  SPRUCE 


Paving  Blocks — Flooring — Interior  Timbering — Bridges  and  Bridge  Floor- 
ing— General  Building  Construction  cleanliness — strength— light- 
ness—saving  in  first  cost— elimination  of  dry  rot  and  decay — permanence.  ^ 


Wrii^  for  information* 


Berlin  Mills  Company, 


PORTLAND,  MAINE 

Establl8hed.l853 


New  York  Office,  Woolworth  Building.    Chicago  Office,  110  So.  Dearborn  Sb 
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PROFITS,  DAMAGES,   INJUNCTION  AND  COSTS 

AWARDED  US 
AGAINST  SCAFFOLDING  INFRINGER. 


The  Patent  Scaffolding 
Company 

Lessor  of 

Adjustable  Safety  Suspended  Platforms 

For  Use  on  Steel  and  Concrete  Buildings 


NEW  YORK 
647  West  50th  Street 


CHICAGO 
506  South  Canal  Street 


ATLANTA 


DALLAS 


HOUSTON 


PACIFIC  COAST 
Parrott  &  Co.,  General  Agents 

Portland     San  Francisco     Seattle     Tacoma  Spokane 
Los  Angeles     San  IJiego   Salt  Lake  City  Denver 


CANADIAN  AGENTS 
Johnson  &  Johnsoa,  Vancouver 
McDoucal  s,  Limited  Ottawa 
Dartnell,  Limited  Montraal 
Black  Building  Supply  Co.,  Limited,  Toronto 
The  Waite  Fullerton  Co.,  Ltd.,   Winnipeg  and  Calgary 

THE  GOLD  MEDAL  SAFETY  SCAFFOLD 
To  proted  our  customers,  we  are  compelled  to  bring  suits  in  the  United  States  Courts  against  infringers 
using  scaffolding  devices. 

In  our  Case  of  the  New  York  Scaffolding  Co., 

vs. 

Egbert  Whitney 

THE  UNITED  STATES  COURT  OF  APPEALS  OF  THE  EIGHTH  CIRCUIT 

sustained  our  contentions, 

HELD  THE  PATENT  TO  BE  VALID  AND  INFRINGED 

and 

AWARDED  US  AN  INJUNCTION,  WITH  ALL  PROFITS  AND  DAMAGES 

resulting  from  the  infringement  complained  of 
together  with  ALL  COSTS  of  the  action 

We  deem  it  advisable  to  draw  the  attention  of  tfie  trade  to  the 
fad  that  not  alone  the  manufacture  or  sale,  but  also  the  use 
of  infringing  scaffolds,  constitutes  an  infringe- 
ment. 

We  call  the  attention  of  any  prospecftive  purchasers  of  scaf- 
folding to  the  necessity  of  abiding  by  this  decision. 

THE  PATENT  SCAFFOLDING  CO. 


SAFETY  FIRST 


INVESTIGATE  the  SAFETY  of  the  scaffolding  machines  used  by  you 
as  regards  PATENT  INFRINGEMENT 
as  well  as  SAFETY  IN  OPERATION. 


June  2.'., 
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28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"CAVEAT  EMPTOR" 

(Let  The  Buyer  Beware!) 

Was   the   old   way   of  trading. 


"ADIUVETUR  EMPTOR" 

(Let  The  Buyer  Be  Assisted!) 

Is  our  "SERVICE"  way  of  trading. 


Our  line-up  is  complete,  our  quality  is  unexcelled, 
and  our  prices  are  right.  Let  us  show  you 
what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 


•1 


'I'  I  f  E    C  f )  N  'I"  R  A  C  T    R  VA  KJ  R  D 


June  T.;.  I'd.-; 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


'^Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42  in.  pipe 
in  a  trench  ready  for  filling. 


Easy  Work  Is  An  Essential  of  Tapping  ^ 

There  is  no  use  in  breaking  a  man's  back  with  a  hard 
pulling-,  hard  cutting-  tapping  machine,  ^""""T^^ 
With  an  easy  working  machine  like  ^ 

THE  MUELLER 
WATER  MAIN  TAPPER  ^^^^ 

It  is  a  simple  matter  to  make  a  tap,  either  in  a  dry  main 
or  a  main  under  pressure.    Thousands  of  water  works  ^^B^^  ''^^ 

\      men  will  verify  this  statement.     No  new  water  com- 
cK  ^\    P^'iy  should  start  business  without  a  Mueller  Water  Tapping  Machine, 
pj  It's  an  everlasting  tool — wears  20  to  30  years. 

Mueller      \  Clip  and  mail  the  coupon. 

Mfg.  Co.  N 

MADE  IN  SARNIA,  CANADA 

SARNIA,  ONT.  \^ 

Send  me  your  general    \  Y  1      R  if  11  1i  if  T  ¥    •  J 

^^'etL'NoTr^ppiSg      H.  Mueller  Mtg.  Company,  Limited 

"^''■'"'^  N  SARNIA,  ONTARIO 

Signed   *v 

^jjy  pj.jjy  ^      Makers  of  high  grade  Water,  Plumbing  and  Gas  Brass  Goods. 


June  lul.' 
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In  order  to  obtain  the  best  results  in  all 
classes  of 

Concrete  Waterproofing 

only  the  best  materials  and  methods 
should  be  employed. 


66i 


^OXEMIMT 


V  V 

INTEGRAL  WATERPROOFING  COMPOUND 

has  been  used  in  preference  to  all  other  preparations 
in  many  of  the  largest  Slrucflures  in  America. 
Because  of  its  absolute  impermeability  to  moisture,  permanency  of  protedion  and  the  ease  with  which  it  combines 
with  the  other  materials  in  cement  and  concrete  mixtures,  "Toxement"  has  become  the  recognized  standard  for  all 
classes  of  waterproofing. 


Swimming  Pool,  Y.M.C.A.  Building,  Soutli  Bend,  Indiana 
Waterproofed  witli  "I'oxement" 


Copy  of  "Toxement"  booklet  and  Specifications  will  be  gladly  furnished  upon  re- 
quest to  nearest  distributor,  and  we  will  be  pleased  to  submit  special  specification 
covering  any  particularly  adverse  waterproofing  condition  you  have  to  meet. 


"R.  I.  W."  DAMP-RESISTING  PAINT  CO.  ^"k^rro^aJmro^^" 

DISTRIBUTORS: 

Black  Building  Supply  Company,  Limited,  Toronto  Western  Paint  Company,  Winnipeg 

Dartnell,  Limited,  Montreal  Canadian  Equipment  &  Supply  Company,  Limited,  Calgary  and  Edmonton 


MITCHELL  CRUSHER 


For  Stone 
and  Ore 


We  manufacture  a  complete  line  of 
crushers.  Also  crushing  equipment 
for  quarries,  mines,  contractors  and 
builders. 

Mitchell  crushers  are  sturdily  built 
to  crush  the  hardest  materials. 

Get  our  prices. 


Woodstock 


Concrete 
I^SlilS^-  Machinery  Co. 

Woodstock,  Ont. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
quarter  page,  six  headings;  half  page,  twelve    headings;    full      page,    twenty-four  headings. 


Adamantine  Steel 

Hull    Iron   &  Steel  foundries 


Air  Compressors 

Can.  Ingersoll  Kand  Co.,  Ltd. 
Smart-'l'iuiicr  Macliinc  ('(impany. 


Architects'  Instruments 
.Stanley  Company,  W.  F. 

Archilecturnl    Iron  Work 

\,1  <  nil.  Architectural  Iron 

Canada  Wire  &  li"n   "K  Co. 

McGregor  &  M>  I  m  i  i . 
Steel   &   Kadiation  l.iinil.d 


Architectural  Terra  Cotta 

Northwestern  Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp'tg.  Co. 


Ash  Hoists 

Cillis  &  Geoghegan  . 
Herbert  Morris    Crane    &  Hoist 
Company 


Asphalt 

Asi.lialt  &  Supply  Company 
Karher  Asphalt   I'aving  Co. 


Auto  Accessories 

Can.  Consolidated  Rubber  Co. 


Bathroom  Fittings 

Can.    Consolidated    Rubber   C  o. 


Can.  Consolidated  Rubber  Co. 
Dominion   ItclliiiK  Cunpany^ 
Cioodyear  Tire  X:   Knbl)ir  Co. 

Belting   (Conveyor,  Thresher,  etc.) 

Can.   Consolidated   Rubber  Co. 

Blast   Hole  Drills 

Armstrong   Manufacturing  Co. 
Hopkins   &  Co.,   F.  H. 

Blowers  and  Compressors 

Canadian   Blower  and  Forge  Co. 

Can.   Higersoll-Rand   Co.,  Ltd. 

l)e  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

.Slieldons  Limited 

Sturtevant   I  (  an..  Ltd..  P..  F. 

Turbine   Ei|uipnu'iil  Company 

Boilers 

Heatty  &  Sons,  M. 

Inglis  Ccrmpany,  John 

Marsh   eS:  llentlioin 

McUougall  Caledonian  Iron  VVks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of    (  anada  Limited 

Brick 

American    Enamelled    lirick  Co. 
r.radl'nr.l     riessrd     I'.rirk  Co. 
ilydraull,     I'l.        I'.M.  k  ( 

Inter  \ni,i.,l  l;r..k 

Maloney,  J<jlin 

Nortli-Weslern    Terra    Cotta  Co. 

Brick  Dryers 
IJcrlilel,    1'..  E. 

(  anadian  lllower  and  Forge  Co. 
Sheldons  Limited 

Buckets 

P.eatty  &  Sons,  M. 
Browning  Company 
Cleaton  Company,  R.  E. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Sudbury    Construction    &  Mach- 
inery Company 

Brick    Machinery    and  Suppliei 

Ueclilel.  M,  Iv 

Crosslr  \    M     1 1  i  lie  ( 'om|)any 
Sheldons  Liniiled 


Brick  Coating 

Wadsworth   Howland  Co. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon-IIolmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  C^ompany 
Pittsburgh-DesMoines    Steel  Co. 
Sarnia  Bridge  Company 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Builders'  Hardware 

Aikenhead  Hardware  Limited 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co, 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Britnell  &  Company 
Interprovincial  Brick  Co. 
Maloney,  John 
Morrison  &  Co.,  T.  A. 
Rogers  Supply  Company 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceresit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Turbine  Equipment  Company 

Ceresitol 

Ceresit  Waterproofing  Co. 

Chains 

Woodhouse  Chain  Co. 


Chain  Blocks 

Morris  Crane  &  Hoist  Co..  Her- 
Ijert 

Chimneys    (Reinforced  Concrete) 

Laurie  Company,  E. 

Turbine   Erpiipment  Company 

Coal  Chutes 

Manitoba    Bridge  &   Iron  Works 

Coal   Handling  Apparatus 
Beatty   S:   Sons,  M. 
Browning  Company 

Concrete  Block  Machines 

London   Concrete   Machinery  Co. 

Concrete  Mixers  and  Appliances 

(  .iii.i'Imh    I'.-iirlianks  .Morse  Co. 
(,o..l,l,    Sh.-iplev   &   Muir  Co. 
Ho], I... MS  \    Co.,  F.  H. 
L<rl,\     \     (  oilis 

London  c  onerete  Machinery  Co. 
Woodstock  Concrete  Macli.  Co. 

Concrete  Form  Clamps 

Railway   Contractors   Sujiply  Go. 

Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen  Conduit  Co.,  Ltd. 
RicwiL    Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Wells  &  Gray 

Contractors'   Plant  &  Supplies 
lieatty  &  Sons,  M. 
I'rowning  ('ompany 
Can.    F'airbanks-Morse  Company 
Canadian  Equipment  Company 
Dake  Engine  Company 
Dominion  Lime  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.   Co.,  Wm. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris   Machine  Works 
Montreal  Locomotive  Works 
Railway   Contractors  .Supply  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury  Construction    &  Mach- 
inery Company 

Contractors'  Flare  Lights 

Sudbury  Construction  &  Mach- 
inery Company 

Conveying  Machinery 

l)nll   (oinp.'iny,   Raymond  W. 
(ioiidwin,   Baisliy   &  Co. 
Sturtevant  Co.  of  Can,,  Ltd.,  B,  F, 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.  H.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  Travelling  and  Locomotive 

Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Pollard  Mfg.  Company 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Canadian  Equipment  Company 
Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 
Smyth   &  Ryan 

Crushers    (Stone   and  Rpck) 

.\merican  Road  Machine  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Culverts 

Pedlar  People 

Damp  Proof  Coating 

Ceresit  Waterproofing  Co. 

Derricks   and   Derrick  Fittings. 

Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 
Pollard   Mfg.  Company 

Door  Hangers 

.Mlith    Mfg.  Company 

Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty        Sons,  M. 
Browning:;  ("innpany 
Canadian    l  nni|iment  Company 
Ilopkin-  &  (  o.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  TngersoU-Rand  Co. 
Hopkins  &   Co.,   F.  H. 
Lecky  &  Collis. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Carts  and  Wagons 

Canadian   Equipment  Company 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 


Dump  Cars,  Wheels,  etc. 
Bechtel,   B.  K. 

Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 

Drying  Apparatus 

Sturtevant  Co.  of  f^an.,  Ltd..  P..  F. 

Electricians'  Gloves 

C^an.  C^onsolidated   Rubber  Co 

Electricians'  Plugs 

Can.  Consolidated  Rubber  (  n 

Electric  Fans 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 

Gent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  .Metals  Co. 

Elevator  Doors 

Ormsby   Company,  A.  B. 

Elevators 

Chel  sea  Elevator  Company 
Roelofson  Elevator  Works 
Turnbull   Elevator  C"o. 

Enamelled  Brick 

American     Enamelled     Brick  Si 
Tile  C"ompanv 

Excavators 

Beatty   &   Sons,  M. 
Dull  Company,  Raymond  W 
Hopkins  &  Co.,  F.  H. 
Pawling  &  Harnischfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Engines 

Canadian  Blower  and  Forge  Co. 
Can.    Fairbanks-Morse  Company 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 

Engineers  (Civil  and  Mechanical) 

Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman   &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait   Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Cieo.  K. 
Pullar,  H.  B. 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can..         P.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Ce 

Filters 

.\merican   Water   Softener   (  " 

Filtration  Plants 

verMehr    Engineering   Co.,  lolin 

Fire  Brick 

Smyth  &  Ryan 

Fireproof  Doors  and  Windows 

Hope  &  Sons,  Henry 
Ormsby   Company,   .X.  B. 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed  Concrete  Sjeel  Co. 
(Continued  on  page  12) 
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Eleven  Years'  Prestige 
Backs  Simplex  Piles 

Simplex  Concrete  Piles  passed  the  experimental  stage  over  eleven 
years  ago.  The  photograph  shows  one  of  the  early  Simplex  jobs 
for  the  United  States  Government.  Since  that  time  Simplex  Con- 
crete Piles  have  been  put  under  about  a  thousand  structures  through- 
out the  world,  some  of  them  of  the  greatest  importance. 

The  heavy  Simplex  form  drives  down  until  it  rests  firmly  in  hard- 
pan,  and  in  doing  so  compresses  the  earth  powerfully  and  evenly 
from  the  top  of  the  pile  right  down  to  the  point.  It  does  not  rely 
mainly  upon  great  compression  of  the  top  soil,  which  will  eventually 
subside  and  allow  the  building  to  subside  with  it. 

Write  for  a  copy  of  our  96  page  illustrat- 
ed book  on  Concrete  Piling,    It  tells  why 

Simplex  is 

the  mi>st  practical  system  ui  placing  in  the  ground  straight  cylindrical  Concrete  Files  to  suit  any  condition  of 
snil  and  blading.  SinipUx  Tiles  can  be  easily  reinforced  to  any  desired  extent;  have  the  greatest  sectional  area 
and  tlu  v  drive  to  Firm  Footing. 

Made  ill  three  styles— the  Standard  Simplex,  the  Premolded  Inserted  Simplex  and  the  "Composite" 

Cin  combination  w  ith  W  noden  Footing  Piles). 

Simplex  Concrete  Piling  Company  of  Philadelphia 

Canadian  Representatives 

Simplex  Construction  Company,  Limited 

Coristine  Building,  MONTREAL 

"Simplex  Piles  Drive  to  Firm  Footing" 
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Fig.  C21.    Mantel  Clock 


ARTISTIC  MERIT 

as  well  as  accuracy  in 
Time-keeping  is  embodied 
in  all  Pulsynetic  Electric 
Clocks.  No  matter  wheth- 
er they  are  to  be  fixed  in 
the  Residence,  Office,  Fac- 
tory, Warehouse,  or  Tower, 
we  have  the  corred  design 
at  the  right  price. 

One  ma^er  transmitter  con- 
trols any  number  of  dials, 
irrespedive  of  size  or  posi- 
tion and  never  wants 
winding. 

Architedts,  Engineers  and 
all  interested  in  Corred; 
Time  should  send  at  once 
for  our  Book  Five,  or  full 
particulars  and  prices  may 
be  obtained  from: — 

W.  Ashall 
442  Sherbourne  St. 
TORONTO 

Gent  &  Co.,  Ltd. 

Leicester,  Eng. 
Cables,  Lodestone 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  gel  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 


THEY  COST  LESS 

YOU  SELL 


THEY  SELL  FOR  MORE 
MORE  OF  THEM 


8  X  8  X  24  inch  Granite  Rock  Face  Block 

Bv  a  new  process,  wliicli  protects  tlie  facing,  while  the  block  is  being  cast,  we  eliminate  all  traces  of  cement  from  the  face  of  block 
and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 

These  cuts  show  blocks  just  as 
they  came  from  the  molds;  they  are 
not  treated  with  acid  or  scrubbed 
with  brush,  or  sprayed. 

We  challenge  the  whole  world 
lo  show  us  a  cement  block  made 
liy  any  other  system,  at  any  cost, 
that  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
Iilocks.  YOU  WILL  SAY  WHEN 
^•OU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
BLOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  tlie  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 


8  X  8  X  24  inch  Granite  Smooth  Faced  Block 


Cast  Stone  Block  &  Machine  Co.,  Limited    (Zagelmeyer  System) 

298  Howard  Avenue,  WINDSOR,  ONTARIO 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

WorUi:   Seigneurs  &  William  Sts.,  Montreal. 
.Manufacturers  of   Boilers,  Castings,   Condensers.  Elevators,    Engines,    Filters,    Forgings,  Hydraulic 
Utchinery,    Pumps,    certrifugi!    »nd    reciprocitinpr.  Steam  Turbines,  Tanks,  Water  Wheels,  Water 

Works  Plants. 


Lachine  Water  Works 
Threa  million  sallons.  eighty  pounds  domestic,  160  lbs.  fire 
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Fig.  1 
Hoist  showing  lower 
block  in  position  for 
regular  or  slow  speed. 


Spiedel  Chain  Hoist 

One  man  with  an  eight-ton  hoist  can  lift 
1 6, GOO  lbs. 

These  hoists  are  best  from  the  standpoint 

of  efficiency,  speed  and  price. 
When  used  to  only  half  capacity,  speed  is 

doubled  by  locking  one  of  the  lift  chains. 
Made  in   various  sizes,  with  safe  working 

capacity  of  i,ooo  to  40,000  lbs. 

Store  open  Saturdays  till  5  p.m.  other  days  till  6  p.m. 

Aikenhead  Hardware  Limited 

17  Temperance  St.,  TORONTO,  Can. 


Fig.  2 
Hoist  showing  lower 
block  in  position  for 
fast  speed. 


"KINGSTON"  Clams  and  Grab  Buckets 


Combine  simplicity  and  solidity 
of  construction  with  strength  of 
material  making  them  suitable  for 
all  classes  of  construction.  Where 
difficult  material  is  to  be  handled 
and  continuous  operation  essential 
the  "Kingston"  will  prove  reliable 
and  efficient. 

Write  for  our 
Catalogue 

."Man  11  fart  11  red  by 

Rose,  Downs  &   Thompson,  Ltd. 

Hull,  England 

Hi'siKiiPis  and  Mannfact iii  ers  of 

Dredging  and  Oil  Mill  Machinery 


CANADIAN  REPRESENTATIVES: 


The 


R.E.  CLEATON  CO.,  227  Coristine  Bldg.,  Montreal 


June 
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Hull  Iron  &  Steel  Foundries,  Limited 

Head  Office  and  Works      -      HULL,  QUEBEC 

Manufacturers  of  Steel  Castings 

Chrome,  Manganese  and  Nickel  Steel  Castings 


Annealed  and  Unannealed 


Repair  parts  for  Stone  Crushing  Plants, 
Machinery  and  Cement  Mills  our  specialty. 


Mining 


Machine  Moulded  Gears 

any  size  up  to   1 8  feet  in  diameter  made  without 
patterns. 

We  solicit  your  patronage  and  prompt  attention  will  be  given  to  any  orders. 


The  Business  End  of  the 
"P  &  H^'  Ladder  Type 
Trench  Excavator 


All  Steel" 
iox  Girder  Room 
— \ot  Just  Channels. 
I'pper  tumbler  and  shaft 
easily  removed. 
Boom  raised  and  lowered  by  friction    and  cable. 

15oth  diRRin^  chain  tumlders  are  octagon  and  lit  links.  Digging  chain  idlers  are 
mounted  in  continuous  dirt  proof  sleeves.  Digging  chains  adjusted  by  means  of 
set  screws.  Digging  cliains  made  of  steel  with  manganese  steel  bushings.  Steel 
buckets  have  double  ended  tool  steel  teeth.  Tiiese  are  just  a  few  facts  about 
the  Boom — write  for  HulUtin  24  EX  and  get  facts  about  tlie  other  superior  fea- 
tures of  the 

"P  &  H"  Ladder  Type  Trench  Excavator 

PAWLING  &  HARNISCHFEGER  COMPANY 

Milwaukee,  Wis. 

Muilders  of  Traveling  Electric  Cranes  and  lloisls.  SIihjK-  I. ine  Grab  Buckets,  and  Power  Trnction  Tamperi. 


111111111111 
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Fire  Escapes 

Manitoba  Jiridgc  &  Iron  Works 
McCircgor  &  Mclntyre 

Floor  Hardener 

C'fresit   Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  ( H. 

Fuel  Economizers 

SHirtevant  Co.  of  Can.,  Ltd.,  li.  1''. 

Furnaces 

Toronto  Fnrnaee  Si  Crematory 
Company 

Fuse  (Safety  Blasting) 
J-ecky  &  Collis 

Forges 

Canadian  Blower  and  Forge  Co. 
Slieldons  Limited 

Form  Clamps 

Peerless  Form  Clani]i  Co. 

Gaskets 

Can.  Consolidated  Riil)l)er  ("o. 

Gas  Engines 

Coolil,  .Shapley  Sr  Muir  Co. 

Gasoline  Engines 

Canadian  Fairbanks-Morse  Co. 
Goold,  Sbapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 

Generators,  Turbine  Driven 

l)e  Laval  Steam  Turbine  Co. 

Glass 

Consolidated   Glass  Comiiany 
E.xcelsior  Plate  Glass  Co. 
Luxfer    Prism  Company 
T'ilkington  liros. 

Toronto  Plate  Glass  Tmp't'g  Co. 

Gravel  Washing  Plants 

Dull   Company,  Raymond  W. 


Hammer  Drills 

Canailian    Ingersoll-Rand  Co. 

High  Pressure  Pipe  Lines 

I'ittsburgh    Valve,    Foundry  & 
Construction  Company 

Heating  Apparatus 

Canadian    lilower  and   I'oige  Co. 

.Sheldons  Limited 

Stui  tevant   Co.  of  Can.,  Ltd.,  H.  I'". 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  C'o. 

Hoisting  Apparatus 

lieatty  &   Sons,  M. 

Urowning  C'ompany 

Canadian    Ingersoll-Rand  Co. 

Ciillis   &  (ieoghegan 
,    (ioold,  Shapley  &  Muir  Co. 

Lecky  &  Collis 

London  Concrete  Machinery  Co. 
Marsh   &  Ilenthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 

Pollard   Mfg.  Company 
Pawling  &  Harnischfeger 

Hoisting  Engines 

I'.eattv   &  Sons,  M. 
Hopkins  &  Co.,  F.  IT. 
Marsh   &   Henthorn,  Limited 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thompson   Pipe  Co. 
Kerr   Engine  Comjiany 

Incinerators 

Ideal  Incinerator    &  Contracting 

Company,  l.imited 
Toronto  Furnace  &  Crematory  Co. 

Insulating  Compounds 

Can.  H.   W.  Johiis-Manville  Co., 
Li  mited. 

Standard  Underground  Cabl^  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Co.,  F.  H. 
liechtel,   I!.  E. 

Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur.  Co. 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Blower  and  Forge  Co. 

.Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lath  Board 

Bishopric  Wall  Board  Co. 

Lime 

Dominion  Lime  Company 

Maloney,  John 

Standard   White   Lime  Co. 

Lighting  and  Pumping  Installations 

Can.  H.   W.  Johns-Manville  Co., 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal   Locomotive  Works 

Marble  Working  Machinery 

P(jllard   Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar   Peojile  Limited 


Mechanical   Draft  Apparatus 
Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wi- 
.\cptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  (  < 

Oil  Pumps 

Wayne  Dil  Tank  &  Pump  Co 

Oil  Tanks 

Wayne  Oil.  Tank  &  Pump  ( 

Ornamental  Moulds 

London  Concrete  Machinery  ' 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  If' 
bert 

Packing 

Can.   Consolidated  Rubber  Co 

Paints  and  Varnishes 
Dominion    Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 

.Asphalt  &  .Supply  Company 
liarber   .\sphalt    Paving  Co. 
Dunn    Wire-Cut- Lug   Brick  Co. 
National   Paving  Brick  Manufac- 
turers' Association 
Ontario  Asphalt  Block  Co. 
Paterson   Mfg.   Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

(  anadian  Pipe  Co. 

Dominion  Concrete  Co. 

Gartshore-Thomson  Pipe  Co. 

National  Iron  Works 

Pacific  Coast  Pipe  Co. 

United  States  Cast  Iron  Pipe  Co. 

Vancouver   Wood  Pipe  &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 

(Continued   on   Page  14) 


A  "One-Man"  Ash  Hoist 

The  G.  &  G.  Telescopic  Hoist  is  so  designed  that  it  is 
practical  for  one  man  unaided  to  perform  the  entire  operation 
of  raising-  ash  cans  to  sidewalk  and  lowering  empty  cans  to 
cellar. 

The  operator  standing  at  sidewalk 
level  can,  raise  4  or  5  cans  without 
leaving  the  sidewalk. 


Raises  a  maximum  load  of 
500    lbs.    at    a  guaranteed 
speed  of  30  feet  per  minute. 
When   not  in   use,  hoist 
telescopes  and  no  part  shows  above 
street  level.   This  hoist  is  fitted  with 
a  patented  "silencer,"  making  it  ab- 
solutely noiseless  in  operation.  It 
can  be  installed  in  an\  l)uilding.  old 
or  new. 

Write  to  our  nearest  agent  for  booklet  and  prices 

GILLIS  &  GEOGHEGAN, 

Black  Building  Supply  Co.,  Ltd.  B.  &  S.  H.  Thompson  &  Co.,  Ltd 


"Made  in  Canada" 

Sherbrooke,  Que. 


Robert  Findlay,  Arch. 


Wm.  N.  O'NeilCo..  Ltd. 

Agfints  for  Ontario  Agents  for  Quebec  Agents  for  British  Columbia 

Toronto  Montreal  VancouTar 

W.  T.  Grose,  Agent  for  Manitoba,  Saskatchewan,  Alberta.  Winnipes 


June  2:;,  I!)!") 
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The  "CHAMPION"  Dump  Wagon 


Champion   Road   and   Contractors  Outfits 

A  complete  and  varied  line  of  all  machines  for 
Road  Building  and  Street  Work 


Manufactured  by 

American  Road  Machine  Company 

Goderich,  Ontario 


CHAMPION 
DUMP  WAGONS 

Capacities: 
l«l/2  Cubic  Yards. 
2  Cubic  Yards. 

If  you  are  looking  for  a 
good  Dump  Wagon,  you 
cannot  afford  to  overlook  the 
CHAMPION. 

Selected  materials  are 
used  throughout,  and  very 
careful  consideration  is  given 
to  the  details  of  construction 
as  well  as  to  the  workmanship. 
We  can  guarantee  the  Cham- 
pion Dump  Wagon  to  do 
what  any  other  Dump  Wagon 
will  do  and  "do  it  longer." 

Detailed  information  and 
catalog  upon  request. 

of  Canada,  Limited 


Macadam  Roads 


must  be  built 
of  a 

Tough 


Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  I'aint  Works 

Perforated  Metals 

Canada  Wire  &  froii  ("loods  Co. 

Pile  Driving  Machinery 

Heatty  it   Sons,  M. 

r.rowni  II <  'onl|  i.itiy 

Ciiiiailun    I  II!'.  I  .ill  Kaiid  Co. 

Hopkins  ,\  (  ....   I'.  IT. 

I.ecky  tfc  CoUis 

iVIarsh  &  Ilenthorn,  Limited 

Pipe  Fittings  hik!  T'lnns'.es 

l'illsl)ui  gli    \  ,1 1  -  .  .    I  .  'undry  & 
Coiislruilioii  *  .Mii|.any 

Plaster  Bond 

Ceresit  Waterproofing  Co. 

Plumbing  Supplies 

Mueller  Mfg.  Co.,  TT. 

Planing  Mill  Exhausters 

Canadian   T'.lower  and   Forge  Co. 

Sheldcms  Limited 

Sturtcvant    Co.  of  Can.  Ltd.,  B.  V. 

Plaster 

Albert  Mfg.  Company 
P.ritnell  &  ("ompany 
Can.  TI.  W.  Johns-Manville  Co., 
Ltd. 

lona  Gypsum  Company 

Plate  Glass 

Excelsior    Plate    Glass  Company 

Plug  Drillers 

Canadian  IngersoU-Rand  Co. 

Plumbers'  Sunplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian    Ingersoll-Rand  Co. 


Power  Engines 

Jnglis   Company,  John 

Pressed  Brick 

fnterprovincial    f'.rick  Co. 

Pump  Valves 

Can.    Consolidaled    Rubber  Co. 

Pumps  and   Pumping  Machinery 

i;.,iiu  ,s  ^..iis.  M. 

<  :in.i.|i,iM  i;l.i>Acr  and  Forge  Co. 
(  aiiailian    I'airbanks-Morse  Co. 
Canadian  Ingersoll-Rand  Co. 
C:ook,  A.  D. 

l)e  Laval  Steam  Turbine  Co. 
Ilainill.iii    Mlt;.  Co.,  Wm. 
Hopkii,^  ,\-  (  o,,   F.  IT. 
1  ngli     Ci  Mill  ..I  II  \ .  joiin 
T-aui  i.    <  .  .nil  ..1 1 1  \-,  Iv 
Mcl)..iii,',ill  I  .il.  .|.,iiian  Iron  Wks. 
Morris   .\Iai  hinc-  Works 
Smart-Turner  Macliine  Co. 
Trnliine   Eiiiiipment  Company 

Quarry  Machinery 

American    Road    Macliine  Com- 

paii\'  <  if  <  .a  nada 
Cana.li.iii    1 1 1 .;(  rsoll-Rand  Co. 
Hopkni-  .V  (  o.,  F.  II. 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.   H.  W.   Tolins-Manville  Co., 
Ltd. 

Gartshore,   John  T. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  CoTIis 

Refrigeration  Machinery 

Keiths  Limited 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Reinforcements,   Concrete  &  Steel 

liurlington  Steel  Company 
(  aiiada  Wire  &  Iron  (ioods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar   People  Limited 
Steel   &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

American  Road   Machine  Co. 
Exeter   Mfg.    Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
Morrison  &  Co.,  T.  A. 

Roof  Glazing 

Hope  &  Sons,  Henry 

Roofing  Material 
T'.inl  &•  Son 

Bishopric  Wall  Board  Co. 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar    People  Limited 

Rubber  Covered  Rolls 

Can.   Consolidated  Rubber  Co. 

Rubber  Cement 

Can.   Consolidated   Rubl)er  Co. 

Rubber  Mats 

Can.   Consolidated  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Dull  Company,  Raymond  W. 

Safes  and  BauTts 

Can.  Fairbanks-Morse  Company 
Taylor,  J.  &  J. 

Scales 

Can.    Fairbanks-Morse  Company 


Screens 

American    Road    Machine  Com- 
pany of  ("anada 
Canada  Wire  &  Iron  Good?  (  ', 
Dull  Company,  Raymond  W. 
Goodwin,  Barsljy  &  Company 

Sewer  Pipe 

Uritnell  &  Company 
(.'anada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London  Concrete  Machinery  Co. 
N'ational  Iron  Works 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 

Sewer  Trenching 

Lecky  &  Collis 

Sheathing  Board 

llishopiic   Wall    Board  Co. 

Shovels  (Steam) 

Browning  Company 
Beatty  &  Sons,  M. 
Canadian  Equipment  Company 
Hopkins   &  Co.,   F.   H.  ^ 
Montreal    Locomotive  Works 

Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

flope  &  Sons,  Henry 
Pedlar    People  Limited 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton   Mfg.    Co.,  Wm. 
MacKinnon,   Holmes   &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines    Steel  Co. 
Pedlar    People  Limited 

Sprinkler  Systems 
Keitlis  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 

ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

ARCHITECTS  .  —Patronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 


Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  5539 — Connecting  All  Departments 

MONTREAL 


June  23,  191; 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


Canadian  Pacific  R.  R.  Office  Building 
Dominion  Bridge  Co.  Steel  Fabricator* 
Structural  Steel  Painted  with 
"SUPERIOR  GRAPHITE  PAINT" 


The  Structural  Steel  of 

The  Highest  Commercial  Buildings 

in  the  British  Empire 
are  protected  by 

"SUPERIOR  GRAPHITE 
PAINT" 


The  use  of  this  Paint  absolutely  insures  steel 
against  damage  by  Rust  or  Electrolysis. 

SPECIFIED  BY  LEADING  ARCHITECTS 

Because  it  has  Twenty-five  years  of  proven  ser\  ice 

to  its  credit. 

Made  only  by 

DOMINION  PAINT  WORKS,  LIMITED 


Montreal 
Toronto 


WALKERVILLE,  ONT. 

Mode  in  U.S.A.  by  DETROIT  GRAPHITE  CO..  Detroit,  Mich. 


WinnipcB 
Vancouver 
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Steam  Apparatus  and  Specialties 
("aiiatiian  Ijlowcr  aiui   l-'orjic  Co. 
l'iltsl)urgli    Valve,    l-'ouiuhy  and 

Const!  lie  tion  ('ompaiiy 
Slieldons  Limited 

Steam  Engines 

Sttirtcvaiit    Co.  of  Can.  Ltd.,  1!.  F. 

Steam  Turbines 

McDougall  Caledonian  lion  Wl<s. 
Sturtevant    Co.  of  Can.  Ltd.,  1>.  F. 

Steel  Bars 

liiulington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  II. 
Steel  &  Radiation,  Ltd. 

Steel 

lloiiUins  Ik  Co.,  F.  11. 
Lecky  &  Collis 

Steel  Pipe 

I'artory   Prodncis  l.iiiiiled 

Pa|2:t'-I  Icrsoy   Ti  fnt   TiiiH'   &  LcafI 
Co.,  Ltd. 
Sound  Deadening 

Can.  11.  W.  joliiis-Manvillc  Co., 
Ltd. 
Stair  Builders 

McCiiegor  &  Mclntyrc 
Stair  Treads 

Can.   Consolidated   Kuliber  Co. 
Steel  Castings 

Electric  Steel  &  Metals  Co. 
Stone  Backing 

Cercsit  Waterproofing  Co. 
Stone 

liritnell  &  Company 

Hagersville   Contracting  Co. 

Maloney.  Jolin 

Morrison  k-  Co,,  'P.  A. 

Oiifcnslo^s  II   ^}ll;itry  Co. 

U()i,'ci  ^    .Supply    1  'Miij|t;iiiy 

Sai  k\illr    j'lrcsl'Hit    (  ninpaiiy 

Stone  Saws 

Anderson,  Geo. 


Stone  and   Sand  Elevators 

;\inrrican   Road  Machinciy  (  f>. 

Stone  Working  Machinery 

Pollarti    Mfg.  Comically 

Steel  Sash 

Hope  &  Sons,  Henry 

Structura  llron  and  Steel 

fJurlinglrm  .Steel  Company 
Chicago  liiidge  &.  Iron  Works 
DcsMoines  I'.ridge  &  Iron  Co. 
Dominion  liridge  Company 
Hamilton  Uridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Maiiitolia   Itridge  &  Iron  Works 
Maritime  Bridge  Company 
McCregor    &  Mclntyre 
PittsIuirgli-DcsMoines    Steel  Co., 
Kcid  &  Urowii 
Structural   .Steel  Company 
Standard   Steel   Construction  Co. 

Submarine  Drills 

Lccky  &  Collis 

Stucco  Board 

Bishopric  Wall  Board  Co. 

Swinging  Gears 

Dake  Knginc  Company 

Tanks  and  Stand  Pipes 

Chicago  liiiilgc  &  Iron  Works 
Cool.l.  Sliaplcy  &  Mnir  Co. 
Haiiiillun   Mfg.   Co.,  Win. 
Tnglis,  Jolin 

Manitoba  Bridge  &  lion  Works 
Marsh   K-  Tleiitlioin 
McDoiigall  Caledonian  Iron  Wks. 
MacKinnnti.  Holmes  &  Co. 
Ontario    Wind    Engine   &  Pump 

Cfimpany 
Pittshurgli-DesMoines  Steel  Co. 
Vancouver   Wood    Pipe   Si  Tank 

Conii>any 

Telescopic  Hoists 

Black   Building  Supply  Co. 
Ciillis  &  Cicoghegan 


Tarring  Machinery 

Taroads   Syndicate  Ltd. 

Terra  Cotta 

Xortii western  Terra  Cotta  Co. 
Testing  and  Inspecting  Bureau 

Hunt   &   Co.,   Kobt.  W. 
Tile  Moulds 

London  Concrete  Machinery  Co, 
Tiling 

Can.  Consolidated  Rubber  Co. 

Tires   (Auto,  Bicycle,  Motor-cycle, 
Carriage) 

Can.  Consolidated  Rubber  Co. 
Toncan  Metal 

Stark  Rolling  Mills  Co. 
Towers 

(ioold,  .Shapley  &  Muir  Co, 
Track  Systems   (Hand,  Power  and 
Electric) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.   Consolidated   Rubber  Co. 
Turbines,  Steam 

De   Laval  Steam  Turbine  Co. 

I'",    Laurie  Company 

Tmliine  Ef|uipment  Company 
Turnbuckles 

Canadian     Billings     &  Spencer, 
Limited 
Vacuum  Cleaners 

United   Electric  Company 
Valves 

Canada  Iron  Coriioration 
Can.   Fairbanks-Morse  Company 
(iartshorc-Tliomson  Pipe  Co. 
Kerr  lilngine  Ct)mpany 
Pittsburgli    Valve.    Foundry  & 
Construction  Company 

Ventilating   &   Heating  Apparatus 

Canadian   Blower  and   Forge  Co. 

.Sheldons  [limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  L'nderground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Deere    Plow    Co.,  John 
Tiffin    Wagon  C^o. 
Watson   VVagon  Co. 

Wall  Board 

Bird  &  Son 

Bishopric  Wall   Board  Co. 

Water  Level  Apparatus 

fient  &  Company 

Waterproofing 

Can.  H.  W.  Johns-Manville  Co.. 
Ltd. 

Ceresit  Waterproofing  Co. 
Trussed   Concrete   Steel  Co. 
Wadsworth  Ilowland  &  Co.,  Inc. 

Waterproofing  Compound 

Corcsit   Walcrproofing  Co. 

Water  Softeners  and  Filters 
.American  Water  Softener  Co. 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  (  o.,  H. 

Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 

Weather-Wear  Roof  Coating 

Cercsit  Waterproofing  Co. 

Wires  and  Cables 

(  anada  Wire  &  Cable  Co. 
Standard  I'ndergroimd  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

(  anada  Wire  &  Cable  Co. 
Dominion   Wire   Rope   Co.,  Ltd 


i^TT^LUXPH ALTE"  is  a  heavy  roacJ  oil  containing  80%  of  solid  pure  bitumen  com- 
-C^        bined  with  sufficient  liquid  bitumen  to  bring"  it  to  a  proper  consistenc}-  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  ^vith  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  "FLUXPHALTE"  has  been  placed  on  the  Canadian  market 

"FLUXPHALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 


MONTREAL 


June  33,  1915 
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"National" 


Better  Cars  and 
"Made  in  Canada" 

From  a  standpoint  of  business,  patriot- 
ism, and  value,  why  should  you  even  con- 
sider the  purchase  of  a  foreign-made  dump 
car?  You  can  buy  a  "National"  "Made 
in  Canada"  car  equal  or  even  superior 
to  the  best  on  foreign  markets  and  not 
be  charged  37  per  cent.  duty.  We  invite 
a  comparison  of  the  "National"  with  any 
dump  car  made — the  more  detailed  the 
comparison  the  better  for  the  "National." 

The  "National"  hand  dump  car  is  made 
in  all  sizes  up  to  8  yards.  Larger  capa- 
cities are  air  dumped. 

Get  our  prices  and  details. 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  BX'D'G. 


Built  of  Sackville  Freestone 


Block  Stone 


D 


imensions 


Rand 


om 


Head  Sills 


Shoddy 
Stone  Sawing 


Write  us  for 
Quotations 


A  Rosedale  Residence,  Toronto 


"QUARRIED  IN  CANADA" 
SACKVILLE  FREESTONE  CO.,  LIMITED,  Sackville,  N.  B. 
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Jlltir-  2'.',.  I'll,-, 


ALPHABETICAL  LIST  OF  ADVERTISERS 


Aikenliead  Arcliitectural  Metal  Works  

AiUenliead    Hardware   Company    W 

Allien  Manufacturing  t'ompany   56 

Allitli   Manufacturing  Company  

American  Road  Machine  Co.  of  Canada  ....  13 

American  Enameled  Brick  &  Tile  Co   (10 

.\nderson  &  Co.,   Limited,  George    50 

Anglins  Limited   "'-^ 

Asphalt  &  Supply  Company  

Ault  &  Wiborg  Company    ()0 

liarber  Asphalt  Paving  Company  

Bcatty  &  Sons,  Limited,  M   ^''^ 

Bechtel,  B.  E  

Berlin   Mills  Company    1 

Bird  &  Son  

Bishopric  Wall  Board  Company  

Black  Building  Supply  Company   12 

Blair  Company,  B   1'^ 

Bradford  Pressed  Brick  Company  

Britnell  &  Company,  Limited    ^ 

I'.rowning  Company  " 

Burlingten  Steel  Company   


Electric  Steel  &  Metals  Company   50 

Estey  Bros  

Exeter  Manufacturing  Company  

Eraser,  W   54 

Gait  Engineering  Company,  John   72 

Gartshore,  John  J  

Gartshore-Thompson  Pipe  &  Furnace  C'o.   .  .  70 

Gent  Company   S 

Gillis  &  Geoghegan   1^ 

Goodwin-Barsby  &  Company   54 

Goold,  Shapley  &  Muir  Company   57 

Ilagersville  Contracting  Company   13 

Hamilton  Bridge  Works  Company  

Hamilton   Company,   Wm   64 

Hamilton,   S.   W   72 

Hope   &  Son  of  Canada,    Ltd.,    Ilciiiy  .... 

Hopkins  &  Company,  F.  H  ,  76 

Hull  Iron  &  Steel  Foundries  ^  . 

Hunt  &  Company,  Robert  W   72 

Hydraulic  Press  Brick  Company  


Orpen  Conduit  Company  

Ormsby  Company,  A.  B  

Ottawa  Paint  Works  

Pacific  Coast  Pipe  Company   71 

Pagc-Hersey  Company   20 

Page  Wire  Fence  Co  

Patent  .ScafTolding  (.ompany   2 

Paterson  Manufacturing  Company  

Pawling  &  Harnischfeger   H 

Pedlar  People  

Peerless  Form  Clamp  Company    7.j 

Pittsburgh-DesMoines  Steel  Co   7.^ 

Pittsburgh  Valve,  Foundry  &  Construction 

Company   71 

Pollard  Manufacturing  Company  

Power  &  Son   72 

F'riestman  Brothers    


Queenstown  Quarry  Company 


Canada  Crushed   Stone   Corporation    15 

Canada   Iron   Corporation   Limited    70 

Canada  Wire  and  Cable  Company   60 

Canada  Wire  &  Iron  Goods  Company   71 

Canadian  Billings  and  Spencer  ........... 

Canadian   Bridge   Company    J3 

Canadian  Blower  and  Forge  Company    74 

Canadian  Consolidated  Rubber  Co   3 

Canadian  Eijuipment  Conipany   

Canadian   Fairbanks-Morse   Co   ^1 

Canadian    Ingersoll-Rand  Company   

Canadian  H.  W.  Johns-Manville  Co.,   Ltd...  23 

Canadian  Office  School  Furniture  Co   72 

Carreau,  J.  E  

Cast  Stone  Block  &  Machine  Co   9 

Cement  Gun  Company   

Ceresit  Waterproofing  Company   

Chelsea  Elevator  Company   71 

Chicago  Bridge  &  Iron  Works    71 

Chipman  &  Power  

Cleaton,  R.  E   W 

Conduits  Company,  Limited   64 

Cook,  A.  D  

Ciussley  Machine  Company  

Crushed  Stone  Limited   60 

Dake  Engine  Company    64 

Deere  Plow  Company,  John  

l)e  Laval    Steam    Turbine  Company   

Dennis  Wire  &  Iron  Company   72 

DesMoines  Bridge  &  Iron  Company   73 

Diiksoii   liridge  Works  

Doniinion  Bridt;c   Works   24 

Doiiiininn  Concrete  C Onipany   4 

Dniiiinion   Lngineering  &  Inspection  Co.   ...  72 

Ddiiiiiiiriii  Iron  &  Steel  Company   67 

Dominion  Paint  Works   15 

Dominion  Sewer  Pipe  Company   20 

Doty  Marine  Engitie  &  Boiler  Co  

Dull  Company,  Raymond  W  

Dunn  Wire  Cut  Lug  Brick  Co  


Ideal  Incinerator  &  Contracting  C"onipany  .  .  57 

Inglis  Company,  John   55 

Interprovincial   Brick  Company   

lona  Gypsum  Company   67 

Kerr  Engine  Company,  Limited   8 

Laurie  &  Lamb  

Lea,  R.  S   72 

Lecky  &  Collis  

Lightfoot,  Stanley   72 

London   Concrete   Machinery   Company    ....  2;5 

Luxfer  Prism  Company  

MacLean  Daily  Reports   61 

MacKinnon  Holmes  &  Company   75 

Manitoba  Bridge  Works  Co   24 

Maritime  Bridge  Company   73 

Marsh  &  Henthorn,  Limited   57 

McDougall,   Geo.   K   72 

McDougall  Caledonian  Iron   Works  Co.    ...  0 

McGregor  &  Mclntyre   73 

Metallic  Roofing  Company    65 

Miller  &  Company,  Geo.  M  

Montreal  Locomotive  Works,  Limited   ...  . 

Morris  Crane  &  Hoist  Co.,  Herbert    74 

Morris  Machine  Works   70 

Morrison  &  Company,  T.  A   72 

Mueller  Mfg.  Company,  H   4 

National  Iron  Works  Limited   64 

National  Steel  Car  Company   17 

Neptune  Meter  Company   (>5 

Noble,  Clarence  W   61 

Northwestern  Terra  Cotta  Company    62 

Nova  Scotia  Steel  &  Coal  Co  

Ontario  Asphalt  Block  Co.,  Ltd   71 

Ontario  Sewer  Pipe  Company   211 

Ontario  Wind  Engine  &  Pump  Co   20 


Reid  &  Brown   70 

Ric  niL  Underground  Pipe  Covering  Co.  ...  .jO 

R.  I.  W.  Damp  Resisting  Paint  Co   5 

Roelofson   Elevator  Works  

Rogers  Supply  Company  

Sackville  Freestone  Company   17 

Sarnia  Metal  Products  Co   ta 

Slieldons  Limited.  

Simplex  Construction  Company    7 

Standard  Clay  Products  Limited   21 

Standard  Steel  Construction  Co   (JO 

Standard  Tube  &  Fence  Co   22 

Standard  Underground  Cable  Co.  of  Canada  59 

Stanley  &  Company,  W.  F  

Stark  Rolling  Mills  Company   ta 

Steel  &  Radiation   72 

Structural  Steel  Company   (jy 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F  

Sun  Brick  Company  

Taroads  Syndicate  Limited  

Taylor,  J.  &  J  

Tiffin  Wagon  Company  

Toronto  Plate  Glass  Importing  Co  

Trussed  Concrete  Steel  Company   60 

TurnbuU  Elevator  Company  

Tuec  Company  


X'ancouvcr  Wood  Pipe  &  Tank  Comjiany  ...  ."4 

vcrMehr  Engineering  Co.,  John   70 

Warren  Foundry  &  Machine  Co   6S 

Watson  Wagon  Conijiany   

Wayne  Oil  Tank  &  Pump  Co  

W'oodhouse  Chain  Works   65 

Woodstock  Concrete  Machinery  Company  . .  5 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.  Give  your  business  to  the  man  who  is  enterpris>- 
ing  enough  to  spend  money  and  time  to  get  in  touch  with  you. 


June  23,  1915 
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To  Buyers  of 
Concrete  Pipe  and  Tile 

JN  claiming  the  ability  to   produce  concrete  pipe 
and   tile  of  the  very  highest  quality,  we  wish 
to  accjuaint  buyers  with  some  of  our  manufacturing 
features. 

All  our  gravel  is  crushed  and  sorted  in  our 
plant.  Clean,  sharp  sand  is  used  with  the  highest 
grade  of  cement  After  thorough  mixing  the  con- 
crete is  power  tamped  to  give  density.  The  pipe 
is  then  allowed  to  set  for  72  hours  in  vaporizing 
chambers  with  automatic  sprinklers  that  give  them 
great  hardness. 

We  also  have  portable  plants  for  manufactur- 
ing the  larger  sizes  of  concrete  pipe  on  the  job. 
A  new  and  unusually  strong  lock  joint  is  a  feature 
of  our  continuous  reinforced  concrete  pipe  that 
claims  your  attention. 

We  will  pleased  to  send  you  other  particulars 
and  to  quote  prices. 


B.  Blair  Company,  Limited 

Woodstock,  Ont. 
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SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
wood  and  steelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 

Send  for  special  Tank  and  Tower  CafaloSue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto    Montreal  Limited        Winnipeg  Calgary 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying"  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in    tock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone(Toronto  Connectioni 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co. 

(Thf  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all 
lines  right  now  and  ours  has 
not  escaped.  Contractors  need 
work  and  are  tendering"  closer 
to  rock-bottom  than  they  have 
for  many  years.  All  material 
has  dwindled  in  price.  So  has 
labor. 

You  can  save  20"  „  to  30%  of 
normal  cost  by  building  your 
sewers  now.  The  extra  }4% 
or  1^0  that  money  costs  is  swal- 
lowed up  b}'  the  saving  on  work. 

-BUY  NOW- 

and  keep  the  wheels  of  progress  turning. 

The  Ontario  Sewer  Pipe  Co.,  Ltd. 

MIMICO,  ONT. 


June  2;!,  nil 3 
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Sewer 
Pipes 


High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with  us.  We  also  manufacture  culvert  pipes, 
inverts,  flue  linings,  stove  linings,  fire  bricks,  locomotive  blocks, 
gulley  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns.  P.  Q.,  dfld  Ncw  Glasgow,  N.  S. 

ALSO   FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


Don^t  Buy  Hydrants  by  the  Pound 

See  that  you  s^et  a  hydrant  which  comes  the  nearest  to  elim- 
inating' all  loss  of  pressure  between  the  hose  and  the  main. 

Pratt  and  Cady  Hydrants 

I  la  \  c  a  free  waterway  from  the  main  to  the  hose  coupling,  and  will 
(K  li\er  a  solid  stream  of  water  to  the  hose,  operating  rod  is  located 
on  one  side  and  the  valve  is  raised  out  of  the  way  when  the  hydrant 
is  opened. 

Al)-.i  ilntcly  ^clf-draining  w  licu  pmpcrly  installed,  there  is  no 
necessilN-  for  frost  cases. 

"N'on  owe  it  to  your  taxpayers  or  stockholders  to  investigate 
tlu'  merits  of  the  I'rall  i\:  Cady  hydrants  before  placing  }'our  order. 

\\  rite  now  lor  lull  information. 

Fairbank  s  "Double  Parallel  Disc"  gate  valves  for  water 
works  will  appeal  to  all  discerning  buyers. 

The  Canadian  Fairbanks  -  Morse  Co.,  Limited 


Montraal  Toronto 
QurbK  OlU»« 
St.  John  Hamilton 

Ft.  wauw> 


Winnipeg  Calgary 
Rceina  Eldmonto* 
Sukatoon  Vancouv^ 
Victori* 


Gaiiada'S  Departmental  House  for  Mechanical  Goods 
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Standard 

REINFORCEMENT  FOR 
CONCRETE  HIGHWAYS 


Concrete  Roads 

In  ( 'oiuiHtr,  tlic  Twentieth  Cen- 
tury nialerial.  lias  been  found  the 
material  for  making  efficient  and 
economical  highways.  The  weight 
of  traffic  is  concentrated  on  a  very 
small  area  of  a  road's  surface.  The 
efficient  road  must  be  strong 
enough  to  distribute  the  load  to 
the  sub-base  over  a  large  area.  The 
binder  must  be  strong  enough  to 
absolutely  prevent  surface  particles 
from  l)eing  displaced.  If  not  the 
road  crushes.  In  a  Concrete  Ce- 
ment  Road  the  particles  are  held 

The  Ideal  Reinforcing 

We  quote  the  Chief  Road  En- 
gineer of  the  Association  of  Ameri- 
can Portland  Cement  Manufac- 
turers: "Mesh  Reinforcement 
the  most  efficient,  since  the  many 
small  wires  represent  cunsidcralile 
surface  to  secure  the  bond  desired. 
While  Reinforcement  may  not  pre- 


the  efficient  road  of  today 


rigidly  together  and  the  lf)ad  is 
distriliuted  evenly  over  the  whole 
sub-base. 

A  Concrete  Cement  Road  i)ro- 
perly  reinforced  increases  in 
strength  with  age,  and  for  high- 
ways carrying  motor  traffic,  it  is 
the  only  really  efficient  road. 

On  a  Concrete  Cement  Road  a 
horse  can  draw  twice  as  much  as 
he  can  on  the  best  Macadam  Road, 
three  times  as  much  as  on  a  gravel 
road,  and  five  times  as  much  as  on 
a  good  clay  road. 


vent  cracks,  it  prevents  cracks  from 
opening  up  and  thus  exposing  rag- 
ged edges." 

Wire  Mesh  Reinforcement  gives 
just  the  tensile  strength  which  Ce- 
ment Concrete  Roads  needed  to  be 
perfect.  That  they  are  perfect  is 
proved  by  the  fact  that  there  were 


STANDARD  Quality  Reinforcement 


The  standard  specifications  issued 
by  the  American  Concrete  Insti- 
tute recite  that  "All  the  Reinforce- 
,mcnt  shall  be  free  from  excessive 
rust,  scales,  i)aint  or  coatings  of 
any  character  which  will  tend  to 
displace  the  bond."  The  Standard 
specifications  are  more  than  met 


by  the  product  of  the  Standard 
Tulje  &  Fence  Company,  Limited. 
For  many  years  past  our  Wire 
Mesh  Fencing — which  is  left  ex- 
posed to  all  weathers — has  been 
admittedly  the  most  thoroughly 
weather-proofed  fencing  manufac- 
tured.    The   same   quality   is  in- 


The  Toronto-Hamilton  Highway  Commission 


selected  Standard  Rectangular 
Mesh  as  the  Wire  Reinforcement 
for  the  Concrete  Highway  now  be- 
ing constructed  between  Hamilton 


and  Toronto.  This  Highway  will 
probably  have  to  resist  the  great- 
est road  traffic  in  Canada,  and  the 
Commission's  requirements  in  re- 


Concrete  Cement  Roarls  are 
made  nearly  flat,  as  water  runs  off 
them  easily,  so  there  is  no  tend- 
ency to  drive  continuously  in  the 
middle  of  the  road.  The  traffic 
wear  is  therefore  distributed  f)ver 
the  entire  surface.  There  are  over 
twenty-five  distinct  advantages  in 
economy  and  efficiency.  Road  En- 
gineers, Contractors  and  Municipal 
Officials  will  be  interested  in  learn- 
ing the  full  details. 


over  twice  as  many  million  square 
yards  laid  in  1913  as  had  been  laid 
in  all  time  prior  to  1912.  No  other 
method  of  road  making  has  ever 
received  so  instantaneous  an  en- 
dorsation  as  the  improved  Rein- 
forced Concrete  Road. 


herent  in  Standard  Wire  Mesh  Re- 
inforcement. There  is  NO  Rust, 
Scale,  Paint  or  Coating  of  any 
character  that  will  tend  to  destroy 
the  bond.  The  mechanical  con- 
struction of  the  Mesh  has  been 
approved  by  the  highest  authori- 
ties. 


gard  to  Reinforcements  were  cor- 
respondingly strict. 


Write  us: — 

You  are  invited  to  correspond  without  obligating  your- 
self in  any  way.  The  facilities  and  experience  of  this  plant 
are  at  your  disposal,  and  we  request  the  opportunity  of  ten- 
dering for  Reinforcements  on  any  Concrete  Roads  being  built 
under  your  direction. 


STANDARD  TUBE  &  FENCE  CO.,  Limited 

Concrete  Road  Department 

WOODSTOCK,  ONT. 


210  Coronation  BIdg. 


Montreal,  P.Q. 


June  2;!,  1915 
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CX>VERS 
THE  CONTINENT^.^C 


npiTIS  company  stands  squarely  back  of  every  J-M  Product  it  sells.  This 
includes  the  assurance  of  dependable  Service,   everywhere  available, 
expressly  designed  to  take  care  of  the  purchaser's  every  possible  require- 
ment after  sale. 


Actual  service  has  proved  that  J-M  Cold  Water  Paint  reduces 
lighting  bills  at  least  25  O/q 


It  l)riKlitens  up  corners  and  dark  places,  thereby  making 
daylinlit  last  longer  and  necessitating-  the  use  of  fewer  lights 
when  working  at  niglit. 

And  in  addition  to  this  great  saving,  the  productiveness 
of  employees  is  increased  from  10  to  40  per  cent.,  according 
to  local  conditions. 

J-M  Cold  Water  Paint  is  composed  of  various  minerals 
and  cementing  compounds  and  is  mixed  with  ordinary  water, 
which  costs  practically  nothing.  Due  to  this  economy,  this 
paint  costs  only  a  fraction  as  much  as  oil  paints.  It  covers 
a  greater  area  and  one  layer  covers  better  than  two  layers 
of  oil  paint. 

Contains  no  oil,  alkali,  lime  or  injurious  chemicals,  so 
won't  discolor  with  age  nor  harm  hands  or  clothing.  Being 
absolutely  tireproof,  it  is  approved  by  the  Fire  Underwriters, 


Before  using  J-M  Cold  Water  Paint 


After  using  J-M  Cold  Water  Paint 


therefore  insurance  premiums  are  often  reduced  where  it  is  used. 


I-.M  Fireproof  Cold  Water  Paint,  when  applied  according  to  simple  directions,  forms  a  hard,  firm,  sanitary  and  odorless 
coating  wiiich  will  not  chalk,  scale,  peel  or  rub  off.        Write  today  for  booklet. 

The  Canadian  H.  W.  Johns-Manville  Company,  Limited 


TORONTO 


MONTREAL 


WINNIPEG 


VANCOUVER  3081-D 


London  Automatic  Mixers 


Over  One  Thousand  in  use. 

Also  for  Brick  and  Block  Plants. 


For  small  contract  work. 


Keep  the  Hoppers  full  the  machine  will  do  the  rest.  Auto- 
matically measures  and  mixes  the  material.  Perfect  measure- 
ments of  materials.    Fully  described  in  Catalogue  No.  IC. 

We  make  Twenty-three  different  sizes  and  designs  of 
mixers. 


Lundoii  Autoniiitic  Mixer  Xo.  1  with  Ga.soliiie  Kngine. 


LONDON  ADJUSTABLE  CONCRETE 
BLOCK  MACHINE  ^ 


The  only  ab$olutely  adjustable  machine  on  the  market. 

Blocks  for  all  widths  of  walls  made  on  the  same  adjustable  mould 

Blocks  for  all  widths  of  walls  made  on  one  width  of  pallet. 

Any  size  care  opening  can  be  made  in  the  Block,  meeting  every 
A  rchit«ctural  requirement.  These  features  save  hundreds  of  dollars  on  a 
complete  equipment  and  the  ranse  of  work  is  unlimited. 

Send  for  Catalogue  No.  3 

London  Concrete   Machinery  Co. 

London,  Ontario 

Branches  and  Agencies  in  every  larse  Cily  in  Canada 
World**  Largest  Manufacturers  of   Concrete   Machinery    and   Cement    Wcrkina  Tools. 
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Manitoba  Bridge  &  Iron  Works 

Limited 

-  MANUFACTURERS— 

Roofs,  Steel  Buildings  and  Structural  Iron  Work 

of  all  descriptions 

Railway  and  Highway  Bridges 


6,000  tons  of  Beams,  Channels,  Angles,  Plates,  Flats  and   Bars  always  in  stock  at 
our  works  for  QUICK  DELIVERY,  plain  or  fabricated. 
Designs  and  estimates  promptly  furnished. 

We  also  operate  a  Large  Grey  Iron  Foundry,  Annual  Capacity  5,000  tons 

Tank,  Forge  and  Machine  Shops. 


Office  and  Works 


WINNIPEG,  MAN. 


DOMINION  BRIDGE  COMPANY,  LIMITED 


Head  Office  and  Workt, 

Montreal,  P.  Q. 


Branch  Offices  and  Works, 

Toronto,  Ottawa  and  Winnipeg 


Engineers,  Manufacturers  and  Erectors  of  Steel  Structures 


New  Work  Shop — Canadian  Vickers  Limited,  Montreal 

View  23  working  days  after  award  of  contract — Weight  380  Tons. 


Capacity  135,000  Tons 

Railway  and  Highway  Bridges, 
Swing  and  Bascule  Spans, 

Buildings  of  all  kinds, 
Hemispherical  Bottom  and 
other  Tanks, 
Transmission  Poles  and  Towers, 
Riveted  Pipe,  Caissons, 
Barges, 

Turntables,  Electric  and  Hand 

Power  Cranes, 
Hoisting  Appliances,  Lift  Locks, 
Hydraulic  Regulating 
Gates,  etc., 
Gear  Cutting  and  General 
Machine  Work. 


LARGE  STOCK  OF  STANDARD  STRUCTURAL  MATERIAL  AT  ALL  WORKS. 
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Inspection  on  Building  Construction 

ONE'S  attention  is  drawn  to  the  position  of  re- 
sponsibility of  the  architect  or  engineer  in 
relation  to  his  cHent  by  several  recent  deci- 
sions of  the  courts  in  which  heavy  damages 
liave  been  awarded  the  cHent  against  the  architect  for 
faulty  work  on  the  part  of  the  contractor.  One  can 
hardly  cpiestion  the  correctness  of  the  attitude  of  the 
courts  in  regard  to  this  matter.  While  the  architect 
may  feel  that  there  is  a  large  element  of  injustice  in 
holding  him  responsible  for  another's  work,  it  inust 
be  conceded  that  the  court  is  in  a  much  better  position 
to  take  an  impartial  attitude  than  an  architect  or  engi- 
neer can  be.  Quite  naturally,  when  a  man  retains  an 
architect  to  look  after  his  interests,  and  pays  him  a  fee 
for  this  purjiose  which  to  the  client  nearly  always 
seems  a  large  one,  and  the  results  are  not  satisfactory, 
the  architect  is  the  one  whom  the  client  holds  re- 
sponsible— and  certainly  it  is  the  duty  of  the  archi- 
tect to  do  everything  possible  to  ensure  that  the  work 
on  the  building  shall  be  done  properly. 

it  becomes  necessary,  then,  for  the  architect,  in 
order  to  protect  himself  from  liability  for  damages,  to 
take  such  steps  as  are  necessary  to  obtain  satisfactory 
construction.  First,  he  must  make  certain  that  the 
plans  and  specifications  have  been  prepared  properly, 
which  is  a  matter  altogether  in  his  own  hands.  Most  ^- 
of  the  recent  actions  for  darriages  have  been  in  cases 
of  reinforced  concrete  buildings.  An  architect  is  tak- 
ing a  great  risk  in  having  concrete  or  steel  framing 
plans  prepared  by  any  one  except  a '  man  who  he 
knows  is  competent  to  do  such  work.  However,  it  is 
in  the  construction  rather  than  in  the  design  of  such  1 
buildings  that  the  fault  has  lain,  and  generally  the 
architect  has  been  blameworthy  only  because,  through 
his  neglecting  to  give  proper  inspection,  the  contrac- 
tor has  been  allowed  too  much  latitude  in  his  work. 

It  devolves  upon  the  architect  or  engineer,  there- 
fore, to  einploy  such  means  of  looking  after  the  work 
that  it  will  be  impossible  for  even  a  dishonest  con- 
tractor to  do  his  work  improperly.  In  the  case  of  or- 
dinary constrtiction  the  general  sttpervision  as  ordin- 
arily given  by  the  architect  should  prove  sufficient. 
Nearly  all  the  materials,  such  as  stone,  brick,  lum- 
ber, and  so  forth,  are  either  natural  products  or  are 
manufactured  before  being  brought  to  the  building, 
and  their  quality  can  be  ascertained  by  an  ordinary 
examination.  The  quality  of  the  workmanship  also 
can  be  determined  fairly  well  by  an  inspection  after 
the  work  is  done.  In  the  case  of  steel  work  the  archi- 
tect is  not  taking  any  very  big  chances  by  not  having 
the  steel  inspected  at  the  rolling  mills.  The  manu- 
facturers aim  to  make  a  steel  of  uniform  quality,  and, 
while  some  rollings  do  not  come  within  the  limits  of 
their  standard,  they  vary  so  little  from  them  that  even 
the  poorest  steel  rolled  into  structural  shapes  is  quite 
good  enough  for  use  in  ordinary  structures.  In  larger 
and  nil  ire  important  buildings,  hi)\vc\  cr,  the  steel 
should  l)e  inspected  at  tlie  rolling  mills,  in  the  fabri- 
cating shops,  and  on  the  ])uilding. 

In  the  case  of  concrete,  both  plain  and  reinforced, 
wiiich  has  become  so  important  in  construction  in 
recent  years,  the  material  is  manufactured  from  its 
ingredients  right  on  the  work.  The  quality  of  the 
sand  and  stone  can  be  determined  hy  ordinary  observa- 
tion. The  quality  of  the  cement  can  be  determined 
only  by  laboratory  tests.  While  the  cement  manufac- 
turers, like  the  steel  manufacturers,  aim  to  make  a 
standard  material,  they  are  not  so  successful  in  com- 
ing within  i>r  close  to  the  limits  of  their  standard. 
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Some  of  the  cement  turned  out  by  tlic  factories  is  cjuite 
unfit  for  use;  so  that  in  all  but  the  most  uniniixirtant 
work  the  cement  should  be  tested. 

Concrete  is  made  in  small  batches,  there  being  per- 
haps several  thousand  in  an  ordinary  sized  building. 
Any  single  batch,  improperly  mixed,  could  cause  the 
collapse  of  a  portion  of  the  building.  These  batches 
are  mixed  and  made  by  laborers  who  know  nothing 
of  the  importance  of  having  the  proper  |jro]jortions  of 
ingredients.  It  is  imperative,  theref(jre,  that  a  man 
be  constantly  at  the  machine  to  see  that  each  batch  is 
accurate4y  proportioned  and  mixed.  It  is  imperative 
also  that  a  man  be  on  the  building  where  the  concrete 
is  being  placed  to  see  that  the  f(jrms'  are  constructed 
properly;  that  all  dirt  is  ke])t  cleaned  off  the  forms 
and  previously  poured  concrete  ;  that  the  steel  is  pro- 
])erly  placed  and  secured  ;  that  the  concrete  is  puddled 
properly  into  the  forms  and  around  the  steel — in  short, 
to  see  that  the  concrete  columns  and  beams  are  fal) 
ricated  in  an  efficient  manner. 

It  is  evident  that  such  insjjection  as  this  is  quite 
outside  the  work  meant  by  the  term  "supervision"  as 
used  by  architects  and  engineers.  Since  it  is  extra 
work  occasioned  by  the  use  of  a  special  material,  and 
work  that  would  not  be  re(|uired  by  the  ordinary  forms 
of  construction  on  which  the  scale  of  architects'  fees 
has  been  based,  it  should  be  paid  for  by  the  owner. 

In  the  case  of  inspection  of  steel  work  it  is  the 
practice  of  some  architects  to  specify  that  the  steel 
contractor  shall  pay  the  cost  of  the  steel  inspection, 
and  to  appoint  one  of  the  inspection  companies  to  do 
the  inspection.  This  could  be  done  in  the  rase  of  con- 
crete construction  also.  The  more  satislaclory  way, 
however,  would  ])v  lo  make  an  addition  to  the  regular 
commission,  explaining  lo  the  owner  why  it  is  made 
and  the  necessity  of  it.  In  most  cases  an  addition  of 
one  per  cent,  to  the  ordinary  commission  will  be  more 
than  sufficient  to  cover  the  cost  of  such  services. 

If,  in  spite  of  this  most  careful  provision  for  in- 
spection, the  building  turns  out  to  be  faulty,  and  the 
design  is  correct,  it  must  be  on  account,  not  only  of 
dishonesty  on  the  part  of  the  contractor,  but  also  of 
dishonesty,  or  negligence  (which  amounts  to  the  same 
thing),  on  the  i)art  of  the  architect's  own  employees. 


Awarding  Municipal  Contracts 

IN  Montreal  there  has  been  considerable  trouble  in 
connection  with  the  city's  awarding  a  contract 
for  asphalt  jjaving  material  to  a  firm  other  than 
the  lowest  tenderer,  and,  apart  from  the  judg- 
ment given,  the  statements  of  the  Judge  have  con- 
siderable interest  as  bearing  on  the  mcjtives  which 
should  actuate  councils  in  awarding  contracts. 

I'ointed  criticism  of  the  action  of  the  Board  of  Con- 
trol was  made  by  Chief  Justice  Archibald  when  con- 
firming the  interim  injunction  entered  by  Charles  P. 
Dubuc  to  restrain  the  city  from  making  the  contract 
for  a  year's  supply  of  as])halt  which,  by  a  resolution 
of  the  Board  of  Control,  had  been  awarded  to  the 
Aztec  Oil  and  Asphalt  Refining  Company.  While  the 
petitioner,  Dubuc,  is  the  agent  for  John  Baker,  Jr.,  of 
New  York,  who  had  tendered  for  the  supply  of  as- 
phalt till  the  end  of  the  current  year  at  a  lower  figure 
than  the  Aztec  Company,  his  injunction  was  entered 
as  a  ratepayer,  alleging  that  the  Board  of  Control  had 
exceeded  its  jurisdiction,  both  in  failing  to  award  the 
original  contract  for  six  months'  sui)ply  of  asphalt  to 
the  lowest  tenderer  without  showing  valid  reasons  for 
rejecting  the  lowest  tender,  and  also  for  making  a  sub- 


sequent agreement  with  the  Aztec  Company  for  a 
longer  contract  without  giving  other  firms  the  oppor- 
tunity to  bid  for  this  jjrivilege. 

His  Lordship  held  that  the  petitioner  had  every 
right,  as  a  ratepayer  (jf  Mfjntreal,  to  take  legal  pro- 
ceedings in  this  matter.  In  dealing  with  the  rights 
and  duties  of  municipal  bcjdies,  the  Court  emphasized 
the  j)oint  that,  when  tenders  had  been  called  for,  it 
was  quite  improper  to  pick  out  one  tenderer  and  then 
make  a  private  arrangement  with  him,  not  giving  the 
other  tenderers  the  same  op])ortunity.  If  municipal 
business  were  to  be  conducted  in  this  manner,  the 
Chief  Justice  remarked,  no  respectable  merchant  would 
care  to  submit  a  tender,  and  the  system  would  make 
all  kinds  of  fraud  and  corruption  possible.  The  Board 
of  Commissioners  had  not  in  this  case  contracted  by 
tender  at  all,  and  had  granted  something  entirely  out- 
side (jf  the  Commissioners'  power  to  grant.  In  con- 
sidering the  point  that  the  Board  of  Control  had  pro- 
j)osed  to  extend  the  contract  with  the  Aztec  Company 
for  a  further  period  of  eight  years,  provided  the  com- 
pany should  erect  a  refinery  in  Montreal,  and  that  this 
would  be  recommended  to  the  City  Council,  His  Lord- 
ship dwelt  on  the  inconvenience  and  expense  that 
would  be  involved  by  the  company  if  they  were  per- 
mitted to  built  the  refinery  in  accordance  with  the 
contract  and  should  perhaps  be  told  later  that  the  con- 
tract was  illegal. 

As  regards  the  right  of  the  Board  of  Control  to 
reject  the  lowest  tender,  the  Chief  Justice  held  that 
such  discretionary  power  could  not  legally  be  exer- 
cised unless  the  Board  could  show  valid  reason  for 
ni^t  accepting  the  lowest  tender. 

The  interim  injunction  having  been  confirmed,  the 
case  will  be  heard  on  its  merits  in  the  Superior  Court; 
Arnold  Wainwright,  K.C.,  for  the  petitioner,  F.  H. 
Markey,  K.C.,  for  the  Aztec  Comi)any,  and  P.  E.  La- 
marche,  K.C.,  for  the  city. 


Building  Our  Cities 

Tl  1  I",  credit  and  progress  of  a  city  is  based  on 
the  values  created  in  the  city,  and  there  can 
be  no  doubt  that  its  buildings  are  a  city's 
most  important  asset.  Our  having  paved 
streets,  water-works,  and  other  public  utilities  is  only 
incidental  to  the  fact  that  we  have  improved  certain 
lands  by  erecting  and  establishing  thereon  our  homes 
and  i)laces  of  business.  Therefore  the  manner  in  which 
we  build  for  and  house  and  employ  our  people  should 
be  our  lirst  consideration. 

In  the  upbuilding  of  our  cities  we  find  the  enforce- 
ment of  regulations  governing  the  erection  and  main- 
tenance of  buildings  a  sadly  overlooked  quantity — 
simply  because,  however  capable  and  conscientious  a 
building  inspector  may  be,  he  can  enforce  only  what 
the  people  will  submit  to. 

A  building  inspector  may  be,  and  usually  is.  an 
expert  in  his  line,  but  should  he  exercise  even  ordin- 
ary courage  in  the  performance  of  his  duties  he  soon 
iinds  himself  in  conflict  with  a  baker  or  a  laundry 
man  who  happens  to  be  in  a  i)articular  situation  by  the 
accident  of  a  few  votes.  Added  to  the  other  difficulties 
that  we  encounter  is  the  fact  that  the  courts  have  and 
do  decree  that  the  enforcement  of  all  laws  is  distinctly 
and  entirely  within  their  jurisdiction  and  interpreta- 
tion of  the  circumstances,  and  the  writer  can  recall 
instances  where  Judges  reserved  their  decision  on  the 
violating  of  a  building  by-law  until  they  had  viewed 
the  premises,  and  then  based  their  judgment  on  their 
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personal  knowledge  of  building  construction — of  whicli 
usually  they  are  as  innocent  as  a  child  is  of  the  solar 
system.  The  Government  is  as  responsible  for  the 
conditions  under  which  our  cities  are  built  and  our 
peo])le  are  housed  and  employed  as  it  is  for  the  char- 
ters under  which  our  cities  are  governed. 

Many  people  will  pay  two  dollars  to  keep  a  fifty- 


cent  dog,  and  at  the  same  time  argue  that  it  is  not 
the  city  authorities'  business  even  to  suggest  an  im- 
provement in  the  maintenance  of  buildings.  The  re- 
sult of  this  is  that  insurance  rates  are  excessive  in  all 
our  western  cities,  and  so  it  will  continue  until  we 
can  bring  the  public  to  realize  the  conditions  we  are 
creating. 


The  Purification  of  Sewage  by  Aeration 


By  R.  O.  Wynne-Roberts* 


tin's  article  I  will  endeavor  to  describe  the  most 
recent  method  of  treating  sewage,  which  gives 
l)romise  of  great  improvement  on  the  measure  of 
purification  at  present  obtainable  in  the  better 
managed  sewage  treatment  works.    In  popular  par- 
lance, the  new  method  consists  in  blowing  air  into 
the  sewage  until  the  carbonaceous  and  nitrogenous 
matters  have  not  (>nl\-  been  rendered  innocuous  and 
stable,  but  the  residual  sludge  has  also  been  converted 
into  a  good  fertilizer. 

.\t  first  glance  the  i)rocess  may  be  thought  simple 
and  easily  applied,  but  when  it  is  examined  carefully 
it  will  be  found  to  involve  some  new  problems  wdiich 
have  not  been  encountered  hitherto  in  this  connection. 
It  involves  a  bio-chemical  investigation — for  the  puri- 
fication of  sewage  is  allied  to  biology  and  chemistry 
as  well  as  physical  operations,  and  in  many  respects 
it  is  not  decided  yet  which  constitutes  the  most  im- 
portant of  these  studies.  Pneumatics  and  heating  will 
be  involved,  as  air  must  be  supplied  and  distributed 
under  the  most  advantageous  conditions  to  promote 
thorough  aeration,  diffusion,  and  oxidation,  while  in 
rigorous  climes  in  winter  the  air  must  be  heated  so 
as  to  produce  the  best  result  and  maintain  an  equable 
temperature  in  the  tanks.  As  cost  enters  prominently 
into  this  question,  it  will  be  necessary  to  have  good 
management  and  efficiency  to  attain  the  maximum 
economy. 

Aeration  of  sewage  has  been  tried  frequently  dur- 
ing the  last  half-century,  but  the  results  obtained  were 
indifferent.  Indeed,  many  of  those  who  experimented 
came  to  the  conclusion  that  oxidation  by  this  means 
was  not  practicable.  Aeration  of  sewage  has  been 
tried  under  difterent  conditions,  and,  while  no  tangible 
success  has  been  met  with,  fresh  light  has  been  ob- 
tained, and  step  by  ste])  this  process  has  been  de- 
veloped. C)ne  reason  for  the  failures  was  the  fact  that 
the  sewage,  the  effluent,  or  the  filtrate  was  treated  on 
a  continuous  flow,  and  the  oxygen  had  not  time  to 
effect  any  appreciable  changes.  The  prolonged  ex- 
periments made  by  the  Massachusetts  State  Board  of 
Health  at  Lawrence  have  been  the  means  of  throwing 
light  on  many  obscure  changes,  and  latterly  Messrs. 
Clark  and  Gage  endeavoured  to  promote  the  oxidation 
of  sewage  by  an  abundant  growth  of  green  algae, 
which,  as  is  well  known,  imi)arts  oxygen  to  the  pol- 
luted waters  in  which  it  is  found. 

Among  the  experiments  made  by  Messrs.  (  lark  and 
Gage  the  most  interesting  and  instructive  in  this  con- 
nection was  one  conducted  in  a  small  tank  containing 
hj>rizontal  layers  of  roofing  slates  kept  about  one  inch 
apart.  Later  on  another  exi)eriment  was  made  in  the 
same  tank  with  the  slates  jilaced  vertically.  The  first 
was  similar  to  Dibdin's  slate  beds,  and  the  second  sim- 
ilar to  the  colloidors  in  a  hydraulytic  tank  or  Martin's 
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cellular  tank.  The  primary  object  was  to  observe  the 
effect  of  algae  growth,  combined  with  the  blowing  of 
air  into  the  sewage,  and  the  results  were  good. 

Whilst  researches  were  being  made  at  Lawrence, 
Mass.,  others  were  being  conducted  at  Manchester, 
Eng.  The  first  experiment  was  made  by  inoculating 
sewage  with  a  specific  organism  which  has  the  power 
of  precipitating  iron  as  ferric  hydroxide  from  solutions 
of  iron  salts.  Dr.  Gilbert  Fowler  and  Capt.  Mum- 
ford  succeeded  in  clarifying  and  purifying  sewage  by 
this  means  when  the  sewage  was  aerated.  The  next 
development  was  made  by  Messrs.  Ardern  and  Lock- 
ett,  also  at  the  Davyhulme  Sewage  Disposal  Works, 
Manchester.  Instead  of  trying  to  aerate  a  continuous 
stream  of  sewage  or  effluent,  a  sample  was  aerated 
until  all  the  organic  matter  was  oxidized,  which  took 
over  a  month  to  do — clearly  indicating  that  before  any 
tangible  results  from  aeration  can  be  secured  certain 
conditions,  which  will  be  discussed  later  on,  have  to 
be  obtained.  After  the  sludge  had  been  allowed  to 
settle  the  clarified  liquid  was  decanted  and  more  fresh 
sewage  was  added.  Air  was  again  blown  in  until  the 
mixture  had  been  oxidized,  which  took  place  in  less 
time  than  in  the  previous  experiment.  By  repeating 
the  operation  of  decanting  the  clarified  liquid  and  ad- 
ding more  sewage  until  the  quantity  of  sludge  had 
accumulated  to  about  twenty  per  cent,  of  the  capacity 
of  the  vessel,  it  was  found  that  the  time  required  to 
purify  the  sewage  diminished  from  five  weeks  to  five 
hours. 

Having  succeeded  in  finding  out  what  were  the  es- 
sential conditions  of  this  process,  Messrs.  Ardern  and 
Lockett  tried  the  experiment  on  a  larger  scale — in 
casks.  Fortunately  the  adjacent  city  of  Salford  had 
tanks  already  fitted  with  air  pipes,  so  that  it  was  a 
simple  matter  to  try  the  aeration  method  on  a  still 
larger  working  scale.  The  results  were  good,  as  will 
be  shown  further  on. 

This  method  of  sewage  treatment  has  attracted 
great  attention,  and  will  be  tried  at  Baltimore  under 
the  joint  direction  of  the  Baltimore  Sewage  Commis- 
sion and  the  United  States  Health  Department.  It  is 
stated  that  ]\lihvaukee  has  retained  the  services  of 
Dr.  Gilbert  Fowler  to  advise  the  authority  on  experi- 
ments to  be  made  on  these  lines.  Dr.  Edward  Bartow, 
Director  of  the  State  Water  Survey  of  Illinois,  made 
sonic  interesting  experiments  on  these  lines  which 
w  ere  described  in  the  technical  press.  Several  cities  in 
Great  Britain  and  the  United  States  are  trying  or  are 
about  to  try  the  process,  and  it  is  interesting  to  note 
that  on  my  recommendation  the  City  Commissioners 
of  Regina  have  started  investigations  into  the  possi- 
bilities of  the.  activated  sludge  process.  The  sewage  in 
two  tanks,  each  holding  about  five  hundred  gallons, 
is  being  aerated  in  Regina,  one  by  air  blowing  and  the 
other  by  air  injection.   The  quantity  of  air  is  measured 
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by  circular  orifices,  and  observations  will  l)e  made  as 
to  temperature,  chemical  changes,  and  so  forth.  In 
due  time  the  results  of  these  exi)eriments  will  be 
known,  and  they  will  be  l)oth  instructive  and  valuable. 

Having  described  in  a  sim])le  manner  the  ])rogress 
of  the  develo])ment  of  sewage  aeration,  it  will  doubt- 
less be  interesting  to  describe  some  of  the  results  ob- 
tained and  the  deductions  to  be  made. 

At  Lawrence,  Mass.,  where,  as  already  explained, 
the  main  object  was  to  study  the  effect  of  green  algae 
and  aeration  on  the  sewage  treated,  it  was  found  that 
the  heavier  the  green  growth  the  clearer  was  the  aer- 
ated sewage. 

At  the  commencenR-nl  of  the  test  the  slate  bed  was 
aerated  at  tlie  rate  of  200,000  cubic  feet  of  free  air 
an  hour  for  every  million  U.  S.  gallons.  This  was 
l)l()\vn  in  for  twenty-four  hours,  but  as  the  exjjeriment 
proceeded  the  air  supjdy  was  reduced  to  100,000  cubic 
feet  an  hour  to  each  million  gallcjns.  Afterwards  tlie 
slates  were  ])]aced  vertically  one  inch  apart,  and  air 
at  the  rate  of  150,000  cubic  feet  an  hour  for  each  mil- 
lion gallons  was  blown  in  for  five  hours.  The  greatest 
efiiciency  was  obtained  when  the  sewage  was  aerated 
for  ten  hours  with  air  equivalent  to  200,000  cubic  feet 
to  each  million  gallons  an  hour.    The  average  reduc- 


Plant  used  in  the  exptriments  in  connection  wilii  the  aeration  of 
sewage  at  Kegina,  Sask. 


tion  in  free  annncmia  was  about  twenty  per  cent.,  and 
the  reduction  in  Kjeldahl  nitrogen  and  in  oxygen  con- 
sumed was  about  56  and  61  per  cent,  respectively.  The 
reduction  in  Kjeldahl  nitrogen  during  the  time  when 
the  gelatinous  film  on  the  slates  had  been  re-estab- 
lished was  more  than  five  times  as  great  as  when  the 
slate  surfaces  were  comparatively  clean.  When  air 
at  the  rate  of  25,000  cubic  feet  for  every  million  gallons 
an  hour  was  used  for  five  hours  the  reduction  of 
Kjeldahl  nitrogen  was  about  56  per  cent. 

A  heavy  brownish  gray  growth  of  a  gelatinous  con- 
sistency on  the  slates  appeared  to  collect  the  suspended 
matter  mechanically,  and  also  a  large  part  of  the  col- 
loidal matter  in  the  sewage.  The  clarification  effect- 
ed was  superior  to  all  other  processes  with  the  excep- 
tion of  one  in  which  large  (juantities  of  copperas  and 
lime  were  used.  The  smallest  average  removal  of 
total  and  organic  matters  in  suspension  was  over  77 
per  cent.,  and  even  when  only  25,000  cubic  feet  of  air 
were  used  the  average  removal  was  80  to  82  per  cent. 

Cost. — Assuming  a  dei)th  of  5  feet  of  sewage,  elec- 
tric current  at  four  cents  a  kilowatt  and  25,000  cubic 
feet  of  air  were  used  an  hour  for  every  million  gal- 
lons, the  treatment  being  continued  for  five  hours. 


Messrs.  Clarke  and  Tiage  estimated  the  cost  of  aera- 
tion at  about  .$1.85  for  every  million  U.  S.  gallons. 

The  effluent  from  the  aerated  sewage  was  filtered 
first  at  the  rate  of  one  million  gallons  an  acre  daily, 
and  then  the  rate  was  increased  gradually  to  ten  mil- 
lion gallons  an  acre  daily.  The  filter  was  ten  feet  deep 
of  brf)ken  stone  ranging  from  two-inch  to  one-inch. 
After  maturing,  it  was  attempted  to  operate  the  filter 
at  such  a  rate  that  the  filtrate  would  contain  about 
1.5  parts  to  every  100,000  of  nitrates.  It  is  interesting 
to  note  that  when  the  filter  was  worked  at  the  above 
maximum  rate  the  nitrate  amounted  to  1.33  and  1.42 
parts  to  a  100,000,  while  for  all  rates  of  flow  from 
1,000,000  to  10.000,a)0  gallons  an  acre  daily  during 
the  year  1913  the  average  was  1.72  parts  to  a  100,000. 

The  results  of  the  Lawrence  experiments  are  very 
instructive  when  taken  apart  from  the  growth  of  green 
algae.  Under  Canadian  conditions  the  cultivatif)n  of 
algae  is  practically  out  of  the  question,  because  filters 
and  tanks  are  usually  covered,  and  algae  must  have 
abundance  of  sunlight. 

Reverting  to  the  Manchester  experiments,  it  is  evi- 
dent from  the  observations  made  by  Messrs.  Ardern 
and  Lockett  that  the  activated  sludge  when  once  pro- 
duced by  aeration  must  be  kept  in  intimate  contact 
with  the  sewage  to  secure  the  full  value  f)f  the  intensi- 
fied oxidation  which  it  is  capable  of  effecting— or,  in 
other  words,  the  admixture  of  sludge  and  sewage  must 
be  thorough  if  the  work  of  purification  is  to  be  acceler- 
ated and  increased.  The  period  of  aeration  after  the 
process  has  been  effectively  established  is  dependent 
upon  the  strength  of  the  sewage,  and  as  Canadian  sew- 
age is  more  dilute  than  at  Manchester  it  is  probable 
that  loss  time  will  be  required  to  oxidize  the  organic 
matters,  although  it  is  possilile  that  for  the  same  cpian- 
tity  of  carbonaceous  and  nitrogenous  matters  the  cpian- 
tity  of  air  and  the  time  taken  to  change  them  may 
be  the  same  in  Canada  as  in  Manchester. 

In  the  case  of  experiment  8  (a)  at  Manchester  tests 
were  made  to  ascertain  the  difference  in  the  efficiency 
of  ordinary  contact  as  compared  with  thorough  mix- 
ing of  sludge  and  sewage.  It  was  found  that  in  the 
latter  case  the  i)urification  was  much  greater,  as  is 
shown  below : — 

Reduction  in  four  hours'  oxygen  absorption,  14  per 
cent,  superior. 

Reduction  of  free  ammonia,  42  per  cent,  superior. 

Reduction  of  albumenoid  ammonia,  22  per  cent, 
superior. 

Increase  in  nitrites  and  nitrates,  1100  per  cent, 
superior. 

The  test  made  at  Salford  was  started  in  June,  1914. 
and  air  was  blown  in  under  a  pressure  of  two  pounds. 
Copperas  was  added  four  times  at  the  rate  of  sixteen 
grains  to  a  gallon  to  accelerate  the  process.  The  puri- 
fication was  progressive  as  the  quantity  of  activated 
sludge  was  gradually  accumulated,  for  by  October, 
1914,  when  there  was  about  twenty  per  cent,  by  vol- 
ume of  sludge  in  the  tank  the  purification  in  two  hours 
was  91  per  cent,  when  based  on  the  oxygen  absorp- 
tion figure. 

In  November  last,  with  a  blowing  period  of  three 
hours,  the  results  were  as  follows: — 

I'urilication  based  on  Best    Worst  Average 

Percentage 

Albnnienoid  ammonia   77  78  76 

Four  hours' oxygen  absorption    93  81  90 

in  this  case  the  air  was  distributed  through  a  large 
numl)er  of  one-eighth-inch  jets,  and  perhaps  was  not 
diffused  as  efficiently  as  if  it  had  been  blown  in 
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through  porous  plates.  At  the  present  time  (May, 
1915)  the  purification  effected,  based  on  the  four-hour- 
oxygen-absorbed  figure,  with  only  one  and  one-half 
hours'  blowing  without  chemicals  and  without  filters, 
is  from  90  to  94  per  cent.  These  results  appear  to  be 
practically  automatic,  seeing  that  Mr.  W.  H.  Duck- 
worth, the  Manager,  gets  these  results  day  in  and  day 
nut  with  unfailing  regularity.  Porous  plates  are  about 
to  l)e  installed,  and  it  will  be  instructive  to  know  what 
results  will  be  obtained.  The  tank  has  a  capacity  of 
25,000  gallons,  and  in  October  last  received  three 
charges  a  day.  Another  tank  of  similar  capacity  was 
inoculated  in  October,  and  no  doubt  by  this  time  the 
process  has  been  further  enlarged.  The  Salford  ex- 
periments were  conducted  by  Mr.  S.  E.  Melling  and 
Mr.  Duckworth. 

There  are  certain  conditions  which  ajjpear  to  be 
essential  in  order  to  achieve  the  best  results — for  ex- 
ample, the  air  as  it  is  blown  through  the  sewage  must 
be  atomized  or  diffused  so  as  to  allow  the  sewage  to 
dissolve  as  much  atmospheric  oxygen  as  possible.  It 
will  be  conceived  that,  the  larger  the  bubbles  of  air, 
the  ([uicker  the}-  rise  to  the  surface,  and  also  the  less 
surhcial  contact  tlie\-  have  to  part  with  the  oxygen, 
whilst  fine  bubbles  remain  longer  in  the  sewage  and 
the  oxygen  is  imparted  to  the  sewage  more  effectively. 
Tests  were  made  at  Manchester  to  compare  the  re- 
sults of  air  blown  in  through  a  tube  and  air  diffused 
through  a  porous  plate,  with  the  following  results: — 

Plain  Tube      Ditfuser  Percent 
increase 
in  dissolved 
oxygen 

At  commencement   0.24         0.24  0.00 

After  15  minutes   0.42         0.73  74 

After  30  minutes  .......      0.49         0.74  46 

.After  45  minutes   0.56         0.76  36 

After  60  minutes   0.57        0.77  35 

After  90  minutes   0.63         0.79  25 

The  temperature  of  the  sewage  has  a  material  in- 
fluence on  the  efficiency  of  the  treatment,  just  as  it 
has  in  the  ordinary  biological  works  at  present  in  use. 
For  example,  in  experiments  made  the  percentages  of 
ammonia  oxidized  at  different  temperatures  were  as 
follows : — 


At    5°  C  . 


After 
3  hours' 
aora'^ion 

1 

4 
2 

'.  1 
1 


After 

After 

fi  hours' 

9  hours' 

aerai  ion 

aeration 

2 

6 

24 

46 

14 

22 

22 

57 

10 

26 

41  F.)   

At  15°  C.  (59^  F.)   

At  13°  C.  (55.4°  F.)  

At  20°  C.  (68°  F.)   

At  W  C.  (S6°  F. )   

The  oxidation  process  was  retarded  w  hen  the  tem- 
perature was  constantly  l)elow  50°  Fahr.,  w  liilst  at  86" 
Fahr.  the  clarification  was  interfered  with.  It  would 
appear  that  the  sewage  temperature  should  be  main- 
tained at  about  60  deg.  Fahr.  This  in  itself  is  an  im- 
l)ortant  i)rol)leni  in  Canada,  because  the  tem])erature 
of  raw  sewage  in  some  places  tends  to  kec])  below 
50  (leg.  I'ahr.  during  the  winter  months,  while  the  at- 
nios])iieric  temi)erature  is  often  below  zero  Fahr.,  es- 
l)ccialiy  in  the  West.  Consef|uently,  it  is  apparent  that 
the  air  nnist  be  warmed  if  the  sewage  temjjerature  is 
to  i)e  maintained  ai)ove  50  deg.  Fahr. 

.\ctivated  sludge  is  virtually  the  sanu  in  iIil-  Law- 
rence aerated  slate  bed,  in  well  aerated  i)erco-lilters, 
and  in  the  activated  sludge  process,  and  in  each  case 
performs  jjractically  the  same  functions. 

The  sludge  resulting  from  the  activated  sludge  pro- 
cess is  (juite  inoffensive,  dark  brown  in  color  (some- 


what similar  to  that  obtained  at  Lawrence),  flocculent 
in  character,  low  in  specific  gravity,  but  easily  separ- 
ated from  water.  The  dried  sludge  at  Manchester, 
Salford  and  Urbana  had  the  following  manurial  con- 
stituents : — 

Manchester     S;ilford        Urbana  Salford 

ordinary 
sludge 

^  ;J 

Nitrogen    4.6        3.75        6.30  L20 

Phosphate    2.6        2.10        3.31  1.10 

It  will  be  seen  from  the  above  that  the  fertilizing 
properties  in  activated  sludge  are  much  greater  than 
in  ordinary  sewage  sludge,  and,  furthermore,  instead 
of  being  greasy,  slimy  and  sticky,  as  in  ordinary  cases, 
it  is  granular,  like  sand. 

Dr.  Edward  Bartow  estimated  that  the  manurial 
value  of  activated  sludge  produced  at  Urbana,  111., 
was  worth  approximately  $29  a  ton  of  dried  sludge; 
so  that  sewage  sludge  under  these  conditions  would 
be  an  asset  to  the  disposal  works,  instead  of  being  a 
heavy  liability  from  a  financial  viewpoint  and  an  ever- 
accumulating  mass  of  rubbish  from  the  practical  side. 

Quantity  of  Air. — In  the  Manchester  experiments 
the  quantity  of  air  blown  in  was  at  the  rate  of  fifteen 
cubic  feet  an  hour  to  a  square  foot  of  tank  area.  Dr. 
Bartow  found  that  twelve  cubic  feet  an  hour  sufficed. 

Dr.  Fowler  expressed  the  opinion  that  the  period 
of  aeration,  and  therefore  the  quantity  of  air,  depended 
not  only  on  the  strength  of  the  sewage,  but  also  on 
the  degree  of  purification  required. 

Dr.  Bartow  found  that  after  one  hour's  aeration  a 
sample  of  supernatant  water  did  not  decolorize  methy- 
lene blue  for  twelve  days — showing  that,  even  if  com- 
plete nitrification  had  not  been  effected,  the  efffuent 
was  stable. 

Mr.  Wakeford  stated  that  at  Wakefield,  England, 
with  a  very  concentrated  sewage  containing  a  large 
quantity  of  trade  refuse  the  present  cost  of  treating 
the  sewage  with  lime  was  $4.25  to  a  million  gallons, 
whereas,  considering  the  result  of  the  aeration  experi- 
ments in  Wakefield,  he  could  not  see  why  the  cost 
should  not  be  reduced  to  $2.50. 


Greosoted  Blocks — A  Promising  Export 
Trade 

ONE  of  the  lines  of  lumber  products  for  which 
there  is  a  very  promising  future  in  the  ex- 
port trade,  as  well  as  in  the  domestic  trade, 
is  that  of  wood  blocks  for  pavement  pur- 
poses. Creosoted  wood  blocks  laid  under  modern 
conditions  are  superior  in  wearing  qualities  to  mac- 
adam, brick,  asphalt,  granite,  or  sandstone.  As  far 
back  as  1901  the  Metropolitan  Street  Railway  Com- 
I)any  of  New  York  City  made  an  experiment  with 
creosoted  wooden  blocks  for  pavement  between  its 
tracks.  A  small  area  was  laid,  the  wood  l)eing  flanked 
at  either  end  with  granite,  the  material  formerly  used. 
The  wood  selected  was  long  leaf  yellow  pine.  There 
was  a  heavy  truck  traffic  at  the  ]ilacc  where  the  ex- 
periment was  made.  \l  the  part  of  the  road  where 
the  trucks  run  with  one  wheel  just  outside  the  car 
rail  the  stresses  on  the  iiavement  were  very  great,  and 
the  granite  showed  a  ml  in  six  months,  requiring"  re- 
newal almost  annuall}  .  .\l  the  end  of  four  years  the 
wood,  although  showing  a  heavy  rut.  was  still  sound 
in  position  and  good  for  at  least  one  more  year.  The 
granite  on  either  side  had  been  renewed  three  times 
(lin-ing  the  four  years.  The  facts  of  this  ex])eriment 
are  reported  in  United  States  Forest  Circular  No.  141. 
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Export  Trade  in  Hardwood  Flooring 

Free  Admission  Into  the  United  States  Assisting 
Our  Industry  —  History  of  U.  S.  Tariff  Changes 


WIIICX,  in  VnS.  Ihc  United  States  reduced  the 
tarifif  (jn  lumber  there  were  some  luml)er- 
men  who  were  doubtful  as  to  whether  it 
would  have  any  ai)i)reciable  effect  u])ciu  the 
volume  of  Canadian  exports,  h'xperience  has  shown 
that,  in  respect  of  hardwood  floorinj^-,  the  abolition  of 
the  duty  of  $2.37>4  for  every  1,000  feet  has  increased 
our  sales  in  the  American  market.  The  history  of  the 
placing-  of  hardwood  floorint^  on  the  free  list  is  inter- 
esting, and  the  position  of  the  wood  in  that  category 
may  i)erhaps  be  regarded  as  unintentional.  When  the 
schedules  were  issued  it  was  found  that  hardwood 
flooring  was  omitted  from  paragraph  647,  providing 
for  the  admission  of  certain  classes  of  lumber  free, 
and  also  from  paragrai)h  176,  which  imposed  a  15  ]^er 
cent,  duty  on  certain  descri|)tions  of  manufactured 
lumber. 

In  these  circumstances,  the  United  .States  Deputy 
Collectt)rs  of  Customs  put  hardwood  flooring  under 
paragraph  176,  the  result  being  that  the  duty,  instead 
of  l)eing  lowered,  was  considerably  raised — in  some 
instances  more  than  trebled.  The  Seaman,  Kent  Com- 
pany, Limited,  of  Meaford,  Ont.,  Fort  William.  Ont., 
and  Montreal,  Que.  promptly  got  into  communication 
with  the  authorities  at  New^  York,  Huston  and  Wash- 
ington, and  Mr.  Kent  and  Mr.  J.  A.  licrnard,  the  Mon- 
treal manager,  visited  these  points  and  put  their  case 
before  the  authorities.  The  case  they  presented  was 
very  simple — it  was  that  the  Act  was  intended  to  re- 
duce the  duties,  whereas  the  effect  of  putting  hard- 
wood flooring  under  paragraph  176  was  to  increase 
them  enormously.  The  contention  of  the  Customs  au- 
thorities was  that  hardwood  flooring,  without  being 
mentioned  specifically,  came  within  the  definition  of 
paragrai)h  176,  objection  being  taken  to  the  ])lnughing, 
and  matching,  boring,  and  dressing  on  the  back  (being 
in  fact  further  manufactured  than  planed,  tongued 
and  grooved),  these  constituting,  it  was  argued,  pro- 
cesses of  manufacture  which  rendered  hardwood  floor- 
ing liable  to  the  duty  of  15  per  cent.  The  answer  to 
this  was  that  if  the  flooring  was  hollow-backed  and 
bored  it  was  manufactured  for  no  further  purpose 
than  planed,  tongued,  and  grooved  lumber.  The  bor- 
ing and  the  hollow-backing  was  done  to  satisfy  a  ca- 
price of  the  pulilic,  and  was  not  a  real  necessity.  The 
boring  was  practically  never  used,  and  the  hollow-back 
answered  only  the  purpose  of  reducing  the  weight  of 
the  flooring  for  freight  and  of  enabling  the  face  to  be 
distinguished  from  the  back. 

Considerable  correspondence  took  place,  and  as  a 
result  a  decisit^i  was  come  to.  It  was  contained  in  a 
letter  from  the  Treasury  Department,  W  ashington, 
addressed  to  the  Collector  of  Customs,  ()gdensburg, 
N.Y.,  as  follows  : — 

Outline  of  the  Tariff  Situation 

"The  Department  duly  received  your  letters  of  the 
7th  and  9th  ultimo  relati\  e  to  the  proper  classification 
of  the  lumber  described  in  the  list  enclosed  in  your 
last  mentioned  communication,  consisting  of  pieces  of 
novelty  siding,  stair  rails,  base  mouldings,  sash  rail, 
sash  mortice,  etc.,  samples  of  which  lumber  you  for- 
warded under  separate  cover.  As  paragraph  647  pro- 
vides for  the  free  entry  of  sawed  boards,  plank,  deals, 


and  f)ther  lumber  not  further  manufactured  than  saw- 
ed, planed,  tongued  and  grooved,  you  inquire  whethe'' 
any  f)f  the  samples  submitted  represent  lumber  fur- 
ther advanced  than  planed,  tongued  and  grooved.  The 
lioard,  in  Abs.  13267  (T.  D.  27685).  held  that  certain 
so-called  novelty  siding  which  has  been  so  shaped 
that  one  I)oard  overlapped  the  other  was  not  subject  to 
the  additional  duty  provided  in  paragraph  195  of  the 
'i'ariff  Act  of  1897  for  tonguing  and  grooving.  In  a 
later  decision,  G.  A.  5441  (T.  D.  24719),  the  Board  had 
before  it  for  decision  the  proper  classification  of  piece- 
of  board  %  inch  in  thickness,  and  varying  in  width 
from  4  to  10  inches,  and  in  length  from  26  to  39  inches, 
the  boards  ha\  ing^  been  j)rinted  to  represent  cedar. 

"  rile  boards  were  assessed  with  duty  as  manufac- 
tures of  woofl  under  ])aragraph  208  of  the  Tariff  .Act 
of  18')7.  The  lioard  held  that  the  operation  of  print- 
ing did  not  constitute  a  manufacture  of  wood,  for  tlit 
reason  that  the  boards  had  not  been  given  a  new  name, 
character  or  use,  but  still  remained  wood,  and  as  there 
was  not  provision  for  the  importers  that  the  wood  was 
dutiable  as  sawed  lumber  under  paragraph  195  of  the 
said  Act. 

"The  United  States  Circuit  Court  of  Appeals  for 
the  second  Circuit  in  T.  D.  27385  affirmed  the  decision 
of  the  Board  of  U.  S.  General  Appraisers  that  ordinary 
sawed  lumber  which  had  been  subject  to  the  fireproof- 
ing  process  wdiich  greatly  increased  its  value  was  not. 
by  reason  of  the  process,  removed  from  the  provision 
in  paragraph  195  of  the  Tariff  Act  of  1897  for  sawed 
lumber. 

"It  will  be  noted,  from  the  decision  cited,  that  lum- 
ber may  be  advanced  in  value  and  conditions  beyond 
that  of  lumber  planed,  sawed,  tongued  and  grooved, 
and  yet  not  be  a  manufacture  of  wood. 

"While  it  is  difficult  to  establish  a  well  defined  line 
of  demarcation  between  lumber  that  is  dutiable  as 
manufactures  of  wood  under  paragraph  176  of  the 
Tariff  Act  and  lumber  which  falls  within  the  pro- 
visions of  the  said  Act,  the  Department  is  of  the  opin- 
ion, in  view  of  the  decisions  cited,  and  giving  due  con- 
sideration to  the  purpose  of  the  present  Tarift'  Act, 
which  is  to  reduce  duties,  that  flooring,  although  in 
addition  to  being  planed  and  tongued  and  grooved,  it 
is  ploughed  on  the  under  side  to  ensure  a  perfect  fit 
to  the  board  as  flooring,  is  not  excluded  from  the 
classification  under  paragraph  647.  The  Department 
is  also  of  the  opinion  that  the  ordinary  novelty  siding, 
ordinary  window  parting  strips,  outside  baseboards, 
ordinary  siding,  and  other  articles  which  are  not 
moulded  or  beaded,  are  entitled  to  admission  free  of 
duty  under  paragraph  647. 

"Articles  such  as  sash  rail,  stair  rail,  crown  mould- 
ing, signboard  moulding,  and  similar  articles,  when 
beaded  or  moulded,  are,  in  the  opinion  of  the  Depart- 
ment, properly  dutiable  as  manufactures  of  wood  at 
the  rate  of  15  per  centum  ad  \  alorem  under  paragraph. 
176  of  the  Tariff  Act.'" 

Prior  to  the  tariff'  revision  of  1913  Canadian  manu- 
facturers had  been  sending  a  fair  quantity  of  hard- 
wood flooring  into  the  eastern  States,  being  able  to 
compete,  in  times  of  good  trade,  owing  to  the  favor- 
able railway  rates  due  to  the  geographical  position  of 
our  mills.    The  great  bulk  of  the  American  hardwood 
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llooriii"'  comes  from  Michigan,  and  the  long  railway 
haul  to  the  eastern  States  was  a  handicap  when  com- 
peting with  Canadian  mills.  The  imposition  of  the 
15  per  cent.  dut\-  would  ha\  e  more  than  counter- 
balanced any  advantage  we  held  owing  to  close  prox- 
imity to  markets,  and  would,  in  fact,  have  killed  our 
export  business.  The  placing  on  the  free  list,  on  the 
other  hand,  is  a  decided  advantage,  and  has  tended  to 
increase  the  trade. 


Addition  to  Post  Office  Building,  Victoria 

Tl  I  I'l  end  I  if  ^Ma_\-  saw  the  completion  of  the  ex- 
tensive additions  to  the  Post  Office  building 
at  Victoria,  work  on  which  was  commenced 
in  April  of  last  year  by  The  McAlpine  Robert- 
si  m  Construction  Company,  of  Vancouver,  the  suc- 
cessful   tenderers.    The    additions    comprise  three 


New  wing  of  the  Post  Office  Building,  Victoria,  B.C. 

Storeys  and  a  basement,  covering  an  area  108  x  100  ft. 
The  total  cost  of  the  work  was  about' $150,000. 

The  construction  is  steel  columns  and  beams,  with 
wood  joists.  The  external  walls  to  the  three  street 
fronts — Humboldt,  Courtney  and  Wharf — are  of  gran- 
ite and  cut  Gabriola  stone.  The  interior  finish  is  of 
B.  C.  fir  throughout,  except  that  maple  flooring  is 
laid  on  the  gnunid  floor.     Metal  lath  and  hard  wall 


plaster  were  used  throughout.  The  stairs  are  of  or- 
namental iron,  with  B.  C.  marble  treads  and  landings. 
The  main  vestibule  is  finished  in  marble,  the  walls 
being  lined  to  a  height  of  nine  feet.  Two  elevators 
are  provided — one  freight  and  one  passenger. 


Daily  Cost-Data  Sheets  on  Concrete  Road 
Construction 

DURING  1914  the  Association  of  American  Port- 
land Cement  Manufacturers  gathered  statis- 
tics covering  the  actual  costs  of  a  number  of 
concrete  roads  and  pavements.  The  costs 
obtained,  according  to  the  Engineering  Record,  were 
for  labor,  teaming,  mechanical  ecjuipment,  preparation 
of  subgrade,  and  the  mixing,  placing,  leveling  and 
curing  the  concrete.  In  order  to  make  olgical  compari- 
sons of  costs  for  dififerent  sections  of  the  country 
all  "cost  factors"  that  do  not  enter  into  the  cost  of 
the  road  "crust,"  such  as  earth  and  rock  excavation, 
overhaul,  stone  sub-base,  etc.,  were  eliminated. 

For  ease  of  tabulation  the  cost  data  were  divided 
into  five  major  items:  Labor,  teaming,  mechanical 
equipment,  actual  cjuantities  used  in  constructing  the 
concrete  pavement,  and  various  miscellaneous  items. 

The  labor,  exclusive  of  that  used  on  mechanical 
equipment  and  teaming,  is  classified  by  location  so  that 
a  comparison  could  be  easily  made  between  separate 
jobs  regarding  the  efficient  handling  of  men.  The  cost 
of  teaming  is  sub-divided  so  that  comparisons  may 
be  very  readily  made  and  under  "Mechanical  Equip- 
ment" the  cost  of  plant,  the  interest  and  depreciation 
and  the  cost  of  labor  and  supplies  have  been  given. 

Economy  dictates  that  the  amounts  of  materials 
used  should  closely  check  with  those  theoretically  re- 
quired. The  tabulation  is  arranged  so  that  the  cost 
of  materials  may  be  quickly  lumped. 

The  miscellaneous  items  are  naturally  of  small  mo- 
ment, but  they  have  been  added  so  that  the  figures 
may  be  conservative. 

Approximately  1,500,000  sq.  yds.  of  pavement  were 
covered  by  this  method  of  estimating  distributed  as 
indicated  in  the  accompanying  table. 

In  general  contract  work  the  methods  of  cost  ac- 
counting are  more  or  less  haphazard  and  it  would 
doubtless  pay  the  road  contractor  to  evolve  a  simple 
cost  data  scheme  along  the  lines  suggested. 


Average  Cost  of  Concrete  Roads  (1814) 


Mcoh 

Total 

Stntc 

Labor 

Teniuing 

E({uip. 

Materiuls 

Misc. 

Number 

Sq.  Yds 

Connecticut . 

...  $0,181 

.•yo .  142 

$0,046 

$0,752 

$0,010 

$1,088 

200,066 

Florida  

0 .  1  OS 

0.02S 

0.003 

0.838 

0.014 

0.991 

13,000 

Indiana   

o.i:u 

0.1. 30 

0.044 

0.777 

0.022 

1  .017 

89,794 

Illinois  

0. 1:50 

0.101 

0.033 

0.528 

0.016 

0.814 

17,970 

Iowa  

o.2i:s 

0.084 

0.028 

0.789 

0.036 

1.116 

90,364 

Kansas   

0 .  :j9() 

0.026 

0.819 

0.007 

1.248 

1,503 

Kentucky   

0.140 

0.214 

0.020 

0.477 

O.OIS 

0.875 

4,144 

0  . 1 1 J 

0.128 

0 . 065 

0.716 

0.057 

1.077 

36,211 

Massachusetts  . .  . 

0.1 !).") 

0. 104 

0 . 030 

0 .  (>09 

0.947 

26,200 

Michigan   

0.222 

0.032 

0.021 

0 . 655 

O.OTiO 

1.028 

92,217 

Mississippi  

0.201 

0.085 

0 . 1 50 

0.642 

0.094 

1.232 

12,031 

Missouri   

0 . 20'.) 

0. 1.3:i 

0.027 

0 . 6.-)6 

0.0")  9 

•  1.045 

22,376 

New  Hampshire 

0.120 

0 . 097 

0 . 032 

0.907 

1.162 

6,066 

New  Jersey  ...  . 

0.170 

0 . 089 

0.010 

0.797 

1.091 

8,355 

New  York  

0.150 

0.085 

0.055 

0 . 666 

0 . 0.^iO 

1  .027 

730,982 

Ohio  

0.181 

0.091 

0.067 

0.642 

0.009 

0.946 

58,968 

Pennsylvania  . .  . 

0.27!) 

(1  .  O'.ll 

O.o:!! 

0.742 

1  .269 

10,072 

0.:{IG 

II.  1 1  ;■ 

0.007 

(t.  t')6a 

0 .  0 1  6 

1  . 123 

6,642 

West  N  irginia  .. 

o.oos 

O.OOO 

0.912 

I  .  070 

10.045 

Wisconsin  

0 .  1  ss 

0.110 

o.o4r> 

0 . 682 

0.023 

1  .033 

61,879 

(irand  Average  . 

.  .  o.ls:{ 

0.105 

0.040 

0.719 

O.Olli 

1  .058 

♦1,498,883 

*Kxclusive  (if 

profits  and 

overiieail  charges. 
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Labor 

On  Sand  at  Pit  or  Waslicr  

On  Sand  at  Work  

On  Stone  at  Cars  or  Quarry  

On  Stone  at  Work  

Wheeling  Sand  at  Job  

Wheeling  Stone  at  Job  

On  Mixer,  Loader  

Engineman  

Fireman  

Chute  or  Bucket  

Sub  Grade  before  Mixer  

Sub  Grade  behind  Mixer  

Leveling  Concrete   

Templet  Men  

Finishing  Pavement  

Forms,  joints  and   Reinforcement  Men. 

Wetting  Pavement   

Covering  New  Pavement  

Superintendent  

Watchmen  

Timekeeper  

Foremen   

Waterboy  

Engineman  at  Sand  Washer  


No. 


vv 

ages 

Total 

per 

'J'otal 

Amount 

.  Hrs. 

Hour 

Cost 

HajifUefl 

3  1/3 

.00 

49  cu.  yd. 

6  2/3 

10 

.00 

99  cu.  yd. 

40 

$0 

175 

7 

.00 

49  cu.  yd. 

«0 

0 

175 

14 

.00 

99  cu.  yd. 

30 

0 

175 

5 

25  ^ 

10 

0 

30 

3 

.00 

10 

0 

20 

2 

00 

10 

0 

175 

1 

.  75 

20 

0 

175 

3 

50 

20 

0 

175 

3 

50 

124cu.  yd. 

20 

0 

175 

3. 

50 

concrete 

20 

0 

175 

3 

50 

5 

0 

175 

0 

875 

20 

0 

175 

3 

50 

10 

0 

750 

7 

50 

5 

0 

175 

0 

875 

10 

0 

300 

3 

00 

10 

0 

400 

4 

00  ' 

10 

0 

150 

1 

.50 

Cost 
per  Yd. 

$0,102 
0.102 


Sq.  Yd. 
Cost  per 
Pavement 

$0.0009 
0.0138 

0 

0097 

0 

0194 

0 

0041 

0 

0072 

0 

0028 

0 

0 

0024 

0 

0 

0048 

0 

0048 

0 

0048 

0 

0048 

0 

0012 

0 

0048 

0 

0103 

0 

0012 

0 

0041 

0 

0055 

0 

0021 

Total  Labor  $0.1147 


Cost  per 

Amount  Cu.  Yd.         Cost  per         Amt.  per  Cost  per 

No.         Cost         Total        Av.  Haul         Haiiled  or  Mile  or  lOfJO        Cu.  Yd.  Sq.  Yd.  Sq.  Yd. 

Teaming  Trips        per  day      Cost         or  Pump  I'umped  Gal.  Mile  at  Job  Pavement  Pavement 

Sand   16       $13.95    1,300  ft.  49   cu.   yd   0.0192 

Stone,  2  trucks    ...        33         28.78    1,300  ft.         99   cu.   yd   0.0397 

Cement,  1  team  ...        21         18.27    1,500  ft.        957  sacks    0.0252 

Water   6.00      0.0083 


Total  teaming   $0.0924 


Cost  of 

Mechanical  Equipment  Plant 

Steam  Roller   $2,000 

Wheel  Scraper  

Scarifier  

Pumps   600 

Mixer   1,850 

Forms  

Barrows,  Boxes,  etc  

Tractor  

2  Motor  Trucks  .. .     7,100 

Sand  or  Gravel  Washing  Plant  

Stone  Crushing  Plant  

1  Hoist   7,000 


Int  and 
Deprec. 
of  Plant 
O.OOIM  X  Cost 
$3.08 


0 . 93 


11.13 


10.78 


Cost  of 
Labor 

$3.00 


00 
00 


00 


00 


Cost  of 
Supplies 
$3.00 


00 


00 


00 


Cost  of 
Sq.  Yd. 
Pavement 
$0.0125 


0.0097 


0.0319 


0.0356 


Total  mechanical  equipment  $0,089" 


Quantities  and  cost  of  materials  theoretically  required  and  actually  used  uu  I  410  lin  ft.  \  of  above  road.  Barrel 
of  cement  equals  3.8  cu.  ft.  L  725  sq.  yd.  / 

Theoretical : 

Total  Cost  per 

Average  Cost  at  Job        .Sq.  Yd.  of 

Per  Unit  Cost  Haul  Excl.  of  Haul  Pavement 

Cement   237    bbls.  $1.15  F.O.B.  Cars       at  job 

Sand   49    cu.  yd.  1.63  F.O.B.  Cars       at  job 

0.77  cu.  yd.  Pit 

Stone  or  gravel   99    cu.  yd.  1.85  F.O.B.  Cars       at  job 

Actual:  0.70  cu.  yd.  Pit 

Cement    239.2  bbls.  1500  $275.08  $0,379 

Sand   50    cu.  yd.  1300  81.50  0.112 

Stone  or  gravel  .  .■   101    cu.  yd.  1300  186.85  0.258 

Steel  or  wooden  joints   224    lin.  ft.  10.08  0.014 

Total  materials  $0,763 

Grand  total  $1.0598 

Notes: 

The  above  report  is  taken  as  an  average  for  the  last  seven  working  days:  410  linear  feet  per  day.  or  725  square 
yards  of  pavement. 

y\mount  of  water  used  canncU  be  determined. 

Hauling  of  materials  by  two  motor  trucks  and  one  wagon. 

Cost  of  hoist  is  estimated. 
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Standard  Form  for  Tabulation  of  Cost  Data 

State  of  Contract  No  to  Co. 

Work  Began  or  Completed  Began  or  Finished  Concrete  Working  Days 

Cross  Section  4-)4  in.-OJ^  in.-4.}4  in. -10  ft.  wide.  Contractor  

I'".<iuipnient  10  Ton  Roller  (  )   Traction  Engines  Wheel  Scrapers 

 Scarifier  1-3  H.  i'.  I'unip  Sand  Washing  Plant  Capacity  

1  Hoist  ~  Stone  Trucks 

Daily  Report  — Sei)l.7.  mil.  Road  Ass't 


The  Sooke  Lake  Water  Supply  for  the  City 

of  Victoria,  B.  C. 

Details  of  Dams  at  Sooke  Lake  and  Humpback  Reser- 
voir— An   18-Mile   Pipeline  Brings  Water  to  the  City 

By  C.  H.  Rusts 


Till',  first  water-works  .sy.stem  for  Victoria  was 
installed  in  1868  by  a  private  company,  who 
l)umped  water  from  wells,  which  was  deliver- 
ed through  wooden  pipes,  at  a  charge  of  three- 
([uarters  of  a  cent  a  gallon. 

In  1872  the  growth  of  the  town  necessitated  a  more 
adequate  supply,  and  the  city  investigated  the  possi- 
bility of  obtaining  a  supply  from  Elk  Lake,  which  is 
situated  in  a  north-easterly  direction  about  five  miles 
from  the  city.  The  official  report  made  estimated  that 
a  supply  of  tw^o  and  a  half  million  gallons  daily  could 
be  procured,  and  work  towards  obtaining  water  from 
this  source  was  proceeded  with.  Until  recently  the 
water  was  procured  from  this  lake  by  two  pipe  lines — 
one  a  gravity  supply  to  the  lower  part  of  the  city,  the 
other  carrying  the  water  to  the  North  Dairy  Pump- 
ing Station,  w-here  it  was  pumped  to  Smith's  Hill  Re- 
servoir. Three  slow  sand  filter  beds  were  established 
at  Elk  Lake.  In  recent  years  these  have  been  worked 
beyond  their  capacity. 

Owing  to  the  rapid  growth  of  the  city,  the  level  of 
the  lake  was  lowered  considerably,  and  the  quality 
of  the  water  impaired.  In  1913  arrangements  were 
made  with  the  Esquimalt  Water  Works  Company  to 
procure  a  supply  from  them  pending  the  completion 
of  the  Sooke  Lake  scheme,  the  city  agreeing  to  pay  that 
company  six  cents  for  every  thousand  gallons.  The 
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Dam  at  Humpback  Ktservuir. 

cost  of  procuring  water  from  I'-lk  Lake  was  two  cents 
for  every  thousand  gallons. 

In  July,  I'Ml.  owing  to  tlie  inadequate  capacity  of 
Elk  Lake,  the  city  decided  to  look  for  another  source 

Knk'inicr  :ui(l  Water  foinmis.sioncr,  Victoria,  B.C. 


of  supply,  and  various  projects  were  considered.  It 
was  finally  decided  to  utilize  Sooke  Lake,  which  lies 
about  eighteen  miles  north-west  of  Victoria.  The  lake 
was  subjected  to  a  very  careful  investigation,  includ- 
ing the  study  of  rainfall,  runof¥,  contour  surveys,  etc., 


Trestle  carrying  concrete  flowline. 

and  before  the  end  of  1911  tenders  were  called  for. 
The  work  of  finding  a  proper  grade  for  the  flow  line 
was  one  of  great  difficulty,  owing  to  the  dense  forest 
and  rocky  bluflis. 

Sooke  Lake  is  about  four  miles  in  length  and  half 
a  mile  across  at  its  widest  part.  The  area  of  the  lake 
at  low  water,  which  is  555  ft.  above  sea  level,  is  978 
acres.  It  was  decided  to  construct  a  dam  at  the  foot 
of  the  lake  and  raise  the  level  of  the  water  12  ft.  This 
gives  a  total  area  of  1,180  acres,  the  total  watershed 
area  being-  31.33  square  miles. 

In  the  scheme  for  the  ultimate  development  it  is 
also  proposed  to  utilize  the  Leech  River  watershed  b}' 
building  a  dam  in  the  stream  and  constructing  a  five- 
mile  conduit  to  convey  the  water  to  Sooke  Lake. 
When  this  is  done  a  dam  rising  to  a  height  of  45  ft. 
above  the  present  low-water  level  of  the  lake  is  |)ro- 
jected,  and  it  is  estimated  that  a  daily  ll^w  ^^i  100 
second  feet  will  be  available,  whilst  tlu'  reservoir 
storage  above  low-water  le\cl  will  be  17,358,000.000 
Imperial  gallons.  The  initial  project  now  tuidcr  way 
by  the  use  of  a  concrete  dam  at  the  outlet  of  the  lake 
gives  a  reservoir  capacitv  above  low-water  of  5,555,- 
000,000  Imperial  gallons.' 

The  contract  provided  that  tiie  margin  of  Sooke 
Lake  should  be  cleared  In  15  ft.  abox  e  low-water. 
This  alTected  300  acres  of  thick  forest,  which  had  to  be 
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cut  down  and  burned.  About  two  miles  of  waggon 
road  along  the  east  side  of  the  lake  had  to  be  con- 
structed, as  the  raising  of  the  lake  covered  the  exist- 
ing road. 

At  the  dam  the  intake  channel  is  excavated  4  ft. 
below  low-water,  where  an  intake  tower  is  constructed, 
controlled  by  seven  sluice-gates.  The  gate  openings 
are  protected  by  screen  cages.    From  the  intake  tower 


Concrete  pipeline  near  Humpback. 


two  lines  of  40-inch  riveted  steel  pipe  are  laid  to  con- 
vey the  water  to  the  screen  house.  Only  one  of  these 
is  in  service  at  present.  In  the  screen  house  is  instal- 
led a  set  of  twelve  screens  with  a  mesh  of  forty  open- 
ings to  the  inch.  Below  these  are  the  measuring  weir 
and  cascade  steps.  The  screen  house  is  of  concrete, 
with  a  concrete  roof,  and  a  sink  is  provided  for  wash- 
ing the  screens. 

The  dam  is  a  composite  structure,  the  west  end  be- 
ing an  earth  embankment  with  a  concrete  core  wall 
bonded  into  the  natural  rock.  From  the  screen  house 
to  the  east  abutment  an  ogee  weir  section  200  ft.  long 
is  built,  which  is  generally  about  15  ft.  above  the  foun- 
dation of  natural  rock. 

Three  alternative  plans  were  considered  in  connec- 
tion with  the  How  line,  and  the  bids  resulted  in  a  de- 
cision to  lay  a  reinforced  concrete  pipe  line,  the  grade 
being  one  in  one  thousand. 

The  plans  called  for  a  pipe  40  inches  in  diameter 
with  3-inch  thickness  of  walls,  but  it  was  finally  de- 
cided by  arrangement  with  the  contractors,  without 
any  additional  cost,  to  lay  one  of  42  inches.  The  con- 
crete pipes  are  made  in  4-ft.  lengths.  Fifty-four  per 
cent,  of  this  line  is  on  curves.  This  will  give  a  daily 
flow  of  approximately  twenty  million  Imperial  gallons. 

A  right-of-way  100  ft.  wide  was  secured  for  the  pipe 
lines,  all  trees  were  cut  down,  and  also  any  tall  trees 
outside  the  strip  which  in  falling  might  damage  the 
pipe.  The  pipe  is  not  covered  except  in  a  deep  cut  at 
Humpback,  where  slides  might  occur. 

At  each  2,000-ft.  point  on  the  conduit  line  there  is 
an  open  standpipe,  and  all  inverted  siphons,  of  which 
there  are  six,  have  waste  outlets  at  the  bottom  con- 
trolled by  six-inch  gate  valves.  The  pipe  for  siphons 
was  made  of  4-inch  walls,  with  heavy  steel  reinforce- 
ment, varying  in  (|uantity  according  to  the  head.  The 


deepest  siphon  is  600  ft.  in  length,  and  has  a  maximum 
head  of  90  ft. 

One  of  the  difficulties  in  connection  with  this  pro- 
ject was  the  securing  of  a  reserve  reservoir  at  the  pro- 
l)er  elevation  and  in  fairly  close  proximity  to  the  city. 
A  suitable  site  was  finally  located  at  Goldstrejim  at 
the  Humpback  Road,  about  10^  miles  from  Fountain 
Square  in  Victoria.  This  reservoir  has  a  storage  ca- 
])acity  of  136  million  gallons,  and  covers  an  area  of 
33^  acres,  from  which  it  was  necessary  first  to  clear 
a  very  thick  forest.  The  earth  on  a  portion  of  the 
reservoir  site  is  of  black  soil  of  a  peaty  nature,  and 
this  was  covered  with  a  6-inch  layer  of  clean  sand  and 
gravel. 

The  dam  is  about  560  ft.  in  length  and  60  ft.  in 
height,  and  contains  about  9,000  cubic  yards  of  ma- 
sonry. 

The  gate  house,  with  control  valves  and  screens,  is 
provided  at  the  dam,  and  two  cast-iron  outlet  pipes 
34  inches  in  diameter  are  installed  for  the  delivery  to 
the  pressure  main.  The  water  flows  into  the  reser- 
voir from  the  fiow  line  over  a  series  of  steps,  and  there 
is  also,  constructed  a  by-pass  24  inches  in  diameter 
whereby  the  water  can  be  taken  direct  from  the  flow- 
line  to  the  pressure  main  without  entering  the  reser- 
voir. In  addition  to  the  by-pass,  there  is  a  J)il)e  with 
a  submerged  outlet  controlled  by  a  butterfly  valve. 

From  Humpback  reservoir  the  water  is  delivered 
to  the  city  through  a  36-inch  riveted  steel  pipe.  It 
was  not  considered  advisable  to  deliver  the  pipe  di- 
rect to  the  city  service  system,  as  the  pressure  would 
be  too  great;  so  the  water  is  allowed  to  overflow  into 
Smith's  Hill  reservoir,  which  acts  as  a  standpipe.  This 
reservoir  is  situated  at  an  elevation  of  167  ft.  below  the 
water  level  of  Humpback  reservoir,  or  213  ft.  above 
sea  level. 

The  pressure  pipeline  consists  of  two  thicknesses 
of  plate,  20,500  ft.  of  pipe  using  plates  5-16-in.  in  thick- 
ness, and  36,500  ft.  of  pipe  using  ^-in.  plate.   The  pipe 


Pressure  pipe  at  Station  53. 

was  made  in  sections  22  ft.  long,  and  each  pipe  was 
dipped  in  an  approved  coating  mixture.  There  are 
four  concrete  gate  houses  along  the  line.  Inlet  and 
outlet  valves  are  also  attached  at  frequent  intervals. 
A  W-ntiiri  meter  with  a  recording  apparatus  is  instal- 
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led  in  tlic  concrete  house  below  the  Humpback  dam, 
by  which  an  accurate  record  is  kept  of  the  water  pass- 
ino-  throui^h  the  pressure  main. 

The  contract  for  this  work  was  awarded  originally 
to  the  Westholme  Lumber  Company.  In  April,  1913, 
after  completing"  about  38  per  cent,  of  the  work,  the 
Westholme  l^umber  Company  abandoned  the  contract, 
and  the  work,  with  the  exception  of  contracts  being  let 
for  the  construction  of  the  concrete  flow  line  and  the 
pressure  pipe  lines,  was  carried  out  by  a  force  account. 
This  in\cil\ed  the  construction  of  27  miles  of  railway 
track  on  the  concrete  flow  line  with  a  gauge  of  2  ft., 
the  erection  of  a  number  of  wooden  trestles  over  the 
different  canyons,  and  also  reinforced  concrete  trestles 
and  a  steel  bridge  crossing  Sooke  River  for  carrying 
the  pipe,  and  the  construction  of  the  dam  at  Sooke 
Lake  and  Humpback,  also  the  completion  of  the  clear- 
ing at  Sooke  Lake  which  had  not  been  finished  at  the 
time  the  contractors  abandoned  the  work. 

.'V  number  of  camps  were  erected  at  different  points, 
and  a  large  force  of  men  were  employed.  The  wages 
paid  were  $2.75  for  eight  hours.  The  men  were  charg- 
ed one  dollar  a  day  for  their  board,  and  medical  ser- 
vice was  furnished  by  the  city  Medical  Health  Officer 
free  of  charge. 

During  the  construction  of  this  work,  some  parts 
of  which  were  of  a  very  hazardous  nature,  no  fatal 
accidents  occurred. 

The  contracts  for  the  flow  line  and  pressure  pipe 
lines  were  awarded  to  the  Pacific  Lock  Joint  Pipe 
Company  and  the  Burrard  Engineering  Company,  re- 
spectively, and  both  these  Arms  completed  their  work 
in  a  most  satisfactory  manner. 

The  following  are  a  few  data  in  connection  with 
this  work : — 

Area  of  Sooke  Lake  at  6G5  ft.  elcv.  city  datum  .       978  acres 

After  12-ft.  rise,  area   1,180  acres 

Land  clearing  around  the  lake    300  acres 

Length  of  concrete  flowline  43  inches  in  diameter  144,040  ft. 

The  first  pipe  was  made  20th  April;  laying  commenced 
16th  May,  1914;  and  the  flowline  was  finished  on  8th  May, 
1915. 

Length  of  pressure  pipeline,  36  inches  in  diameter,  56,- 
677  ft.;  manufacture  of  pipe  was  started  in  July,  1914;  and 
laying  was  finished  January,  1915. 

Total  quantities  of  earth  excavated   180,342    cu.  yds. 

Total  quantities  of  rock  excavated   150,517  cu.  yds. 

Total  cost  of  work  to  date  (exclusive  of  land)  ..  .  $1,720,000 
Cost  of  land  on  the  shores  of  Sooke   Lake,  the 
right-of-way  for  the  concrete  flowline  and  pres- 


sure pipelines,  and  land  required  for  the  con- 
struction of  the  Humpback  Reservoir   $370,000 

.Approximate  cost  of  land  for    the    Sooke  Lake 

*s-atershcd   .$200,000 


The  population  of  the  city  is  .50,000,  and  the  daily  con- 
sumption of  water  in  winter  averages  60  gallons  per  capita 
head;  in  summer,  80  gallons. 

Mr.  Wynn  Meredith,  representing  Sanderson 
Porter,  was  Consulting  and  Designing  Engineer. 
Their  Resident  Lnginecr  for  the  greater  portion  of  the 
time  was  Mr.  i5.)yd  l"-hle.  Mr.  J.  L.  Raymur  was 
Water  Commissioner  until  .Xovembcr,  1912,  when  Mr. 
C.  II.  Kust  was  api)ointed. 


lu-onomy  in  reinforced-concrete  structures  as  com- 
pared with  steel  construction  is  computed  at  from  10 
to  20  per  cent,  for  building  columns  and  floors  by  T.  A. 
Watson  in  a  paper  presented  before  the  Concrete  In- 
stitute, London.  He  asserts  further  that  reinforced 
concrete  is  nearly  always  the  most  suitable  material 


for  bridges  up  to  at  least  300  ft.  in  span.  There  are 
exceptions,  but  the  mere  c^uestion  of  cost  of  mainten- 
ance of  a  steel  bridge  is  enough  to  condemn  it ;  and 
this,  coupled  with  the  fact  that  the  life  of  many 
wrought-iron  bridges  has  been  only  about  65  years 
and  that  steel  cannot  be  expected  to  last  any  longer, 
is  a  strong  argument  in  favor  of  reinforced  concrete. 
Apart,  however,  from  the  question  of  maintenance, 
the  saving  effected  in  cost  of  reinforced  concrete  over 
steel  bridges  is  sufficient  to  justify  its  adoption,  as 
much  as  40  per  cent,  having  been  obtained  in  a  bridge 
of  42-ft.  span,  26  ft.  wide  between  parapets. 

A  Simple  Method  of  Applying  Liquid 
Chlorine  Under  Pressure 

THERE  are  a  number  of  water  plants  in  the 
United  States  using  pressure  filters  in  which 
it  would  be  desirable  to  use  chlorine  or  hypo- 
chlorite of  calcium  as  an  aid  to  rendering  the 
filtered  water  safe. 

As  there  has  been  no  very  satisfactory  inethod 
heretofore  for  thus  treating  the  filtered  water  under 
pressure  with  liquid  chlorine,  engineers  have  resorted 
to  the  plan  of  applying  the  chlorine  solution  to  the  raw 
water,  and,  by  using  a  considerable  amount  more  than 
would  be  necessary  otherwise,  the  bacterial  purifica- 
tion of  the  filtered  water  can  be  maintained  at  the  de- 
sired degree.  However,  this  phase  of  water  purifica- 
tion has  been  the  principal  reason  why  many  engi- 
neers prefer  open  gravity  filters  to  pressure  filters,  be- 
cause with  the  former  the  chlorine  solution  can  be 
discharged  directly  into  the  filtered  effluent  where 
it  does  the  most  effective  work. 

The  following  plan  would  seem  to  be  satisfactory 
for  accomplishing  this  result  with  pressure  filters. 

Assuming  that  we  are  using  liquid  chlorine  instead 
of  hypo-chlorite  of  calcium,  the  needle  valve  connect- 
ing the  top  of  the  liquid  chlorine  tank  would  be  opened 
sufficiently  to  discharge  the  desired  amount  of  chlorine 
gas  to  a  unit  of  time.  This  chlorine  gas  would  be 
conducted  up  through  five  or  six  feet  of,  say,  8-in.  ver- 
tical pipe  (concrete  or  terra-cotta),  filled  with  broken 
pumice  stone.  At  the  top  of  the  tank  is  sprayed  the 
])urified  water,  which,  passing  down  through  the 
broken  stone,  takes  the  chlorine  gas  into  solution  and 
discharges  into  a  small  tank  of,  say,  twenty  gallons 
capacity.  This  tank  is  maintained  at  a  constant  level 
by  means  of  a  float  valve  which  controls  the  sprayed 
supply  of  purified  water.  The  solution  from  the  small 
tank  is  then  pumped  into  the  discharge  main  beyond 
the  pressure  filters  by  means  of  a  reciprocating  pump 
operated  by  either  a  water  motor,  electric  motor,  or 
a  link  connection  with  the  main  pumping  engine, 
where  this  handles  the  entire  supply,  and  thus  the 
solution  will  be  proportional  to  the  rate  of  pumpage. 

In  most  cases  for  small  plants,  where  the  amount 
of  chlorine  is,  say,  from  one  to  four  pounds  to  every 
million  gallons,  it  is  not  important  that  the  supply  of 
chlorine  be  in  direct  ratio  to  the  pumpage.  It  is  only 
necessar}-  thai  llicic  lie  sufficient  chlorine  to  sterilize 
pro])crly  the  sui)ply,  and  therefore  the  needle  valve  is 
set  so  that  a  given  amount  of  chlorine  can  be  dis- 
charged in  the  unit  of  time,  say  one  day,  and  this  can 
be  readily  effected  by  a  few  trials.  The  strength  of 
the  solution  recommended  should  be  so  weak — say,  1 
l^art  in  10,000  or  more — that  the  chlorine  is  all  taken 
into  solution,  and  hence  will  not  materially  injure  the 
parts  of  the  small  ])ump. 

•Ucscribcd  by  J.  W.  Lccioux.  Chief  Kni^inecr,  Ainericnn  Pipe  and  Con 
Hlruction  Company,  Philadolpliia,  Pn.,  in  Engineering  nnd  Contracting. 
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Steam-Turbine-Driven  Centrifugal  Pumps  in 
the  Toronto  Water- Works 


Tl  I  I*-  two  |)mii])ing  stations  of  tlu-  'i'oroiitn  \\  ater- 
works  epitomize,  it  might  Ijc  said,  the  whole 
development  of  water-works  pumi)ing  machin- 
ery in  America,  although  at  the  ])resent  time 
some  of  the  oldest  units  are  being  discarded  in  favor 
of  more  modern  and  economical  apparatus.  The  John 
Street  Pumping  Station,  which  is  the  main  station, 
supplies  all  sections  south  of  College  and  (ierrard 
Streets,  and  delivers  water  to  two  large  mains,  one 
going  to  the  reservoir  in  the  northern  part  of  the  city 
at  a  pressure  of  20  1I)S.,  and  the  otlicr  to  the  centrifugal 
])umps  in  the  High  I^evel    Pumicing   Station,  about 


DeLaval  centrifugal  pumps  in  the  John  Street  Station  of  the  Toronto  Water- 
works System ;  capacity,  15,000,000  gals,  a  day. 


three  miles  north.  It  contains  two  10,000,000-gallon 
liorizontal  compound  W'orthington  duplex  pumps, 
which,  though  installed  about  tvventy-hve  years  ago, 
are  still  used  at  certain  ])eriods.  There  are  also  two 
15,000,000-gallon  vertical  triple-expansion  high  duty 
reciprocating  pumping  engines  built  after  Allis-Chal- 
mers  designs  by  the  John  Inglis  Company,  of  Toronto, 
installed  eight  and  six  years  ago  respectively,  and  four 
13,500,000-gallon  single-stage  centrifugal  ]:)umps,  oper- 
ating against  a  head  of  110  lbs.  and  driven  at  750  r.p.m. 
by  Canadian  Westinghouse  1,500  h.p.  motors.  The 
latter  pumps  were  installed  about  two  years  ago,  and 
are  operated  with  Niagara  Falls  power.  There  are 
also  two  5,000,000-gallon  centrifugal  pumps  directly 
connected  to  steam  turbines,  and  tw(^  other  pumps  of 
the  same  capacity  and  make,  directly  connected  to 
Westinghouse  motors,  all  intended  for  high  pressure 
tire  service. 

With  a  view  to  increasing  the  capacity  and  econ- 
omy of  this  station,  specifications  were  issued  in  Octo- 
ber, 1912,  for  machines  of  three  different  types:  (a)  a 
self-contained  vertical  triple-expansion  fly-wheel  plun- 
ger pumping  engine  with  jacketed  steam  cylinders; 
(b)  a  centrifugal  pump  driven  by  a  triple-expansion 
condensing  engine,  running  at  a  speed  of  not  over  350 
r.p.m.;  and  (c)  a  centrifugal  pump  driven  by  steam 
turbine,  the  pump  speed  not  to  exceed  750  revolutions; 
the  capacity  in  each  case  to  be  not  less  than  15,000,000 
Imperial  gallons  of  water  for  24  hours  against  a  pres- 
sure difference  of  105  lbs.  to  a  square  inch  between  the 
suction  and  discharge  mains.  It  was  provided  in  the 
specification  that  a  duty  in  excess  of  100,000,000  foot 
lbs.  to  a  thousand  lbs.  of  saturated  steam  should  be 
guaranteed,  with  a  bonus  of  $1,500  for  each  million 
foot  lbs.  in  excess  of  the  guarantee,  the  total  bonus  not 


to  exceed  $10,000,  and  a  penalty  of  $2,000  to  be  im- 
p(jscd  for  each  million  foot  lbs.  less  than  the  guarantee, 
a  deficiency  of  more  than  5,000,000  foot  lbs.  lielow  the 
guaranteed  duty  to  render  the  pumj)  subject  to  rejec- 
tion. It  was  provided  further  that  the  steam  pressure 
should  be  150  lbs.  gauge  at  the  boiler,  and  that  the 
steam  should  not  contain  more  than  Ij^  per  cent,  of 
entrained  water;  also  that  the  steam  consumed  by  the 
auxiliary  pumps,  jackets,  reheaters,  air  pumps,  air 
compressors,  boiler  feed  i)umps,  all  of  which  were  to 
be  supplied  by  the  contractor,  was  to  be  included  in 
figuring  the  duty. 

The  decision  as  to  the  type  and  make  of  pump  was 
made  on  the  basis  of  net  economy,  or  lowest  cost  to  the 
gallon  of  water  handled — that  is,  interest  and  deprecia- 
tion charges  on  the  cost  of  machinery,  foundations  and 
buildings  and  expenses  for  labor  and  supplies  were 
laken  into  consideration  as  well  as  steam  consumptifMi. 
I!y  requiring  the  contractor  to  suj)ply  the  condensing 
ecjuipment,  and  by  charging  him  with  the  head  con- 
sumed in  friction  in  the  condenser  and  w^ith  the  steam 
reepiired  for  operating  the  condenser  pumps,  full  op- 
|)ortunity  was  given  to  the  turbine  manufacturer  to 
take  advantage  of  the  better  use  which  the  steam  tur- 
bine can  make  of  high  vacuums  as  compared  with  the 
reciprocating  engine. 

The  contract  was  awarded  to  the  Turbine  Equip- 
ment Company,  Limited,  of  Toronto,  representing  the 
DeLaval  Steam  Turbine  Comi)any,  of  Trenton,  New- 
Jersey,  for  a  1,400  h.p.  steam  turbine  designed  for  a 
speed  of  3,600  r.p.m.,  driving,  by  moans  of  double  heii- 


One  of  the  two  24.000,000-gal.  DeLaval  geared  turbine-driven  centrifugal 
pumping  units  in  the  John  Street  Station. 


cal  speed-reducing  gears,  two  24-in.  centrifugal  pumps 
to  operate  at  600  r.p.m.  The  turbine  is  of  the  impulse 
])ressure-stage  type,  and  contains  14  stages.  The  gear 
is  of  the  three-pinion  bearing  type,  and  is  connected  to 
the  turbine  and  to  the  pump  shaft  by  flexible  coup- 
lings. Both  turbine  and  gear  are  lubricated  by  a  grav- 
ity .system,  an  oil  pump  attached  to  the  governor  shaft 
forcing  the  oil  through  a  cooler  to  an  overhead  tank, 
from  which  it  runs  to  the  bearings.  The  larger  gear 
bearings  and  the  pump  bearings  are  ring  oiled. 

The  two  pumps  are  of  the  single-stage  double-suc- 
tion type,  and  are  operated  in  series — that  is,  the  dis- 
charge from  the  first  pump  is  carried  to  the  suction  of 
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the  second  ])uinp.  The  pumps  are  primed  by  a  single 
steam  ejector  connected  to  the  top  of  each  pump  cas- 
ing. 

The  condenser,  built  by  the  C.  H.  Wheeler  Manu- 
facturing Company,  is  of  the  water-works  type,  in 
which  the  steam  is  inside  the  tubes  and  the  water  out- 
side, and  contains  1,500  sq.  ft.,  made  up  of  one-inch 
brass  tubes  each  7  ft.  2  ins.  long.  All  of  the  water 
handled  by  the  main  pump  passes  through  the  con- 
denser. The  air  pump  is  of  the  wet  vacuum  type,  the 
steam  end  being  of  the  ordinary  slide-valve  type,  con- 
trolled by  throttling  governor.  The  steam  for  driving 
the  air  pump  is  taken  from  the  main  supply  pipe  be- 
tween the  separator  and  the  steam  turbine.  As  no  oil 
is  allowed  to  reach  the  inside  of  the  turbine,  the  con- 
densed steam  is  passed  into  the  hot  well  and  delivered 
to  the  boilers  by  a  triple.x,  single-acting  boiler  feed 
pump  driven  by  chains  from  the  main  pumping  unit. 

The  acceptance  test  on  this  pump  was  run  on  No- 
\  cin!)cr  30  and  December  1,  1914,  under  the  supervis- 


Rear  view  of  15,000,000-gal.  turbine-driven  pump. 

ion  of  Prof.  Robert  W.  .Vngus,  of  the  University  of 
Toronto,  assisted  by  senior  students  from  that  institu- 
ti(jn.  The  contractor  was  represented  by  Mr.  C.  R. 
Waller,  Chief  Engineer  of  the  DeLaval  Steam  Turbine 
Company,  and  the  purchaser  by  Mr.  McRae,  Chief  En- 
gineer of  the  pumping  station.  Throughout  the  test, 
which  was  of  twenty-four  hours'  duration,  suction  and 
discharge  pressures,  Venturi  meter  and  condensate 
weight  readings  were  taken  every  seven  and  a  half 
minutes,  while  the  steam  main  and  nozzle  pressures, 
vacuum,  speed,  and  calorimeter  readings  were  taken 
every  fifteen  minutes.  All  gauges  were  calibrated 
both  before  and  after  the  trial  and  the  scales  examined 
and  certified  by  a  Government  inspector.  The  baro- 
metric i)ressure  during  the  test  was  obtained  from  the 
records  of  the  Meteorological  Office.  The  principal 
final  results  were  as  follows: 

-Steam  pressure  in  main,  148  lbs.  per  sq.  in. 

Steam  i)ressure  at  turbine  nozzles,  137.4  lbs.  per  sq. 

in. 

Absolute  condenser  ])ressure,  1.06  in.  of  mercury. 
Pressure  difference  on  pump,  114.1  lbs.  per  sq.  in. 
Moisture  in  steam,  1.05  per  cent. 
W  ater  delivered.  Imperial  gallons  per  24  hours,  18,- 
373  .fXX). 

Water  horse-power,  1,016.4. 

Duty  developed  per  1,000  Uxs.  of  steam  used,  130,- 
499.000. 

Dntv  guaranteed,  118,500.000. 


Steam  per  water  horse-power  per  hour-lbs.,  15.18. 

Since  placing  the  first  contract,  two  more  units, 
each  capable  of  delivering  24,000,000  Imperial  gallons 
a  day  against  260  ft.  head,  have  been  ordered  for  the 
same  station,  from  the  Turbine  Equipment  Company, 
Limited ;  and  two  DeLaval  pumps,  one  of  20,000,000 
gallons  capacity  against  106  ft.  head  and  one  of  7,500,- 
000  gallons  capacity  against  266  ft.  head,  have  been 
ordered  for  the  High  Level  Pumping  Station. 

The  High  Level  Pumping  Station  is  situated  in  the 
northern  part  of  the  city,  about  three  miles  in  a 
straight  line  from  the  main  pumping  station,  and  sup- 
plies the  district  north  of  College  Street  to  the  Cana- 
dian Pacific  Railroad  tracks,  and  north  of  Gerrard 
Street  in  the  east  of  the  city.  This  pumping  station, 
like  the  main  station,  exhibits  more  or  less  the  history 
of  pumping  engines,  as  it  contains  a  Holly  vertical 
triple-expansion  pumping  engine,  having  a  capacity  of 
6,000,000  gallons,  and  a  similar  pump  built  by  the  John 
Inglis  Company,  of  Toronto.  There  are  also  two 
Blake-Knowles  horizontal  cross-compound  pumps 
having  a  capacity  of  about  4,000,000  gallons.  All  of 
these  pumps  were  installed  about  eight  or  ten  years 
ago,  and  two  years'  ago  eight  electrically-driven  centri- 
fugal pumps  were  installed.  An  extension  is  being 
made  to  this  station  for  housing  the  two  turbine-driven 
centrifugal  pumps,  and  also  two  centrifugal  pumps 
directly  connected  to  Bellis-Morcom  steam  engines. 

The  DeLaval  turbine-driven  centrifugal  pumps  in- 
stalled or  under  contract  for  the  city  of  Toronto  alone 
aggregate  90,500,000  gallons  a  day  capacity,  and  4,390 
water  horse-power.  Although  the  first  large  DeLaval 
steam-turbine-driven  centrifugal  pump  for  municipal 
water-works  service  was  installed  by  the  DeLaval 
Steam  Turbine  Company  only  three  years  ago  in  the 
Ross  Pumping  Station,  Pittsburgh,  the  total  capacity 
of  municipal  water-works  pumps  built  or  contracted 
for  by  this  concern  now  exceeds  600,000,000  gallons  a 
day. 


A  "breathing  pipe"  was  described  at  the  recent 
American  Waterworks  Association  Convention  by  W. 
E.  Wilcox,  of  Ensley,  Ala.  Fluctuations  in  pumping 
pressure  caused  a  reeular  heaving  of  a  50-in.  steel  pipe 
line,  amounting  to  5-32  in.,  although  the  movement  to 
those  who  watched  the  "respiration"  of  the  pipe  ap- 
peared much  greater.  The  alternate  flattening  and  ex- 
pansion of  the  line  caused  a  crack  in  the  ground  above 
for  a  length  of  two  miles.  An  air  chamber  to  take  up 
the  sur<2c  was  installed,  and  this  remedied  the  trouble. 


Erratum. — In  our  issue  of  May  26  we  published,  on  page 
567,  an  article  descriptive  of  the  new  Immigration  Building 
at  Vancouver,  B.  C.  We  are  indebted  to  Mr.  Cole,  engineer 
for  Snider  Brothers  &  Brethour,  Limited,  contractors,  for  the 
preparation  of  this  article,  and  we  regret  the  inadvertent 
omission  of  his  name. 
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Study  of  a  Water  Supply  by  Pumping  for 
Concrete  Road  Construction 

FRI^(JUI^^''IT^^'  road  builders  are  confronted 
with  the  difificulty  of  obtaining  a  suitable 
water  supply  in  connection  with  concrete  con- 
struction. In  highway  work  the  contractor 
cannot  always  arrange  for  an  unfailing  snp])ly  of 
water  such  as  his  brother  contractor  in  the  city  may 
ol)taiu,  simply  by  entering  into  a  contract  with  the 
municipality  to  pay  a  stated  sum  of  money  for  sucii 
quantities  of  water  as  lie  may  need,  at  the  same  time 
feeling  sure  that  the  supply  required  will  always  be 
available  when  needed,  says  a  writer  in  Engineering 
and  Contracting.  In  country  highway  work  the  con- 
tractor must,  in  nearly  all  cases,  depend  upon  streams, 
ponds,  lakes  or  wells  for  a  water  supply,  and  not  in- 
fre(|ucntly  must  pump  water  several  miles  to  the  point 
where  concrete  is  being  mixed  and  placed.  This  has 
been  the  experience  in  concrete  pavement  construction 
on  that  portion  of  the  old  National  Pike  between 
Zanesville  and  Hebron,  Ohio.  Toward  the  end  of  the 
summer  many  of  the  streams  from  which  water  had 
been  obtained  ran  very  low  or  neai'ly  dry,  and  water 
had  to  be  pumped  a  distance  of  2^^  miles,  in  some 
cases  over  grades  as  great  as  10  per  cent,  for  a  distance 
of  1,000  ft.  Such  problems  as  this  require  that  careful 
layout  of  pipe  lines  and  pumping  plant  facilities  be 
planned  and  installed  so  that  the  cost  of  obtaining 
water  may  be  kept  at  a  minimum. 

For  the  purpose  of  illustrating  i)()ssii)le  contingen- 
cies to  be  provided  for  in  wovk  of  this  kind,  the  accf)m- 
])anying  sketch  of  pipe  line  requirements  fdi-  water 
supply  between  the  towns  X  and  Y,  shown  by  I'ig.  1, 
has  been  prepared.  Eight  and  one-half  miles  of  16-ft. 
concrete  pavement,  containing  approximately  80,000 
sq.  yds.,  and  lying  between  the  towns  mentioned,  is 
prestmied  to  be  the  piece  of  work  that  must  be  ser\  cd 
i)y  the  pipe  and  pinnping  system  to  be  used.  Common 
labor  is  estimated  at  22^/^  cts.  an  hour;  pipefitter,  30 
cts.  an  hour;  pum]nng  engineer.  $3  a  day.  In  the  prt)- 
gress  of  construction  all  pipe  will  be  hauled  a  distance 
of  8^  miles,  as  it  will  be  taken  off  the  cars  at  town  X, 
and  after  completion  of  the  work  shipped  from  town 
Y. 

Table  1.— Showing  Total  Head  Against  Which  Water  Must 

be  Pumped 

Length  of      Friction      Static  Total 
Line  pipe,  ft.        head,  ft.    head.  ft.      head.  ft. 

A    12,560  189  100  289 

B   12,560  189  150  3.39 

C   9,920  149  50  199 

D   13,840  208  120  328 

Presuming  that  concrete  will  be  laid  at  the  rate  of 
about  500  sq.  yds.  a  day,  the  job  will  require  213  calen- 
dar days  for  completion.  This  is  based  on  the  experi- 
ence that  not  more  than  75  per  cent,  of  calendar  days 
can  be  counted  as  working  days,  owing  to  holidays, 
Sundays,  and  interruptions  caused  by  unfavorable 
weather.  On  the  accompanying  sketcli.  points  P — 1 
and  P — 2  indicate  consecutive  positions  of  puni])  loca- 
tion. Table  1  shows  the  heads  against  which  the 
water  must  be  pinnped. 

From  Table  1,  one  pump  working  against  a  head 
of  346  ft.  or  150  lbs.  is  shown  to  be  sufficient  to  deliver 
15,000  gals,  in  a  10-hour  day.  Fifteen  thousand  feet  of 
2-in.  pipe  will  be  sufficient  to  supply  water  for  the  en- 
tire job.  Taking  up  and  relaying  this  pipe  as  the 
work  progresses  will  involve  the  laying  of  47,000  ft. 
of  pipe.  A  conservative  estimate  of  the  time  required 
to  move  tlie  pump,  set  it  up,  and  place  it  in  running 


order,  and  to  take  up  the  pipe  line  A  and  place  it  in 
position  to  pipe  line  C,  will  be  two  days. 

Two-inch  Butt  Weld  pii)e  weighing  3.6  lbs.  a  lineal 
foot  will  cost,  new,  about  10  cts.  a  foot  net,  f.o.b.  at 
place  of  i)urchase ;  2-in.  pipe  with  connections  can  be 
rented  for  3  cts.  a  fof)t  for  the  construction  season,  the 
contractor  paying  the  freight  both  ways.  Two-inch 
gate  valves  cost  $3.fX),  1-in.  globe  valves  cost  75  cts., 
and  T's  from  2  to  1  in.  cf>st  20  cts.  each.  Only  gate 
valves  should  be  used  in  the  main  2-in.  line. 

An  efficient  pump  would  be  a  3'/2  x  4-in.  Deming. 
single-acting  triplex  plunger  i)ump,  outside  guided 
and  outside  packed,  delivering  25  gals,  a  minute  when 
operating  at  .50  revolutions  a  minute,  when  fitted  with 
16  x  4-in.  tight  and  loose  i)ulleys.  The  ai)prf)ximate 
shi])ping  weight  for  this  pump  is  1,100  lbs.,  and  the 
cost  is  $125.  'I'o  operate  this  pump  against  the  maxi- 
mum head  equivalent  to  a  pressure  of  150  lbs.  will  re- 
(|uire  not  less  than  a  5  h.p.  gasoline  engine.  A  ga.so- 
liue  engine  of  suitable  type  for  this  purpose  can  be 
bought  for  from  $100  to  $125.  iielting,  relief  valve, 
and  such  connections  as  necessary  would  cost  about 
$15. 

This  equipment  will  supply  25  gals,  a  minute  work- 
ing against  a  head  not  exceeding  346  ft.  (To  the  actual 
vertical  licad,  1.5  ft.  must  be  added  to  earh  100  ft.  of 


Plan  of  water  supply. 

pi])e,  to  compensate  fcjr  friction.)     The   estimate  of 

pumping  costs  follows: 

Cost  of  equipment  to  be  credited  to  the  job: 

10  2-in.  gate  valves,  at  $3   $  .{0.00 

50  1-in.  globe  valves,  at  75c   37.50 

50  T's,  2  ins.  to  1  in.,  at  20c   10.00 

400  ft.  of  hose,  at  15c   50.00 

Dcining  single-acting  triple.x  pump   125.00 

4  h.p.  gasoline  engine   125.00 

Belting  relief  valves,  etc   15.00 

Incidental  accessories   50.00 


$  442.50 

("harge  0.17  per  cent,  of  cquiimicnt  cost  a  day  for 

depreciation  and  upkeep  for  213  days   $  163.^5 

15,000  ft.  of  2-in.  pipe,  rental  and  freight,  at  $0.3^4 

a  foot   487.50 

Labor  for  placing  and  removing  pipe  line  and 
equipment : 

Hauling  15,000  ft.  of  pipe  pumping  equipment  and 

accessories  syi  miles,  30  tons  at  50c.  a  ton-mile  127.50 

Laying  and  removing  47.000  ft.  of  pipe  at  50c.  a 

100  ft   235.00 

Setting  of  pump  and  engine  twice   20.00 

Cost  of  pumping,  including  fuel  and  labor,  say.  160 

working  days  at  $5    800.00 


Add  10  per  cent,  for  contingencies 


$1,833.85 
183.39 


Net  cost  of  water  for  80.000  sq.  yds.   of  concrete 

pavement   $2,017.24 

Net  cost  of  water  to  a  stpiare   yard   of  concrete 

pavement   $0.0252 
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Gauging  the  Flow  in  Sewers 


I 


N  clesignins'  new  relief  or  intercepting-  sewers  and 
sewage  treatment  works  it  is  becoming  a  more 
common  ])ractice  to  gauge  the  flow  of  sewage  in 
existing  sewers.    The  measures  adopted  by  a 
number  df  cities  in  sewer  gauging  were  described  re- 
cently by  Engineering-  and  Contracting  as  discussed 
before  the  Boston  Society  of  Civil  Engineers. 

The  Massachusetts  State  Board  of  Health  uses  a 
comparatively  simple  and  inexpensive  type  of  record- 
ing gauge.  It  is  described  substantially  as  follows  by 
I'jlward  Wright,  Jr. 

Tlie  gauge  is  used  mainly  for  measuring  sewage  at 
disposal  works  where  the  sewage  passes  over  a  weir, 
altln)ugh  it  has  been  used  in  the  measurement  of 
stream  flow  and  in  the  measurement  of  the  flow  of 
trades  and  wastes  where  it  is  possible  to  install  weirs. 

The  gauge.  Fig.  1,  consists  of  a  copper  float  to 
which  a  rod  and  pencil  are  attached,  and  a  cylindrical 
drum,  which  is  caused  to  revolve  by  an  ordinary  clock 
mechanism.  The  float  rod  engages  in  two  brackets 
which  are  provided  with  roller  bearings.  The  paper 
upon  which  the  diagram  is  indicated  is  wrapped  around 
the  drum  and  held  in  place  by  pins  at  the  top  and  bot- 
tom and  Ijv  rul)bcr  bands.    The  elevation  of  the  start- 


fee*.***  IS«  recortiU 

C-  rw 

D-  Hoof  rod 

C-  Br«c£«  for  Poty  rod 

or,  ^«<nS»  p«p«r  0«  d'*"^AJ 

J~  Hook  gotfc  rn^ 
K  -  HooU  J»g.  blocli  <»^<l  .»r  „„r  ■ 


Fig.  1.-  Automatic  gauge  used  by  Massacliusetts  Board  of  Health. 

ing  point  in  relation  to  the  crest  of  the  weir  is  obtained 
by  means  of  a  hook  gauge.  The  actual  head  on  the 
weir  is  indicated. 

The  moving  parts  of  the  gauge  are  constructed  of 
brass,  and  while  corrosion  starts  in  very  rapidly,  the 
gauge  is  so  constructed  that  little  or  no  difficulty  en- 
sues from  this  cause  in  its  operation.  The  clock  is  so 
constructed  as  to  run  seven  or  eight  days,  and  except 
wlien  weather  conditions  interfere,  the  gauge  will  run 
without  attention  for  this  length  of  time. 

Owing  to  the  greaf  amount  of  moisture  which  ;it 
times  rises  from  the  sewage  in  the  tanks  where  the 
edge  has  been  used,  it  has  been  found  impossible  to 
l>ro(hicc  a  pen-and-ink  diagram,  and,  in  fact,  the  mois- 
ture rising  at  certain  sewage  disposal  works  has  been 
SO  great  that  the  paper  would  be  torn  by  the  pencil, 
and  to  overcome  this  the  very  best  (juality  of  \yd\>vv 
has  been  used. 

The  most  remarkable  feature  about  this  gauge  is 
that  its  cost,  exclusive  of  the  weir,  is  only  about  $25 
or  $30,  which  includes  about  $4  for  the  clock  mechan- 
ism. 

Tlie  gauge  is  very  sensitive  and,  in  fact,  the  effect 


of  matters  rising  with  gas  in  the  sewage  in  the  mea- 
suring tanks  under  the  float  has  frequently  been  in- 
dicated. Most  of  the  inaccuracy  is  due  to  the  floating- 
matters  in  the  sewage,  which  displace  the  float  and 
tend  to  clog  the  weir. 

The  flow  of  the  sewage  at  the  sewage  disposal 
works  at  Marlboro,  Mass.,  is  measured  by  means  of 
a  trapezoidal  or  Cippoletti  weir,  placed  in  a  channel 
leading  to  the  sedimentation  tanks.  The  sewage  en- 
ters the  screen  chamber  through  a  long  cast-iron  pipe 
siphon,  passes  through  a  coarse  bar  screen,  and  along 
a  channel  7  ft.  wide  to  a  trapezoidal  weir.  The  crest 
of  this  weir  is  2  ft.  long  and  the  sides  have  a  batter 
of  1  in  4.  The  crest  of  the  weir  is  set  18  inches  above 
the  floor  of  the  channel.  The  weir  itself  is  made  uj) 
of  6-in.  by  3^-in.  by  ^-in.  steel  angles  bolted  together 
and  set  in  concrete.  The  inner  edge  or  crest  is  planed 
to  a  true,  sharp  edge.  The  depth  of  flow  over  the  weir 
is  measured  either  directly  by  hook  gauge  or  rule,  or 
by  means  of  a  recording  gauge  of  the  Bristol  type. 
This  description  is  by  Frank  A.  Marston. 

The  original  plan  provided  a  cast-iron  pipe  well, 
with  connection  to  the  channel  a  few  feet  above  the 
weir,  in  which  the  diaphragm  was  suspended.  The 
recording  gauge  was  fastened  to  the  wall  of  the  screen 
house.  After  operating  the  plant  for  several  months 
it  was  found  that  considerable  sludge  and  scum  col- 
lected in  the  diaphragm  well  and  proved  to  be  ob- 
jectional^le,  although  it  may  not  have  had  any  serious 
efl:ect  on  the  diaphragm  or  on  the  operation  of  the 
recording  gauge.  Because  of  this  collection  of  scum 
the  diaphragm  was  removed  from  the  well  and  was 
suspended  in  the  channel  itself,  which  arrangement  has 
proved  more  satisfactory. 

The  average  depth  of  flow  is  obtained  from  the  cir- 
cular chart  by  the  use  of  a  circular  planimeter,  and  the 
quantity  discharged  by  the  trapezoidal  weir  is  com- 
[)nted  from  the  following  formula : 

Q  =  3.366  2/3  L  h"-/-. 

Q  =:  quantity  in  cu.  ft.  per  second. 

L  =  length  of  crest  of  Aveir  =  2  ft. 

h  =  head  on  crest  in  feet. 

In  the  design  of  the  plant,  the  possibility  of  using 
a  Venturi  meter  or  some  other  form  of  measuring  ap- 
])aratus  was  considered,  Avhich  would  obviate  the  ne- 
cessity of  constructing  an  open  channel  with  its  at- 
tendant difficulties  due  to  the  deposition  of  solid  mat- 
ter, but  it  was  felt  that  the  city  would  not  be  justified 
in  going  to  additional  expense  for  this  ])urpose. 

The  trapezoidal  form  of  weir  was  chosen  because 
of  the  great  variation  in  flow  to  be  measured.  During 
dry  weather  single  daily  flows  have  been  recorded  as 
low  as  150,000  gallons  in  twenty-four  hours,  and  dur- 
ing the  spring  flow  has  reached  as  high  as  2,300,000 
gallons  in  twenty-four  hours  for  a  single  day. 

In  studying  the  operation  of  the  plant,  it  was  found 
desirable  to  know  the  numl)er  of  doses  discharged  by 
the  automatic  siphon  from  the  dosing  tank  each  day, 
and  to  obtain  this  information  Mr.  George  A.  Stacy, 
the  Superintendent,  installed  another  Bristol  gauge  in 
the  dosing  tank.  This  new  gauge  has  operated'in  a 
more  satisfactory  niainier  than  the  other,  perhaps  part- 
ly due  to  the  fact  that  the  (liai)hragm  is  immersed  in 
settled  sewage.  The  charts  obtained  from  this  new 
gauge  have  been  satisfactory  and  of  considerable  value. 

They  show  the  rise  and  fall  of  the  sewage  level  in 
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the  dosing  tank,  and  are  used  not  only  as  a  check  on 
the  {|uantity  of  sewage,  but  especially  to  determine 
the  (|uantity  applied  to  the  various  filter  beds. 

After  about  one  year's  service,  a  new  rubber  dia- 
phragm was  installed  in  the  screen  chamber  gauge. 
The  old  diaphragm  ajjpcared  to  have  been  attacked 
by  something  in  the  sewage,  possibly  sulphides,  which 
])artially  rotted  the  rubber. 

l'"rom  the  beginning  of  the  operation  of  the  re- 
cording gauge  in  the  screen  chamber,  the  attendant 
has  kept  daily  readings  of  the  depth  of  flow  over  the 
weir,  measured  directly  at  a  point  a  short  distance 
above  the  weir.  The  attendant  was  instructed  to  take 
these  measurements  at  approximately  4  o'clock  each 
afternoon,  and  fnun  the  data  thus  obtained  it  has  been 
possible  to  check  the  readings  of  the  recording  gauge 
and  to  fiU  in  the  records  for  the  periods  that  the  gauge 
was  out  of  commission. 

A  number  of  daily  records  were  selected  as  being 
representative  of  the  variations  in  flow,  and  from  these 
a  curve  was  plotted  showing  approximately  the  per- 
centage which  the  4  o'clock  p.m.  rate  of  flow  is  of  the 
average  for  the  entire  day  for  varying  rates  of  flow. 
By  means  of  this  curve  the  average  daily  flow  was 
estimated,  having  as  a  basis  a  single  measurement 
made  at  4  o'clock  in  the  afternoon.  The  results  have 
been  reasonably  close  and  furnished  a  fair  check  on  the 
working  of  the  gate.  The  Marlboro  sewerage  system 
is  largely  on  the  separate  plan,  so  that  the  variation 
in  flow  of  sewage  through  the  day  is  quite  regular  for 
certain  average  flows. 

The  experience  with  this  type  of  recording  gauge 
at  Marlboro,  although  somewhat  adverse,  is  not  of  a 
sufiicicntly  serious  nature  to  prevent  the  gauge  being 
used  in  other  places.  The  experience  seems  to  point 
out,  however,  that  it  is  very  important  that  the  gauge 
be  thoroughly  tested  at  the  factory  before  it  is  in- 
stalled, and  that  every  precaution  be  taken  to  make 
sure  that  the  tube  connecting  the  diaphragm  with  the 
recording  gauge  be  absolutely  air  tight.  It  is  also  of 
advantage  to  have  the  diaphragm  immersed  in  as  near- 
ly clear  water  as  possible,  although  the  gauge  has 
operated  successfully  in  what  might  be  called  thick 
sludge.  Apparently  septic  sewage  has  some  action  on 
the  rubber  of  the  diaphragm,  requiring  its  renewal 
perhaps  once  a  year,  but  this  can  be  easily  done  by  a 
man  of  average  mechanical  ability  and  should  not  be 
a  source  of  serious  trouble.  Where  a  slight  leak  does 
occur  in  the  pressure  tube  or  in  some  other  part  of 
the  mechanism,  it  is  exceedingly  hard  to  locate  and 
much  harder  to  remedy.  On  the  whole,  the  records 
obtained  in  Marlboro  have  been  very  valuable,  and  ex- 
perience seems  to  justify  this  type  of  instrument  as 
against  a  more  expensive  type,  under  the  conditions 
at  this  particular  plant. 

Some  time  ago  Mr.  Frank  B.  Sanborn  had  occa- 
sion to  install  a  recording  gauge  for  measuring  the 
flow  of  the  sewage  of  the  city  of  Providence,  R.  I.,  and 
some  features  of  the  installation,  here  described,  are 
somewhat  unusual. 

The  flow  of  sewage  is  about  24,000,000  gals,  a  day, 
about  one-tenth  of  which  comes  from  a  gravity  sys- 
tem, the  remainder  being  lifted  27  ft.  at  a  point  about 
2,000  ft.  from  the  disposal  works. 

The  pumping  plant  consists  of  three  Holly  engines, 
each  of  which  is  connected  with  two  centrifugal  pumps, 
whose  combined  capacity  is  43  million  gallons  a  day. 

The  large  size  of  these  units  necessitates  a  system 
of  intermittent  pumping  during  periods  of  small  flow, 
as  at  night,  or  on  Sunday,  the  sewage  at  such  times 


being  allowed  to  rise  to  a  certain  height  in  the  large 
sewer  leading  to  the  pumping  station,  when  the  pumps 
are  started,  and  operated  until  a  certain  low  level  is 
reached. 

The  discharge  from  the  pumps,  together  with  that 
from  the  gravity  system,  flows  through  an  88-in.  con- 
duit into  a  semi-circular  open  mixing  channel,  150  ft. 
long  and  16  ft.  wide.  In  this  channel  are  placed  20 
slate  baffles,  set  6  ft.  apart  on  alternate  sides,  and  pro- 
jecting 6  ins.  beyond  the  centre  line  of  the  channel. 
From  this  channel  the  sewage  flows  directly  to  the 
four  large  sedimentation  tanks. 

Briefly,  the  conditions  to  be  met  with  were  as  fol- 
lows : 

The  location  of  the  weir  was  limited  to  the  mixing 
channel,  in  which  the  baffles  caused  a  very  great  agita- 
tion of  the  sewage. 

The  weir  had  to  be  higher  than  the  level  of  the 
sewage  in  the  tanks,  to  be  independent  of  variations 
in  the  method  of  operation. 

It  had  to  be  as  low  as  possible,  to  avoid  increasing 
the  work  of  the  pumps. 

The  opening  of  the  weir  had  to  be  sufficient  to  ac- 
commodate a  flow  of  120,000,000  gallons  a  day. 

The  recording  device  had  to  give  an  accurate  re- 
cord of  the  flow,  without  being  so  delicate  as  to  be  dis- 
turbed by  momentary  variations  in  height,  due  to  cur- 
rents in  the  mixing  channel. 

Owing  to  the  sudden  fluctuations  caused  by  start- 
ing and  stopping  the  pumps,  the  chart  had  to  be  in 
terms  of  volume  rather  than  of  height,  so  that  the 
total  flow  each  day  could  be  determined  by  the  use 
of  the  planimeter. 

Since  the  weir  would  not  correspond  to  the  require- 
ments of  any  formula,  the  actual  flow  had  to  be  deter- 
mined by  experiment. 

A  location  was  chosen  at  the  last  baffle  in  the  mix- 
ing channel,  and  a  10-ft.  rectangular  weir  was  placed 
at  this  point,  having  its  crest  9  inches  above  the  level 
of  the  sewage  in  the  tanks,  and  1  inch  above  the  top  of 
the  baffle. 

This  greatly  reduced  the  agitatiou  in  the  mixing 
channel,  but  it  was  thought  that  the  fall  over  the  weir 
would  give  as  good  results  as  the  former  flow  through 
the  baffles. 

By  placing  the  weir  at  this  location  and  height,  no 
change  was  made  in  the  conditions  at  the  mouth  of  the 
88-in.  conduit  leading  from  the  pumps. 

At  a  point  12  ft.  up-stream  a  3-in.  pipe  was  built 
into  the  wall  of  the  channel,  3  ins.  lower  than  the  crest 
of  the  weir.  This  pipe  was  carried  into  a  large  man- 
hole, and  another  pipe  was  laid  from  the  manhole  to 
a  12-in.  stand-pipe.  The  large  amount  of  water  in  the 
manhole  prevented  the  making  of  a  wide  line  on  the 
chart  due  to  momentary  fluctuations  in  height. 

The  weir  was  then  calibrated  by  experiment,  the 
flow  being  measured  in  the  various  tanks  of  the  plant, 
while  observations  were  made  of  the  height  at  the  weir. 

Points  were  thus  obtained  at  rates  varying  froni 
two  million  to  seventy-five  million  gallons  a  day,  and 
a  curve  was  plotted  to  show  the  flow  at  any  given 
height. 

The  recording  instrument  selected  was  the  weir- 
gauge  made  by  the  Hydro  Manufacturing  Company  of 
Philadelphia.  This  instrument  was  intended  to  re- 
cord height  directly,  and  in  order  to  get  a  record  in 
terms  of  volume,  the  usual  device  was  employed  of 
introducing  between  the  float  and  the  recording  pen 
a  cam  or  spiral  which  should  be  designed  according 
to  the  fonnula  for  this  weir.   An  8-in.  float  was  placed 
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in  the  staiulpipe,  and  connected  by  a  cord  to  a  counter- 
weighted  drum,  having  a  diameter  of  5  inches. 

On  one  end  of  this  drum  was  fastened  a  sheet-iron 
disc,  30  inches  in  diameter,  and  on  the  surface  of  this 
disc,  raised  on  blocks  i/>  in.  high,  was  placed  a  brass 
track,  whose  curve  was  such  that  the  distance  from  the 
centre  increased  one-tenth  of  an  inch  for  each  million- 
gallon  increase  in  the  rate  of  flow. 

On  this  track  was  made  to  travel  a  small  wheel, 
whose  axle  was  attached  to  the  lower  end  of  a  vertical 
rod,  on  the  upper  end  of  which  was  fastened  the  pen- 
carriage  of  the  recording  device.  By  this  means  a 
chart  was  obtained  which  could  be  reduced  to  gallons 
per  day  by  the  use  of  an  ordinary  planimeter.  After 
the  device  was  in  place  it  was  repeatedly  checked  in 
amounts  up  to  7,000,000  gallons,  by  actual  measure- 
inent  in  the  sedimentation  tanks. 

The  engineering  department  of  Newton,  Mass., 
maintained  sewer  gauging  apparatus  at  three  of  the 
connections  of  its  sanitary  sewer  system  with  the  met- 
ropolitan trunk  sewer  near  the  Charles  River  for  a 
period  of  about  a  year  during  1902  and  1903.  These 
gauges  are  described  as  follows  by  Edwin  H.  Rogers : 

The  gauges  were  in  the  form  of  a  weir,  with  ap- 
paratus to  measure  the  depth  of  flow,  consisting  of  a 
lloat  and  a  connection  therefrom  which  registered  the 
rise  and  fall  of  the  sewage  on  a  perpendicular  revolv- 
ing drum  operated  by  clockwork.  No  reduction  gear 
was  used,  the  actual  rise  and  fall  being  recorded.  The 
drums  revolved  once  a  week,  requiring  the  renewal  of 
the  record  chart  every  seven  days. 

The  weirs  were  located  in  manholes  of  the  sanitary 
sewers,  and  as  their  crests  were  raised  from  1  to  2  ft. 
above  the  invert  of  the  sewers,  they  proved  more  or 
less  of  an  obstacle  to  the  discharge  of  the  solid  matter 
in  the  sewage,  retaining  a  considerable  amount  of 
sludge  which  had  to  be  frequently  removed. 

Considerable  difficulty  was  experienced  in  the  main- 
tenance of  the  clocks,  principally  on  account  of  the 
dam[)ness  which  rusted  out  the  hair-springs  in  their 
escapements  and  also  tended  to  promote  the  growth 
of  mildew  in  the  works  in  such  c[uantities  as  to  stop 
them  within  a  month,  even  though  they  were  entirely 
enclosed  in  brass  boxes. 

The  results  obtained  were  in  the  main  satisfactory, 
owing  i)rincipally  to  the  care  exercised  to  keep  the  ap- 
paratus in  suitable  working  condition. 

In  1906  to  1908  attempts  were  made  by  llie  depart- 
ment to  record  the  flow  in  three  of  the  main  surface 
drains  of  its  separate  sewer  system  for  the  purpose 
of  obtaining  data  relative  to  the  run-ofl:  of  storm  water. 
In  one  drain  a  weir  was  constructed  with  automatic 
registering  apparatus,  but  was  a  failure,  owing  to  the 
sand  and  other  wash  from  the  streets  interfering  with 
the  operation  of  the  apparatus. 

In  another  iiistancc  a  float  was  installed  in  a  cham- 
ber beside  the  drain  and  connected  with  the  invert 
of  the  dr  ain  by  an  inverted  sii)h<in. 

Owing  to  the  amount  of  rise  and  fall  of  the  flow 
it  was  necessary  to  use  reduction  apparatus  between 
the  float  and  the  register  chart. 

Tiiis  method  of  measuring  the  flow  could  not  l)e 
considered  a  success,  i)artly  on  account  of  the  pipe 
connection  between  the  drain  and  the  chamber  being 
clogged  with  sand  and  other  materials,  and  partly 
from  the  difiiculay  of  calibrating  the  chart  for  difl'er- 
enl  (lei)ths  nf  flow  in  the  drain.  'I'he  drain  was  laid 
on  a  3  ])cr  cent  grade  and  the  (lnw  thn  mn^^h  it  caused 


apparent  fluctuations  in  the  float  chamber  which  viti- 
ated the  attempts  to  obtain  accurate  records. 

The  third  installation  consisted  of  a  float  in  a  12-ft. 
by  6-ft.  drain,  connected  by  reduction  gear  with  a 
clockwork  recording  dial.  It  was  found  advisable  to 
use  a  boat-shaped  float  of  4-in.  plank,  some  18  ins. 
wide  and  8  ft.  long,  hinged  by  a  10-ft.  rod  to  the  top 
of  the  drain,  which  floated  smoothly  and  did  not  col- 
lect rubbish.  The  clockwork  was  housed  outside  of 
the  drain  in  the  open  air,  thus  avoiding  difficulty  in 
its  maintenance.  This  apparatus  was  in  operation  with 
fairly  successful  results  for  several  months. 

A  self-registering  rain  gauge  was  maintained  in 
conjunction  with  these  gaugings  of  the  drains. 

The  element  of  time  being'  an  important  factor  in 
the  derivation  of  run-off  data,  it  is  important  that  the 
clocks  in  the  apparatus  be  closely  synchronized,  a  seri^ 
ous  problem,  owing  to  environment  and  climatic 
changes,  unless  a  system  of  electric  clocks  is  employed. 

After  a  considerable  sum  of  money  had  been  ex- 
pended, it  was  decided  that  the  results  obtained  did 
not  appear  to  jvistify  the  further  expense  of  mainten- 
ance and  operation  and  the  gaugings  were  discon- 
tinued. 

Various  methods  have  been  employed  for  the  mea- 


Fig.  2.— Water  stage  register  used  in  Brooklyn 


sewers. 


surement  of  the  flow  in  Brooklyn  sewers,  and  these 
methods  are  here  described  by  Edwin  J.  Fort. 

Of  the  several  methods  employed  at  Brooklyn  the 
most  successful  have  been  the  use  of  the  self-record- 
ing water  stage  register  and  the  knife-edge  weir. 

The  self-recording  water  stage  register  referred  to 
may  be  used  in  all  sizes  of  sewers  for  domestic  flow 
or  storm  water  run-ofif.  In  using  this  method  the 
hydraulic  gradient  of  the  flow  is  obtained  by  observa- 
tion and  measurement,  as  is  also  the  cross-sectional 
area  of  the  sewer  for  the  depth  of  flow  observed.  The 
value  of  n,  in  Kutter's  formula,  is  determined  mainly 
by  the  exercise  of  judgment  on  the  part  of  an  experi- 
enced observer,  in  the  absence  of  experimental  data. 
Kutter's  formula  for  velocity  is  then  applied,  and  by 
this  means  the  quantity  of  flow  is  obtained. 

Weir  measurements  are  used  in  exceptional  cases, 
especially  where  the  entire  flow  of  a  drainage  area  or 
district  can  be  weired  in  the  out-fall  trunk  sewer. 

The  gauge  and  weir,  the  description  of  which  fol- 
lows, have  been  used  in  experimental  work  of  this 
character  in  a  number  of  drainage  areas  in  this  bor- 
ough, and  the  results  have  been  quite  satisfactory. 

()l)jection  may  be  made  that  such  an  estimation  of 
the  value  of  n  is  liable  to  considerable  error,  but  even 
if  this  were  trvie  (of  com-se  the  greatest  care  should 
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be  taken  to  estimate  the  value  of  n  as  correctly  as 
our  available  information  permits),  the  same  value  is 
also  used  in  desig:ning  sewers,  so  that  any  such  error 
would  be  compensated  in  the  final  result. 

The  eciuijnnent  used  to  measure  the  flow  in  sewers 
from  the  run-off  produced  by  rainfall,  consists  of  two 
I'Vieze  self-registering  water  stage  registers,  and  one 
vertical  drum  sewer  gauge  designed  by  this  bureau. 
Vertical  flood  sticks  or  maximum  depth  of  water 
eausfes  are  also  used  to  determine  the  maximum  flood 
wave  for  a  given  storm. 

Figure  2  shows  diagrammatically :  (A)  A  water 
stage  register  placed  on  a  shelf  in  an  indicated  man- 
hole ;  (B)  a  copper  ribbon  passing  over  the  trans- 
mission gear  of  the  register;  (C)  a  lead  counter- 
weight attached  to  one  end  of  the  ribbon  to  keep  it 
in  tension  so  that  the  motion  of  the  float  arm  will  be 
transmitted  to  the  recording  device;  (D)  an  adjustable 
float  arm  to  which  the  other  end  of  the  ribbon  is  at- 
tached ;  (E)  a  copper  ball  float;  (F)  represents  the 
inner  bottom  of  a  42-inch  sewer;  (G)  the  normal  flow 
line;  (TI)  the  inner  top  of  sewer;  (I)  the  manhole,  and 
(J  )  the  head. 

The  gauges  are  calibrated  by  raising  the  float  0.5 
ft.  at  a  time,  and  noting  the  value  of  the  movement 
on  the  recording  device.  In  this  way  calibration  curves 
and  scales  are  drawn. 

When  installing  a  gauge,  the  sewer  in  which  it  is 
to  be  placed  is  carefully  measured,  and  a  curve  plot- 
ted showing  the  value  of  Q  for  all  depths  of  flow.  The 
gauge  is  then  placed  in  position,  the  ribbon  attached 
to  the  float  arm  and  counter-weight,  a  blank  record 
placed  on  the  drum  and  the  pen  inked  and  pressed 
down  on  the  record  ready  for  recording.  The  ball 
float  is  then  placed  0.5  ft.  from  the  bottom  of  the 
sewer,  the  position  of  the  pen  and  the  elevation  of  the 
float  ball  being  recorded  on  the  blank  record ;  the  float 
ball  is  raised  5.0  ft.  more  and  the  new  position  of  the 
pen  and  elevation  float  recorded.  This  operation  is 
repeated  until  the  float  ball  has  reached  the  inner  top 
of  the  sewer.  The  elevations  are  then  corrected  for 
the  depth  of  water  required  to  float  the  ball.  By  com- 
paring this  record  with  the  Q  curve,  a  scale  is  made 
so  that  it  will  give  the  value  of  Q  for  any  position  of 
the  pen  on  the  record. 

The  height  of  a  flood  wave  is  shown  on  a  well 
sanded  vertical  flood  stick  by  the  sand  being  washed 
of¥  as  high  as  the  water  rises.  This  gives  a  very  sharp 
line  for  the  height  of  the  wave,  and  is  of  advantage  in 
determining  the  slope. 

The  use  of  the  weir  is  well  illustrated  by  a  concrete 
example ;  one  of  our  problems  was  to  determine  the 
infiltration  and  the  maximum  and  minimum  flow  of 
sewage  for  a  large  district,  the  population  of  which 
was  about  177,671. 

To  obtain  the  desired  information  a  weir  was  used, 
and  the  flow  automatically  gauged  during  the  entire 
day  and  night  for  each  day  of  the  week. 

The  weir  used  was  located  in  the  out-fall  sewer, 
or  outlet  flume,  and  belonged  to  the  sharp-crested 
type,  with  end  contractions  suppressed.  The  crest 
length  measured  25.84  ft.,  and  the  height  2.17  ft.  The 
head  on  the  crest  when  not  aft'ected  by  storm  or  snow 
water  varied  from  .362  ft.  at  4.30  a.m.  on  Fridays  to 
.543  ft.  at  3.05  p.m.  on  Tuesdays. 

The  device  for  recording  the  heads  consisted  of  an 
automatic  water  stage  register  placed  over  a  "basin" 
pit  located  just  outside  of  the  channel  and  about  16 
ft.  up-stream  from  the  weir  crest.  The  pit  was  con- 
nected with  the  flume  by  means  of  a  3-in.  iron  pipe 


3  ft.  long,  laid  on  the  floor  and  perpendicular  to  th' 
side  of  the  approaching  channel.  The  zero  for  the 
register  was  determined  by  means  of  a  hook  gauge 
and  a  Y  level.  The  correction  for  slack  motion  of  the 
register  was  determined  by  the  hook  gauge  to  be  3^ 
of  I  per  cent. 

Bazin's  formula,  Q=  MLD  V2GD,  for  sui)pressed 
weirs  with  velocity  of  approach,  was  used  to  [Aot  the 
results  of  the  investigation.    It  is  suggested,  however, 

/4'-  >\ 


Me+hod    o-f    Supporting  Slab 


No.  2 
»  1 
0 

No.? 
"  1 
0 

1'  1 

0 


LocQ+ion  of  6age  Lines 
S+resses  on  Gage  Lines 


To 


''10 


rrr 


fac/?  Horizon  fa/  Diyision  represents 
5,000  lb.  per  sq.  in. 
Load  No.  I  =  3^^  lb.  per  sq.  it 
"     '•  2  ^475  lb  "    "  » 

Log  of  test  on  special  slab. 

that  llaniilton  .Smith's  formula,  Q  —  3.29  LH"/-,  for 
weirs  of  great  lengths,  may  give  more  accurate  results. 

The  total  mean  flow  for  24  hours  as  indicated  by 
the  gauge  records  was  18,123,000  gals.  The  total 
amount  of  water  supplied  to  the  district  gauge,  ac- 
cording to  information  received  from  the  Water  De- 
partment, was  17,767.000  gals.  The  total  amount  of 
ground  water  (inliltration )  a  day  was  356,000  gals. 
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Test  of  a  Peculiarly  Designed  Concrete  Slab 

THE  accompanying-  diagram  gives  the  result  of 
one  test  of  a  series  made  at  Minneapolis, 
Minn.,  on  a  reinforced-concrete  slab  in  which 
an  ordinary  two-way  reinforcement  is  supple- 
mented by  a  spiral  of  reinforcement  lying  on  the  cross- 
rods,  described  by  Engineering  News.   In  building  the 
test  slab,  four  L-shaped  corner  footings  were  set  up 
of  cement  blocks  bounded  with  a  rich  mortar.    A  tim- 
ber beam  was  then  set  across  the  openings,  and  two 
courses  of  brickwork  laid  all  around  on  the  beams  and 
stonework.    Upon  this  brickwork  the  slab  was  cast. 
Subsequently,  piers  were  put  in  under  the  centre  of 
j     each  wooden  beam.    The  concrete  was  a  1:2:4  mix, 
of  which  two  cylinders  averaged  1,775  lbs.  per  sq.  in. 
at  the  end  of  153  days, 
j  The  reinforcement  consisted  of  a  3/^-in.  round  spiral 

'  placed  on  a  two-way  reinforcement  of  ^-in.  round 
rods  spaced  8  in.  c.  to  c.  The  spiral  was  6  ft.  8  in.  in 
diameter  and  was  held  in  position  by  clamping  it  to 
two  %-in.  channels  which  were  so  punched  as  to  serve 
j  as  spacer  bars.  The  lower  belt  of  rods  was  placed  }i 
in.  clear  of  the  forms  in  the  centre  of  the  span  and  }i 
in.  clear  of  the  supports,  the  upper  belt  of  rods  resting 
directly  on  the  lower  belt. 

(iauge  points  (12  in.  c.  to  c.)  were  placed  as  shown 
in  the  diagram,  those  on  the  straight  rods  being  in 
j  the  lower  belt.  Test  loads  of  pig  iron  were  applied 
109  days  after  the  slab  was  cast.  The  steel  deforma- 
tion shown  in  the  diagram  were  measured  with  Berry 
extensometers. 


Mr.  Sydney  Comber,  building  designer,  has  removed  his 
offices  from  Greene  Avenue,  Westmount,  to  304-305  Corona- 
tion Building,  corner  of  St.  Catherine  and  Bishop  Streets, 
Montreal. 

Mr.  J.  B.  Whitney,  formerly  connected  with  the  Ontario 
Flexotile  Company,  Toronto,  has  been  appointed  Manager 
of  the  Montreal  Flexotile  Floor  Company,  10  Hospital  Street, 
Montreal. 

Mr.  T.  H.  White,  Chief  Engineer,  and  Mr.  M.  H.  Mc- 
Leod,  General  Superintendent,  of  the  Canadian  Northern 
Railway's  western  lines,  have  returned  to  Vancouver  from 
Edmonton. 

Messrs.  R.  S.  and  W.  S.  Lea,  New  Birks  Building,  Mont- 
treal,  have  been  appointed  Consulting  Engineers  in  connec- 
tion with  the  projected  construction  of  a  storage  dam  at 
Chatham,  New  Brunswick. 

Mr.  A.  L.  H.  Renaud,  Manager  of  Lecky  &  Collis,  Lim- 
ited. Montreal,  has  obtained  a  lieutenant's  commission  in  the 
57th  Regiment;  while  Mr.  F.  G.  M.  Williams,  sanitary  engi- 
neer, of  Montreal,  is  also  going  to  the  front. 

Mr.  A.  S.  Fairn,  who  was  for  several  years  in  the  ser- 
vice of  the  C.  P.  R.  as  engineer  in  the  construction  of  the 
irrigation  block  in  the  Calgary  district,  has  been  granted  a 
commission  in  the  25th  King's  Own  Scottish  Borderers,  in 
which  regiment  he  enlisted  at  the  beginning  of  the  War. 

Mr.  Edward  C.  Johnstone  has  been  invited  to  join  the 
TorDnlo  staff  of  the  Dominion  Paint  Works,  Limited.  Mr. 
Johnstone  will  relieve  Mr.  Warner,  the  eastern  representa- 
tive of  the  company,  of  that  part  of  the  business  pertaining 
to  the  repainting  of  factories,  office  buildings,  etc.,  which  has 
grown  very  fast. 

At  Tabcr,  Alta.,  the  death  occurred  recently  of  Mr. 
H.  Y.  Parker,  formerly  City  Engineer  of  Cranbrnok,  B.  C. 
The  late  Mr.  Parker  was  born  at  \'f)rwich,  N.  Y.,  in  18TC, 


and  graduated  as  a  civil  engineer  from  Cornell  University. 
He  went  west  in  1905,  and  acted  as  City  Engineer  for  Cran- 
brook  from  1910  to  1913. 

The  retirement  is  announced  of  Mr.  J.  H.  Kennedy, 
Chief  Engineer  of  Construction  for  the  Vancouver,  Vic- 
toria and  Eastern  Railway.  Mr.  Kennedy  has  had  a  long- 
connection  with  the  Great  Northern  Railway,  and  the  com- 
pletion of  the  Vancouver,  Victoria  and  Eastern  from  Mid- 
way to  Hope  relieves  him  of  further  duties. 

Mr.  R.  O.  Wynne-Roberts,  an  article  from  whose  pen 
appears  in  this  issue,  recently  resigned  his  position  as  Con- 
sulting Engineer  to  the  city  of  Regina.  Mr.  Wynne-Roberts 
was  a  visitor  at  the  office  of  The  Contract  Record  last  week. 
We  understand  that  he  intends  visiting  cities  in  Eastern  Can- 
ada and  the  States,  and  it  is  possiljle  that  he  may  then  pro- 
ceed to  Europe, 

Mr.  Henry  Hadley,  B.Sc,  the  City  Engineer  of  Verdun, 
Que.,  has  resigned,  with  a  view  to  going  to  the  front.  He 
hopes  to  obtain  a  commission  in  the  5th  Mounted  Rifles. 
Mr.  Hadley  was  a  McGill  student,  and  in  addition  to  other 
engineering  work  has  taken  part  in  surveying  for  the  Grand 
Trunk  Railway.  During  his  term  of  office  with  the  Verdun 
Council  the  district  has  grown  at  a  very  rapid  rate,  and 
some  large  civic  works  have  been  carried  out  under  his 
direction. 

Mr.  R.  S.  Lea,  of  the  firm  of  R.  S.  &  W.  S.  Lea,  con- 
sulting engineers.  New  Birks  Building,  Montreal,  returned 
recently  from  a  visit  to  Great  Britain  and  other  parts  of 
Europe.  He  was  in  Austria  when  the  war  broke  out,  and 
was  detained  there  for  two  months,  when  he  and  others 
were  exchanged  for  Austrian  subjects  in  Great  Britain.  While 
in  the  Old  Country  Mr.  Lea  was  consulted  in  connection 
with  various  power  developments  and  other  work  in  Spain 
under  the  control  of  a  large  English  company  operating 
in  that  country.  He  also  took  advantage  of  the  opportunity 
to '-visit  a  number  of  the  most  important  water-works  and 
sewerage  sj^stems  in  England,  and  was  aflforded  special  facili- 
ties by  Government  and  other  officials  for  making  a  thorougli 
investigation  of  the  methods  of  stream  pollution  prevention 
and  the  latest  ideas  relating  to  the  treatment  and  disposal  of 
sewage,  with  particular  reference  to  their  employment  un- 
der conditions  prevailing-  in  Canada. 


Brockville  town  officials,  including  Mr.  C.  R.  Deacon. 
Chairman  of  the  Water  and  Light  Commission,  Mr.  E.  J. 
Phillips,  Manager,  and  Mr.  G.  H.  Bryson,  Town  Engineer, 
have  returned  from  a  visit  to  several  United  States  cities, 
where  they  inspected  filtration  plants  of  the  types  under 
consideration  for  use  at  Brockville.  Tenders  have  been  sub- 
mitted to  the  Brockville  Water-works  Department  for  rapid 
sand  filters,  and  the  officials  visited  plants  of  this  type  at 
Niagara,  N.  Y.,  Erie  and  Phoenixville,  Pa.,  and  Trenton,  N.  J. 
They  were  successful  in  obtaining  valuable  information  in 
connection  with  the  operation  of  these  plants. 


Major  T.  A.  Starkey,  of  McGill  University,  commanding 
the  "A"  Sanitary  Section,  has  a  very  high  opinion  of  the 
force  which  is  going  to  France  as  a  sanitary  corps.  The 
work  will  be  of  a  semi-scientific  nature,  such  as  protecting 
llie  water  supply  and  looking  after  general  sanitation.  Prac- 
tically all  the  men  have  had  a  technical  training;  most  of  the 
privates  have  gone  through  a  university  course,  and  they 
include  forestry  engineers,  architects,  civil  engineers,  sanitary 
engineers,  and  a  bacteriologist.  "I  have  a  company  of  trained 
men  who  can  do  anything,  from  looking  after  sanitation  to 
installing  a  sewage  plant  or  designing  and  building  a  bridge," 
said  Major  Starkey.  "The  men  have  been  selected  with  care, 
and  so  many  McGill  students  have  offered,  from  the  vari- 
ous branches  of  scientific  work,  tliat  I  do  not  think  so  well 
(|ualified  a  curjis  of  military  men  has  ever  left  Canada." 


666 


THE   CONTRACT  RECORD 


June  2.'!,  101."; 


On  account  of  ditricultics  in  securing  a  site  for  tlie  new- 
sewage  disposal  plant  at  Peterborough,  Ont.,  it  is  unlikely 
tlial  work  will  be  commenced  on  the  construction  of  the 
plant  for  some  time. 

Work  on  the  extension  of  the  Dominion  Government 
wharf  at  White  Rock,  B.  C,  will  be  commenced  immediately 
by  the  Fraser  River  Pile  Driving  Company.  The  wharf  will 
be  completed  in  about  six  weeks. 

At  Kingston,  Ont.,  work  has  been  commenced  on  the 
new  garbage  incinerator.  The  capacity  of  the  plant  will  be 
about  fifteen  tons  a  day,  and  it  is  estimated  that  the  garbage 
production  of  Kingston  at  tl:e  present  time  is  only  ten  or 
twelve  tons  a  day. 

H.  H.  Pitts,  G.  M.  Pitts,  C.  M.  Pitts,  S.  M.  Pitts,  and 
M.  F.  MacLeod  have  incorporated  the  Pitts  Construction 
Company  at  Ottawa,  Ont.,  to  carry  on  the  business  of  an  en- 
gineering construction  company  and  contractors.  The  cap- 
ital stock  of  the  company  is  $,50,000. 

Press  reports  state  that  the  order  cancelling  the  con- 
tract of  the  Norton  Griffiths  Company  for  harbour  improve- 
ments at  Courtenay  Bay,  N.  B.,  has  been  rescinded.  The 
contract  amounts  to  $7,000,000,  and  its  cancellation  was  due 
to  the  slow  progress  of  the  work. 

The  contract  received  by  the  Canadian  Locomotive  Com- 
pany, Kingston,  from  the  Russian  Government  for  the  manu- 
facture of  fifty  large  locomotives  will  necessitate  increasing 
the  number  of  employees  to  1,000.  At  present  there  are  450 
men  engaged  in  the  manufacture  of  shells. 

The  Swedish  Crucible  Steel  Company  of  Canada,  Lim- 
ited, are  putting  up  a  large  frame  addition  to  their  factory 
at  Walkerville,  Ont.  They  are  erecting  a  cupola  that  will 
increase  their  capacity  of  gray  iron  to  120  tons.  A  number 
of  new  machines  have  been  added  to  the  plant. 

Work  will  be  commenced  shortly  on  the  construction 
of  an  electric  pumping  station  in  connection  with  the  new- 
water  supply  for  the  city  of  Sydney,  N.  S.  It  is  understood 
that  the  tenders  have  been  received,  and  that  the  Board  of 
Works  will  let  the  contracts  at  its  next  meeting. 

The  Face  Brick  and  Machinery  Company,  Limited,  has 
been  incorporated  at  Toronto,  with  a  capital  stock  of  $100,- 
000.  The  Provisional  Directors  of  the  company  are  P.  E. 
McMillen,  W.  G.  Sunter,  L.  R.  Whiting,  E.  H.  Leighton,  and 
A.'  J.  Langley.  The  firm  will  manufacture  brick  and  brick 
machinery. 

Pile  driving  for  the  salmon  cannery  now  being  erected 
l)y  the  Liverpool  Canning  Company  at  Herring's  Point,  B.C., 
has  been  completed  by  the  Fraser  River  Pile  Driving  Com- 
pany, and  work  on  the  building  will  be  started  as  soon  as 
materials,  including  timbers  and  lumber  from  the  old  Schaake 
machine  shops,  arc  taken  across  the  river. 

At  Montreal,  Que.,  Hepburn  Brothers,  Limited,  is  the 
name  of  a  firm  incorporated  recently  by  W.  W.  Skinner,  W. 
G.  Pugsley,  G.  G.  Hyde,  C.  M.  Palliser,  and  G.  D.  Hodge. 
The  company,  which  has  a  capital  stock  of  $100,000,  has  been 
incorporated  to  manufacture  and  deal  in  all  kinds  of  plant, 
machinery,  and  builders'  and  contractors'  supplies. 

At  Whitl)y,  Ont.,  the  Whitby  Brick  and  Clay  Products 
Company,  Limited,  has  l)een  incorporated   for  the  luirpose 


of  manufacturing  l)rick,  terra-cotta,  drain  and  scvver  pipe, 
and  other  clay  products.  The  Provisional  Directors  are  J. 
F.  MacGregor,  T.  S.  H.  Giles,  W.  C.  H.  Swinburne,  W.  W 
Fair,  and  W.  B.  Sturrup.  The  capital  stock  of  the  compan) 
is  $250,000. 

A  new  record  was  created  during  the  month  of  May  in 
the  laying  of  granite  for  the  new  breakwater  at  Victoria. 
B.  C.  According  to  statistics  issued  by  Mr.  J.  S.  MacLach- 
lan.  Supervising  Engineer  for  the  Dominion  Government,  a 
total  of  7,253  tons  of  granite  blocks  was  laid  in  that  month, 
and  19,022  tons  of  rubble  were  dumped  on  the  foundations 
extending  seaward.  ].;);!4  cubic  yards  of  concrete  were  laid 
in  addition. 

Delay  in  the  undertaking  of  water-works  construction 
at  Saanich,  B.  C,  has  been  caused  by  the  necessity  of  sub- 
letting contracts  for  pipe.  McLaren  &  Company,  of  Scot- 
land, have  been  called  upon  by  the  Government  to  use  their 
plant  for  the  manufacture  of  munitions  of  war,  and  in  order 
to  fulfil  their  contract  for  the  municipality  of  Saanich  they 
have  had  to  arrange  with  other  manufacturers  for  the  pro- 
duction of  the  pipe. 

The  great  dry  dock  at  Prince  Rupert,  which  is  the  joint 
property  of  the  Federal  Government  and  the  Grand  Trunk 
Pacific,  will  be  advanced  so  far  that  it  is  expected  ship-build- 
ing will  be  ready  to  start  by  next  August.  The  last  pontoon 
was  launched  last  week,  and  the  upper  works  are  being  pro- 
ceeded with.  The  dry  dock  when  finished  will  have  cost  some 
$3,000,000,  and  will  be  one  of  the  largest,  if  not  actually  the 
largest,  in  the  world. 

The  Georgia-Harris  Viaduct  at  Vancouver,  B.  C.  has 
been  completed,  and  although  the  formal  opening  may  not 
take  place  until  Dominion  Day,  it  is  likely  that  the  bridge 
will  be  thrown  open  to  traffic  as  soon  as  the  engineers  have 
certified  that  everything  is  in  satisfactory  condition.  The 
viaduct  cost  $500,000,  and  took  two  years  to  build.  It  is  con- 
structed of  reinforced  concrete  throughout,  and  is  declared 
to  be  absolutely  fireproof. 

The  German  and  Austrian  prisoners  now  held  in  the 
internment  camp  at  Vernon,  B.  C,  will  be  put  to  work  on  the 
construction  of  the  Edgewood  Road  between  the  Monashee 
Mine  and  Edgewood,  on  the  Arrow  Lakes.  The  Dominion 
Government  are  defraying  the  cost  of  the  prisoners'  con- 
finement and  food,  and  the  Provincial  Government  will  pay 
those  who  work  twenty-five  cents  a  day.  The  construction 
of  this  road  will  link  up  the  Arrow  Lake  country  by  direct 
route  with  the  Okanagan  Lake  and  valley. 

The  contract  for  a  large  school  on  Bloomfield,  Fair- 
mount  and  De  I'Epec  Streets,  Outremont,  Que.,  has  been 
let  by  the  Outremont  School  Commissioners  to  Mr.  L. 
Beaudry.  The  site  is  270  x  70  feet,  and  the  building  will 
be  of  four  storeys,  with  the  exterior  of  brick  and  terra- 
cotta. The  main  facade  will  cover  a  frontage  of  258  feet  on 
Bloomfield  Avenue.  The  l)uilding  will  contain  twelve  class- 
rooms, a  study  hall,  an  assembly  hall,  a  reading  room,  and 
a  museum.  The  teachers'  rooms  in  the  centre  of  the  build- 
ing can  be  converted  into  class-rooms.  Bowling  alleys, 
gymnasium,  and  a  swimming  tank  will  be  provided. 

The  laying  of  concrete  will  be  commenced  immediately 
on  the  new  Toronto-?Ianiilton  road  between  Clarkson  and 
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(laUville.  (IraditiK  has  been  completed  on  that  section.  At 
present  there  are  five  construction  camps  along  the  high- 
way, employing  five  hundred  men,  who  are  now  engaged  in 
grading  work.  It  is  expected  that  the  number  will  be  in- 
creased to  seven  hundred  when  concrete  work  is  started. 
It  is  proposed  to  make  the  route  more  direct  by  crossing  an 
arm  of  Burlington  Bay,  either  by  means  of  a  fill  or  by  a  high- 
level  bridge.  The  idea  of  a  fill  at  this  point  has  been  received 
with  considerable  favour,  on  account  of  its  low  cost  as  com- 
pared to  that  of  a  bridge. 

Following  the  decision  of  the  court  in  the  injunction  pro- 
ceedings in  connection  with  the  awarding  of  a  contract  for 
asphalt,  the  question  of  calling  new  tenders  for  the  supply 
of  asphalt  came  before  the  Montreal  Board  of  Control.  It 
was  sugested  by  Controller  Hebert  that  fresh  tenders  be  in- 
vited for  the  supply  of  asphalt  required  for  this  year  and 
also  fi>r  tlu'  supply  of  asphalt  for  nine  or  less  years,  a  con- 
iliii'in  being  that  an  asphalt  refinery  be  cstaldishcd  in  the 
city.  The  City  .\ttorncy,  however,  advised  that  trouble 
might  result  if  a  contract  were  given  to  a  lirni  f)ther  than 
the  Aztec  Company.  It  was  therefore  decided  to  postpone 
the  whole  question,  which  is  complicated  by  the  fact  that 
the  city  has  ordered  1,500  tons  of  asphalt  from  the  Aztec 
Company,  and  that  it  may  have  to  take  delivery  unless  the 
ounpany  waives  its  rights. 

The  Board  of  Public  Works  of  \  ancouver  has  approved 
the  City  Engineer's  recommendation  for  the  construction  of 
i  sewers  in  Ward  Eight  to  cost  $;i0.70O  and  in  Ward  Five  to 
I  cost  $8,150,  but  the  recommendation  was  ordered  referred 
to  the  finance  committee  for  sanction  and  for  provision  of 
the  necessary  means  with  which  to  carry  on  the  work.  The 
proposed  work  in  Ward  Eight  provides  for  a  sewer  on 
Twentieth  Avenue  and  Sophia  Street  to  St.  Catherines  Street 
to  cost  .$15,000,  and  one  on  Nineteenth  Avenue  from  Sophia 
Street  to  Burns  Street  at  a  cost  of  $14,500.  Other  sewer 
work  in  the  ward  is  estimated  to  cost  $1,200.  These  sewers 
are  intended  to  connect  with  the  new  sewer  completed  by  the 
joint  sewerage  board.  In  Ward  Five  it  is  proposed  to  lay 
sewers  on  Victoria  Drive-  from  Thirteenth  Avenue  to  Six- 
teenth Avenue;  on  Fourteenth  Avenue,  from  Commercial 
Avenue  to  Victoria,  and  on  Fifteenth  Avenue,  from  Com- 
mercial .\venuc  to  \  ictoria  Drive,  costing  respectively  $2,400, 
$2,750,  and  $:1000.  These  are  to  follow  up  the  Carolina  Street 
branch  trunk  sewer. 

The  work  on  the  new  locks  on  the  St.  Charles  River, 
Que.,  is  going  on  apace,  and  the  contractors,  Messrs.  Qnin- 
lan  &  Robertson,  expect  to  complete  the  dam  this  season, 
thus  permitting  the  new  rail  and  highway  bridges  to  be  start- 
ed next  year.  The  erection  of  these  locks  is  one  of  the 
largest  and  most  difficult  public  works  ever  attempted  in 
Quebec,  chiefly  on  account  of  the  conditions  under  which 
the  operations  have  to  be  carried  on.  Two  parallel  locks 
are  to  be  erected,  450  ft.  long  and  (15  ft.  wide,  which  wiien 
completed  will  i)ermit  of  sailing  vessels  with  a  draught  of 
80  feet  proceeding  to  the  upjier  basin.  The  locks  and  dam 
will  be  constructed  of  solid  concrete.  About  two  hundred 
men  are  employed,  and  the  jjlant  in  operation  includes  a  four- 
yard  dipper  dredge,  fourteen  scows,  a  50-h.p.  gasoline  touring 
launch,  and  two  travelling  scows.  There  are  seventeen  hoist- 
ing engines  and  a  .JO-ton  crane  employed  on  the  construction 
work  in  addition  to  the  concrete  machinery.  It  is  estimated 
that  the  cost  of  the  locks  and  dam  will  be  $750,000.  and  the 
work  is  e-xpccted  to  take  two  years  to  complete. 

Contracts  awarded  recently  to  the  Turbine  Equipment 
Company,  Limited,  include  one  from  the  city  of  Brockvillc 
for  one  Dc  Laval  2.500.000-galIon  gasoline  motor-driven 
pump  and  another  from  the  town  of  Orillia  for  two  Dc  Laval 
175-h.p.  multi-stage  motor-driven  centrifugal  pumps  with 
a  capacity  of  1,200  Imperial  gallons  a  minute  each.  These 


pumps  will  work  against  a  total  head  of  .'ilS  feet,  and  will 
be  directly  connected  to  Canadian  Crocker-Wheeler  variable 
speed  motors. 


An  electric  water-level  indicating  apparatus  has  been  used 
for  the  purpose  of  indicating  the  tide  level  to  dredging  ves- 
sels of?  shore.  The  apparatus  is  fixed  on  a  timber  dolphin 
about  half  a  mile  from  shore,  and  consists  of  a  35-volt  Walker 
Horrocks  automatic  electric  lighting  plant  driven  by  a  gaso- 
line engine,  with  accumulators  to  supply  the  current  to  five 
dif?erently  coloured  lamps.  A  float  in  a  standpipe  under  the 
timber  dolphin  operates  a  number  of  switches,  and  every 
six  inches  of  difference  in  the  level  of  the  water  causes  the 
switches  to  light  up  different  combinations  of  lamps  in  ac- 
cordance with  a  pre-arranged  code.  These  various  groupings 
of  coloured  lights  indicate  levels  from  zero  to  19  ft.  6  ins. 
Tiie  plant  is  entirely  automatic  in  action,  and  a  time-switch 
is  employed  to  switch  off  the  lights  in  the  daytime.  Alessrs. 
Gent  &  Company,  Limited,  of  Leicester,  England,  recently 
completed  this  interesting  application  of  their  water-level 
indicating  apparatus  in  connection  with  dredging  work  be- 
ing carried  out  by  an  English  firm. 


The  firm  of  M.  Beatty  &  Sons,  Welland,  Ont.,  were  suc- 
cessful recently  in  obtaining  an  order  from  the  War  Pur- 
chasing Commission  for  five  carloads  of  material  handling 
machinery,  including  hoisting  engines,  derrick  irons,  turn- 
tables, centrifugal  pumps,  and  clamshell  liuckets.  These  ma- 
chines will  be  used  by  the  Overseas  Construction  Corps  in 
Europe.  As  an  evidence  of  the  firm's  ability  to  make  prompt 
shipinents  of  this  class  of  machinery,  we  are  informed  that 
while  the  order  was  received  on  May  29th  the  machinery  was 
forwarded,  knocked  down  and  packed  for  ocean  shipment  on 
June  1st. 


Trade  Inquiries 

The  Weekly  Report  of  the  Department  of  Trade  and 
Commerce  contains  the  following  inquiries  relating  to  Can- 
adian trade.  The  names  and  addresses  of  the  firms  making 
these  inquiries  can  be  obtained  by  those  specially  interested 
in  the  respective  commodities  upon  application  to  the  In- 
quiries Branch,  Department  of  Trade  and  Commerce,  Ottawa: 

732.  Wrought  iron  and  steel. — A  Middlesbrough  corres- 
pondent has  a  demand  for  wrought  iron  and  steel  tubes  and 
fittings,  and  would  like  to  get  into  touch  with  Canadian 
manufacturers  able  to  supply  this  material. 

7;n.  Steel  sheets. — A  Birmingham  firm  dealing  in  mili- 
tary equipment  is  interested  in  the  supply  of  steel  sheets, 
nickeled,  coppered  and  brassed,  and  would  like  to  get  into 
touch  with  Canadian  manufacturers.  Samples  may  be  seen 
at  the  Department  of  Trade  and  C'ommercc. 

74:i.  Iron  and  steel  goods,  etc. — A  firm  in  South  America, 
large  importers  of  iron  and  steel  goods,  desire  to  hear  from 
Canadian  exporters  of  the  following:  Iron  and  steel  bars, 
iron  girders,  builders'  hardware,  brass  tuliing,  locks,  ham- 
mer handles,  grindstones,  metal  screws,  files,  aluminium, 
and  piano  wire. 

751.  Wire  and  wire  nails. — .\  lirm  in  Birmingham  is  oi)en 
to  consider  samples  and  quotations  f.o.b.  Canadian  port  on 
wire  nails,  barbed  wire  and  wire  fencing. 

752.  Wire  nails. — A  Birmingham  firm  inquires  for  prices 
of  oval  wire  nails,  brad  heads,  in  10-ton  lot  sizes  ranging 
from  lyi  inches  to  6  inches;  also  wire  slate  nails  1^-inch 
X  lOg.  and  wire  lath  nails  1-inch  x  14g.  Samples  should  be 
sent,  and  quotations  must  be  c.i.f.  Birmingham. 

753.  Steel  ingots. — A  firm  in  Birmingham  is  open  to  re- 
ceive quotations. 


Contracts  Department 

News    of   Special    Interest   to   Contractors,   Engineers,    Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Assiniboia,  Man. 

J  Mans  liavc  hecn  drawn  for  about  10 
miles  of  plank  sidewalk  to  he  construct- 
ed for  the  Township  Council.  Clerk, 
Frank  Ness,  Kirkfield  Park. 

Brockville,  Ont. 

A  by-law  has  been  passed  providing 
f(jr  the  laying  of  tarvia  pavement  on  St. 
Andrew  Street.    Clerk,  G.  K.  Dewey. 

Plans  for  a  tarvia  roadway,  curbing, 
etc.,  on  Court  House  Avenue,  have  been 
sulimitted  to  the  Town  Council.  Ap- 
proximate  cost,  .$5,500.  Engineer,  G.  H. 
l)ryson. 

Cobourg,  Ont. 

The  'I'own  ('(iuikmI  are  considering  tin- 
lading  of  concrete  or  asphalt  pavement 
on  King  Street.    Clerk,  B.  Ewing. 

East  view,  Ont. 

'("(■ndcrs  havi'  not  yet  lieen  called  Inv 
tlic  proposed  sewor  on  Montreal  i\nacl. 
Ueport  published  in  our  issue  ol  June 
1 0th  in  error. 

The  Town  Council  have  received  ten- 
ders on  the  construction  of  about  30,000 
square  feet  of  concrete  sidewalk,  and 
;j,186  feet  of  sandstone  block.  Clerk,  H. 
Washington,  (  unnuings  Bridge. 

Edmonton.  Alta. 

Tenders  on  the  construction  of  a 
watermain  to  the  site  of  the  stock  yards 
will  be  called  shortly.  City  Clerk,  C.  E. 
I'.  Cox. 

London,  Ont. 

The  lioard  of  Control  <  i  mtemplate 
the  construction  of  a  pa\cnii  nt  on  Park- 
Avenue.  Material  not  yet  .^elected.  En- 
gineer, H.  A.  Brazier. 

Lunenburg  County,  N.S. 

Tenders  on  tlie  construction  f)f  105 
culverts  will  be  received  until  noon,  June 
;:(itb,  by  Hon.  H.  E.  Armstrong,  Depart- 
ment of  Public  Works,  Halifax,  N.S. 
I'lans  and  si)ecilications  at  offices  of 
Road  Commissioners,  Halifax,  Frank 
Boylan,  New  Ross,  Grover  Cole,  Drug- 
gist, Chester,  W.  Duff  Clerk,  Lunenburg, 
and  T.  P..  Simonson,  Hridgewater, 

Montreal.  Que. 

The  C'ity  Council  will  receive  pro- 
posals with  regard  to  the  garbage  dis- 
posal i)lant  until  July  15th.  Secretary, 
L.  N.  Senecal. 

Orillia.  Ont. 

The  construction  tjf  a  pavement  on 
Front  Street  is  being  considered  by  the 
Town  Council.  Clerk,  C.  E.  Grant.  Es- 
timated cost,  $7,500. 

Pembroke,  Ont. 

The  Town  Council  are  considering  the 
construction  of  pavements  on  Hincks, 
Berlin,  and  Murray  Streets,  at  an  esti- 
mated cf)st  of  $8,000.  Clerk,  A.  J.  For- 
lier. 

Peterboro,  Ont. 

The  City  Council  have  approved  the 
construction    of    sewers    on  Westcott, 


Lansdowne  and  Maude  Streets,  and  on 
Lafayette  Avenue.  Engineer,  R.  H.  Par- 
sons. 

Portsmouth,  Ont. 

Tlie  Town  Council  have  received  ten- 
ders on  the  construction  of  sidewalks  on 
Union  Street.    Clerk,  J.  W.  Henstridge. 

Sandwich,  Ont. 

lenders  on  the  construction  of  a  large 
(|uantity  of  concrete  i)aving  and  curbs 
have  been  received  by  the  Town  Council. 
Approximate  cost,  $;iL000.  Clerk,  E.  R. 
North. 

Simcoe,  Ont. 

The  Town  Council  have  received  ten- 
ders on  the  construction  of  macadam 
roadway  and  concrete  sidewalks  and 
curbs.    C;icrk,  W.  C.  McCaul. 

St.  Lambert,  Que. 

The  construction  of  a  trunk  sewer  and 
purilication  plant,  estimated  to  cost 
about  $:!()(), 000,  is  being  considered  by 
tile  Town  Council.  Engineer,  E.  Drink- 
water,  City  Hall. 

St.  Vital,  Man. 

I'lans  have  been  prepared  for  grano- 
lithic and  plank  sidewalks  to  be  con- 
structed on  several  streets.  Municipal 
Secretary,  J.  Desjourdes,  Grand  Vital. 

Strathroy,  Ont. 

The  Town  Council  contemplate  laying 
vvatermains  on  various  streets.  Clerk, 
I'.  VV.  Atkinson. 

Toronto,  Ont. 

'File  Commissioner  of  Works,  R.  C. 
Harris,  has  recommendeil  the  purchase 
of  two  electricall\-(lri\en  pumps  for  the 
iligh  I^evel  Pumping  Station,  with  a  ca- 
pacity of  7,500,000  gallons  each  per  day. 

Tenders  on  the  construction  of  sewers 
on  Dundas  Street  from  Clendennan 
Street  to  Runnymede  Road  will  be  re- 
ceived until  July  Oth  by  the  Board  of 
C'ontrol.  Commissioner  of  Works,  R.  C. 
Harris,  City  Hall. 

Unionville,  Ont. 

The  Village  Council  are  having  plans 
for  a  waterworks  system  prepared  by 
James  T>oudon  &  Hertzburg,  Engineers, 
79  Adelaide  Street  E.,  Toronto. 

Vancouver,  B.C. 

The  construction  of  sewers  estimated 
to  cost  $.'iO,700  is  being  considered  by 
the  City  Council.    Clerk,  W.  McQueen. 

Verdun,  Que. 

The  City  Council  are  considering  the 
laying  of  asphalt  i)aving.  estimated  to 
cost  $().'5,700,  street  grading  at  a  cost  of 
$38,000,  the  construction  of  curbs  and 
gutters  at  a  cost  of  $4L0()0,  and  the  lay- 
ing of  cast  iron  sewer  pipe,  to  cost  $2,- 
M)0.    Clerk,  G.  A.  Ward,  City  Hall. 

Walkerville,  Ont. 

The  'Fown  Clerk,  C.  11.  Robinson,  will 
receive  tenders  until  June  24th  for  the 
construction  of  concrete  and  asphalt 
Ijlock  pavement  and  cement  sidewalks  on 
various  streets.  Plans  and  specilications 
at  office  of  the  Town  Engineer,  Owen 
McKay.    Approximate  cost,  $9,600. 


Wentworth  County,  Ont. 

'J'he  (  ounty  (  ouncil  are  about  to  start 
work  on  Caledonia,  Stoney  Creek,  and 
Green's  roads  and  the  Ninth  Concession. 
Approximate  cost,  $16,000.  Clerk,  J.  w! 
Jardine.  Court  House,  Hamilton. 

V/indsor,  Ont. 

lenders  will  be  received  until  June 
:;Oth  by  W.  A.  Hanrahan,  Secretary  to 
the  City  Council,  for  the  supply  of  about 
1,000  tons  of  cast  iron  pipe  and  valves, 
and  160  h.p.  boiler  equipment. 

Winnipeg,  Man. 

Pavements  will  be  laid  on  Maple  and 
Osborne  Streets  by  day  labor,  under  su- 
pervision of  City  Engineer,  W^  P.  Brere- 
ton.    hlstimated  cost,  $:!0,719. 

Woodstock,  Ont. 

The  Town  Council  have  engaged  F.  A. 
P)arbour,  Engineer,  [joston.  to  report  on 
a  new  water  supply.   Clerk.  J.  Morrison. 

CONTRACTS  AWARDED 

Bridgetown,  N.S. 

.'\  contract  for  the  construction  of  sew- 
ers for  the  Town  Council  has  been 
awarded  to  Beeler  &  Peters,  Victoria 
Street,  at  $4,750. 

Listowel,  Ont. 

Tile  Town  Council  have  awarded  a 
contract  for  the  construction  of  concrete 
paving  and  catch  basins  to  the  Munici- 
pal Concrete  Construction  Company, 
Berlin,  at  $1.46  and  $1.54  per  square 
yard. 

London,  Ont. 

The  City  Council  have  awarded  a  con- 
tract for  the  construction  of  18,000 
stiuare  yards  of  asphalt  pavement  on 
concrete  base  to  Standard  Paving  Com- 
pany, Limited,  Central  Chambers,  Ot- 
tawa, at  $3.28  and  .$3.. 3.3  per  yard. 

In  connection  with  the  installation  of 
turbine  pumps  at  Springbank.  the  City 
Council  propose  to  let  the  contract  for 
motors  to  Canadian  Westinghouse  Com- 
pany, Limited,  Hamilton,  at  $6,400.  the 
contract  for  vvatervvheels  to  Hamilton  & 
Company,  Limited.  479  Reid  Street, 
Peterboro,  at  $7,595,  and  for  pumps  to 
McDougal  &  Company,  513  William 
Street,  Montreal,  at  $4,710. 

Morris  Township,  Ont. 

A  contract  for  the  construction  of  cul- 
verts has  been  let  by  the  Township 
Council  to  W.  F'erguson.  Belgrave.  at 
$:!.■; 0  per  cubic  yard  for  abutments,  and 
$2.60  for  superstructure. 

Oiibway,  Ont. 

I'he  Town  Council  has  let  the  con- 
tract for  concrete  pavement  to  John 
Dewhurst,  Woodslee.  Approximate 
cost,  $100,000. 

Orillia,  Ont. 

The  following  contracts  have  been  let 
by  the  Water,  Power  &  Light  Commis- 
sion:— 175  h.p.  slip-ring  motors  to  Cana- 
dian Crocker  \\  heeler  Company.  George 
Street,  St.  Catharines,  at  $3,100:  pump, 
piping  and  meters.  Turbine  Equipment 
Company,  C.   P.  R.   Building,  Toronto, 
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at  $7,.!;io;  switchboards  and  cables, 
Northern  Electric  Company,  131  Sinicoe 
Street,  Toronto,  at  $2,.")()o. 

Peterborough,  Ont. 

The  contract  for  the  supply  of  a  steam 
pumping  plant  has  been  let  by  the  City 
Council  to  the  De  Laval  Dairy  Supply 
Company,    I'ark    and    Princess  Streets, 

j   I'cterborouKli-    Approximate  cost, 

I  000. 

Quebec,  Que. 

The  City  Council  ha\  e  let  the  lollnw- 
in^^  paving  contracts: — asphalt  and  scoria 
block  pavement  on  St.  Louis  and  St. 
Toye  Roads  to  Madden  &  Company, 
Quebec,  at  .$;!7.)  per  square  yard;  asphalt 
pavement  on  St.  Louis  Road  to  Quebec 
Paving  &  Construction  Company,  83  St. 
I  Josepii  Street,  Quebec,  at  $2.75  per 
I  square  yard;  paving  on  Hamel  Street 
'  and  De  Salaberry  Hill  to  Sicily  Asphal- 
tmii  Pavement  Company,  Limited,  St. 
Viateur  Street,  Montreal,  at  $3.44  per 
stiuiire  yard;  granite  block  paving  on  De 
Salaberry  Hill  to  Madden  &  Companj', 
Quebec,  at  $3.75.  Appro.ximate  total 
cost,  $05,000. 

Selkirk,  Man. 

Tile  Department  of  Public  Works. 
Winnipeg,  have  let  the  contract  fur  thc 
construction  of  an  elevated  water  lank 
at  the  Hospital  for  the  Insane  to  Chicago 
r>ridge  &  Iron  Works,  Amigari  Street, 
Bridgeburg,  Ont.,  at  $7,300,  and  for  the 
installation  of  a  steam  pump  to  General 
I  Supply  Company  of  Canada,  Limited,  85 
I    Water  Street,  Winnipeg,  at  $1,050. 

Stratford,  Ont. 

A  contract  for  the  suply  of  lock  joint 
sewer  pii)e  has  been  let  hy  the  City 
Council  to  Brennan  &  Hollingsworth,  15 
South  Street,  Hamilton,  at  $25,891. 

Toronto.  Ont. 

The  contract  for  sidewalks  and  grad- 
ing at  the  Technical  School,  Lippincott 
Street,  has  been  let  to  Britnqjl  Contract- 
ing Company,  Baxter  Street. 

Vancouver,  B.C. 

.\  contract  for  the  construction  of  a 
sewer  for  the  Vancouver  &  District 
Joint  Sewage  Board  has  been  let  to  H. 
P.  Peterson,  207  Holden  Building,  at 
$70,055.  Tenders  on  the  supply  of  30,000 
paving  brick,  5,000  bags  of  cement  and 
quantities  of  sand  and  gravel  will  be  re- 
ceived by  Mr.  Peterson. 

West  Kildonan,  Man. 

The  contract  for  the  construction  of 
two  sections  of  the  trunk  sewer  has  been 
let  by  the  Municipality  to  Thomas  Jack- 
son &  Sons,  370  C  olony  Street,  Winni- 
peg, at  $105,727.  Balance  of  contract  will 
be  let  later. 

Winnipeg,  Man. 

I'iu-  lioard  of  Control  lia\e  let  a  con- 
tract for  the  construction  of  sewers  to 
the  Ontario  Sewer  Pi|)c  Company,  Lim- 
niited,  .Mimico.  Ont.,  at  $(i,410. 


Railroads,  Bridges  and  Wharves 

Brant  County,  Ont. 

lenders  will  be  received  until  noon, 
June  liuth,  by  .\.  E.  Watts.  Court  House. 
Brantlord,  on  steel  superstructure  and 
on  reinforced  concrete  abutments  for 
l'"airchild's  and  Manwarijig  Creek 
Bridges.  Plans  and  specifications  at  of- 
lice  of  Engineers,  Jackson  &  Company, 
Temple  rUiilding.  I'rantford. 

Brantford  Township,  Ont. 

lenders  for  the  construction  of  two 


reinforced  concrete  bridges  over  Jones 
Creek  have  been  received  by  the  Town- 
ship Council.  Clerk,  J.  A.  Smith,  Court 
House,  Brantford. 

Bruce  Township,  Ont. 

Tenders  on  ilie  construction  of  two 
concrete  liridges  will  be  received  until  4 
p.m.,  June  2Gth,  by  J.  G.  McKay,  Under- 
wood, Clerk  to  the  Township  Council. 
Plans  and  specifications  with  Reeve 
J(_ihiison,  Lot  2,  Concession  7. 

Dauphin,  Man. 

The  Municipality  will  call  for  tenders 
shortly  on  the  construction  of  a  steel  and 
concrete  bridge,  between  100  and  150  feet 
long,  over  Valley  River.  Clerk,  J.-  A. 
Ciorl)j'. 

Frontenac  County.  Ont. 

The  erection  of  a  steel  bridge  on  the 
liath  Road,  about  seven  miles  west  of 
ICingston,  is  being  considered  by  the 
County  Council.  Clerk,  J.  W.  Bradshav,-, 
Kingston,  Ont. 

New  Brunswick  Province  . 

Tenders  will  be  received  until  June 
25th  by  J.  W.  Pugsley,  Department  of 
Railways  and  Canals,  (Ottawa,  for  the 
construction  of  a  subway  at  Little  Metis, 
on  the  main  line  of  the  Intercolonial 
Ivailway.  Plans  and  specifications  from 
tlie  Resident  Engineer,  Campl^ellton. 
Tenders  will  also  be  received  for  the 
construction  of  a  subway  at  Hampton, 
St.  John  sub-division.  Plans  and  speci- 
cations  at  ofifice  of  Resident  Engineer, 
Truro,  N.S.,  at  the  Station  Agent's  of- 
fice, Hampton,  with  the  Chief  Engineer, 
Moncton,  and  at  the  Department,  Ot- 
tawa. 

Puttown,  Ont. 

Tenders  on  the  construction  of  a  brid.ge 
o\er  River  Nith  will  be  received  until 
June  30th  by  A.  W'atis,  K.C.,  Brantford, 
Clerk  to  Brant  County.  Plans  and  speci- 
fications at  office  of  Engineers,  Jackson 
&  Company,  Temple  Building,  Brant- 
ford, Reinforced  concrete  abutments, 
18-foot  steel  span.  Approximate  cost, 
$7,000. 

Quebec  Province 

Tenders  on  the  construction  of  abut- 
ments and  piers  for  the  St.  Henri  River 
Bridge  on  the  main  line  of  the  Inter- 
colonial Railway  will  be  received  until 
June  25th  by  J.  W.  Pugsley,  Department 
of  Railways  and  Canals,  Ottawa.  Plans 
and  specifications  at  office  of  Chief  Engi- 
neer, Department  of  Railways  and  Can- 
als, Ottawa,  with  the  Chief  Engineer, 
Moncton.  N.B.,  and  at  ofifice  of  the  Resi- 
dent Engineer,  Levis. 

Raleigh  Township,  Ont. 

A  reptirt  has  been  adopted  by  the 
Township  Council,  recommending  the 
building  of  two  bridges.  Clerk,  A.  E. 
Robinson,  Charing  Cross. 

St.  Thomas,  Ont. 

The  London  &  Lake  Erie  Transporta- 
tion Companj',  574  Talbot  Street,  con- 
template the  construction  of  railroad 
switches.  Manager,  Ci.  Warlnirton,  .St. 
Thomas. 

Waterloo  Townshio,  Ont. 

Thi-  Township  Council  have  passed  a 
resolution  retpiesting  the  Ontario  Hydro 
Power  CTommission  to  report  upon  the 
cost  of  installing  and  oiJerating  an  elec- 
tric railway  between  Berlin  and  Guelidi. 

Winnipeg,  Man. 

The  City  (Huncil  are  considering  the 
construction  of  three  liridgcs  over  the 
.\ssiniboine  River,  at  an  estimated  cost 
of  $400,000.    Secretary,  M.  Peterson. 


CONTRACTS  AWARDED 

Bathurst,  N.B 

The  contract  for  the  construction  of 
about  two  miles  of  spur  line  to  the  Pulp 
Rlills  has  been  let  by  the  Department  of 
Railways  and  Canals,  Ottawa,  to  Reid 
McManus,  105  Church  Street,  Mon? 
ton.    ApproxTiliate  cost,  $61,000. 


Public  Buildings,  Churches 
and  Schools 

Caribou  Island,  N.S. 

Tenders  will  be  received  until  noon, 
July  15th,  by  A.  Johnston,  Department 
of  Marine  and  Fisheries,  Ottawa,  for  the 
construction  of  a  combined  wooden 
dwelling  and  lighthouse.  Plans  and 
specifications  at  the  Department  Agency, 
Halifax,  N.S.,  at  the  Post  Offices  at 
Caribou  River,  Pictou,  River  John,  New 
Glas.gow  and  Stellarton,  and  at  the  De- 
partment. 

Clarkson,  Ont. 

Tenders  on  the  erection  of  a  four- 
roomed  brick  school  will  be  received  un- 
til June  35th  by  George  Adamson,  Secre- 
tary to  School  Section  No.  6,  Toronto 
Township.  Plans  with  the  Architects, 
Ellis  &  Ellis,  Manning  Chambers,  To- 
ronto, and  with  the  Secrteary. 

Copetown,  Ont. 

Tenders  on  the  construction  of  a 
school  will  be  received  until  June  28th 
by  J.  A.  Armes,  Architect,  Federal  Life 
Building,  Hamilton,  and  by  J.  Bougliner, 
Copetown.    Brick  construction. 

Edwards,  Ont. 

Teiulers  on  the  erection  of  a  brick 
by  C.  S.  Patterson,  Secretary  to  the 
school  will  be  received  until  June  26th 
School  Board.  Estimated  cost,  $3,500 
Architect,  W.  H.  George,  Castle  Build- 
ing, Queen  Street,  Ottawa. 

Fairford,  Man. 

Tenders  on  the  erection  of  a  combined 
school  and  teacher's  residence  will  be  re- 
ceived until  July  15th  by  Duncan  C. 
Scott,  Department  of  Indian  Afifairs,  Ot- 
tawa. Plans  at  the  Post  Oflice,  Fairford. 
the  Indian  Offices,  Portage  la  Prairie  and 
Winnipeg,  at  the  office  of  Inspector  S. 
J.  Jackson,  Stonewall,  Man.,  and  at  the 
Department,  Ottawa. 

Fire  Hills,  Sask. 

Tenders  will  be  received  until  July 
15th  by  Duncan  C.  Scott,  Department  of 
Indian  Affairs,  Ottawa,  for  the  erection 
of  an  office  building  at  p-ile  Hills  Agency. 
Plans  and  specifications  at  the  Post  Of- 
fices at  Fort  Qu'Appelle,  Sask.,  Balcar- 
res,  Sask.,  Regina,  Sask.,  Lipton,  Sask., 
at  the  office  of  Inspector  W.  M.  Graham, 
Balcarres,  and  at  tlie  Department,  Ot- 
tawa. 

Goodlands,  Man. 

Tenders  will  be  received  until  Juh'  10th 
by  A.  H.  Lewis,  Box  8,  Goodland's,  for 
the  construction  of  a  floor  and  for 
painting  at  Montefire  School 

Humberstone  Townsihp,  Ont. 

G.  M.  Tice,  R.  R.  No.  I,  Humberstone, 
will  receive  tenders  until  June  25th  for 
the  erection  of  a  brick  school  in  School 
Section  No  6.  Plans  and  specifications 
with  Mr.  Tice. 

Kamsack,  Sask. 

Tenders  on  the  erection  of  a  combined 
school  and  teacher's  residence  on  the 
Cote  Reserve  will  be  received  until  noon, 
July  23nd.  by  Duncan  C.  Scott.  Depart- 
ment of  Indian  Affairs.  Ottawa.  Plans 
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at  the  foHovvinK  Post  Oflices: — Yorkton, 
Sask.;  Canora,  Sask.;  Melville,  Sask.; 
Kamsack;  at  the  Indian  Office,  Winni- 
peg, at  the  office  of  VV.  G.  I51ewctt,  In- 
dian Agent,  Kamsack,  and  at  the  Depart- 
ment. Ottawa. 

London,  Ont. 

Tenders  will  be  receixed  until  4  p.m., 
June  2i)tli,  by  R.  C.  Desrochers.  Depart- 
ment of  Public  Works,  Ottawa,  for  elec- 
trical wiring  and  fittings  for  the  Post 
Office  and  Carling  Block  Annex  and  for 
the  Customs  House.  Plans  and  specifi- 
cations with  caretakers  of  these  build- 
ings, and  at  the  Department. 

Milton,  Ont. 

A  contract  f(jr  kalaniein  doors,  steel 
sash  and  stairs  will  be  let  shortly  by  the 
Architects  for  the  new  Registry  Office, 
G.  M.  Molesworth  &  G.  M.  West,  2  Col- 
lege Street,  Toronto. 

Mimico,  Ont. 

'J  he  erection  of  an  additinnal  building 
at  tile  Victoria  Industrial  .Sciiool  has 
been  recommended  by  .Superintendent 
l'"errier  in  his  annual  report.  Estimated 
cost,  $13,000. 

Montreal.  Que. 

The  .Sisters  of  the  Good  .Shepherd.  .H.tO 
I'ullum  Street,  contemplate  alterations  to 
the  women's  jail,  estimated  to  cost  about 
$.5,000.  Work  to  consist  of  changes  and 
enlargements  to  the  roof. 


June  39th  by  J.  M.  Cowan,  .Architect,  6.5 
.Adelaide  Street  E.  Plans  and  specifica- 
tions with  the  Engineer,  A.  E.  hreeman, 
•iOI  Manning  Chambers. 

Tenders  will  be  received  until  June 
.'iOtii  for  midsummer  repairs  to  the  Sep- 
arate Schools.  Plans,  etc.,  at  office  of 
the  Architect,  C.  J.  Read,  203  Confedera- 
tion Life  Piuilding. 

CONTRACTS  AWARDED 

Gifford,  Que. 

i  lie  general  and  masonry  contracts  in 
connecti(;n  with  the  erection  of  a  pres- 
bytery for  the  Parish  of  St.  fgnace  de 
Loyola  have  been  let  to  Celcstin  Parent, 
Gifford.    Estimated  cost,  $9,500. 

JHamilton,  Ont. 

Ill  (  MiirrrfTii  111  with  tlie  erection  of  a 
lodge  hall  at  240  James  Street  N.  for  T. 
-liL  Gould,  236  James  Street  N.,  the  gen- 
'cral,  mas(mry.  carpentry,  and  steel  con- 
tracts have  lieen  let  to  S.  Howard.  231 
Mary  Street.  Other  trades  not  let. 
proximate  cost,  $8,000. 

Lundar,  Man. 

The  contract   for    the    erection    of  a 


Newcastle,  N.B. 

The  installatinn  of  an  electric  elevator 
in  the  Miramiilii  Hospital  is  under  con- 
sideration. .Secretary  to  Hospital  Board, 
E.  A.  McCurdy. 


Pense,  Sask. 

Tenders  on   the   irrrlioii   of  a 
Hall  will  be  received  until  June  I 
H.  L.  Williams,  Secretary  to  the  Town 
Council.    Plans  and  specifications  at  of- 
fice of  Storey  &  Van   Egniond,  Archi- 
tects, 1013  McCalluHi  Hill  Block.  Regina. 

Sault  Ste.  Marie,  Ont. 

The  Department  of  Public  Works,  To- 
ronto, are  having  plans  prepared  for  a 
Court  House.  Brick  and  stone  construc- 
tion. 

Sherbrooke.  Que. 

The  Cjty  Council  are  considering  the 
erection  of  a  City  Hall,  and  have  author- 
ized the  Parks  Committee  to  prepare  a 
report  on  a  site.    Clerk,  E.  C.  Gatien. 

The  Pas,  Man. 

David  Clapp.  .Secretary  to  the  Scliocd 
Board,  will  receive  tenders  until  July 
10th  on  the  erection  of  a  school,  and 
separate  tenders  on  plumbing  and  heat- 
ing. Plans  and  specifications  at  office  of 
the  Architect.  G.  X.  Taylor,  and  with 
MacLean  Dail\  Urports,  Eimited,  302 
Travellers  Building,  Winnipeg.  Esti- 
mated cost,  $43,000. 

Toronto,  Ont. 

Tenders  will  be  received  until  June 
2jth  by  W.  C.  Wilkinson.  Secretary  to 
the  Board  of  Education,  for  the  erec- 
tion of  an  addition  to  St.  Clair  .Avenue 
School.  Plans  at  office  of  Building  Su- 
perintendent, City  Hall.  Estimated  cost. 
$30,000. 

Tenders  for  heat  regulation  at  Jesse 
Ketchum  and  Rosedale  Schools  and  for 
repairs  and  improvements  at  sundry 
schools  will  be  received  until  June  25th 
by  the  Board  of  Education. 

Tenders  on  the  heating,  plumbing,  and 
wiring  required  in  the  erection  of  the 
Church  of  St.  Vincent  de  Paul  on  Ron- 
cesvalles  Avenue  will  be  received  until 


—V- school  has  been  let  to  Wolver  Construe 

'    tiori  ComnanT,  Eimite^(^l  2H8  .Mllllh  H  

•WTrTnipeg.  Approximate  cost,  $10,000. 
['  rame  construction. 

St.  Thomas,  Ont. 

H.  Smale,  Sparta.  Ont.,  has  been 
awarded  the  contract  for  the  erection  of 
a  srIiMol  fnr  Srlu.cjl  Section  No.  2.  Ap- 
I-)rii.\imate  cnst,  $3,()00. 

Strathclair,  Man. 

The  contract  for    the    erection    of  a 
school  for  the  Strathclair  Consolidated 
(  School  District  No.  284  has  been  let  to 
l^'J;"  T^RjudiiiLjL-^^        Portagcja  Prairie. 

Unck  and  fraiiiF'cOn.?tftt(!tton.  colioiece 
foundation,  shingle  roofing.  Estimated 
cost,  $13,000. 


Waterloo,  Ont. 

I'be  Pulilic  School  Hoard  have  let  the 
contract  for  the  installation  of  a  steam 
heating  system  to  Weichel  &  Company, 
King  Street. 


Business  Buildings  and  Indus- 
trial Plants 

Birch  Hills,  Sask. 

Scott  llms.  flour  and  feed  merchants, 
contemplate  the  erection  of  a  Hour  mill, 
with  a  36-barrel  capacity. 

Elmwood,  Man. 

Work  is  abiiut  to  start  on  the  erection 
of  a  motion  pitcture  theatre  on  Kelvin 
Street  for  M.  Gonsalves,  160  Eugenie 
Street,  Norwood.  Work  will  be  done 
under  supervision  of  the  lingineers, 
Roberts  &  Frith,  Canada  Building,  Win- 
ni])eg.  Brick  construction,  concrete 
foundation,  ready  roofing.  Estimated 
cost,  $13,000. 

Fenelon  Falls,  Ont. 

The  erection  of  a  chemical  works  is 
being  considered.  John  Carew,  M.P.P., 
Willi;ini  Street,  Lindsay,  and  Thomas 
HcKlgson  are  interested  parties. 

Lachine.  Que. 

Work  has  been  started  by  day  labor 
on  the  erection  of  a  shell  factory  for  the 
Dominion  Bridge  Company.  I>imited.  I,.a- 
chine  Locks.  Brick  and  steel  construc- 
tion.   Estimated  cost.  $10,000. 

Levis,  Que. 

J.  Turgeon,  18  Carrier  Street,  is  con- 
sidering the  erection  of  a  sash  and  door 


factrjry  on  Wolfe  Street,  estimated  t(» 
cost  $5,000. 

Macleod,  Alta. 

J  he  T  own  Cfjuncil  will  shortly  com- 
mence the  construction  of  an  elevator  •  , 
replace  that  recently  destroyed   by  tir^ 
Clerk.  E.  I'",  P.rown. 

Manor.  Sask. 

Hogg  &  Lytle,  f^oyal  liank  Building, 
Toronto,  are  about  to  erect  a  grain  ele- 
vator here,  with  a  capaciey  of  about  30,- 
000  bushels.    Metal  clad  construction. 

Maxville,  Ont. 

I  he  Borden  Milk  Company.  Limited, 
396  St.  Paul  Street,  Montreal,  contem- 
plate the  erection  of  a  condensed  milk 
lactory  here,  and  will  have  i)lans  pre- 
pared by  their  Engineer. 

Medicine  Hat,  Alta. 

Plans  are  being  prei)ared  for  stores  to 
be  built  for  Robert  Mitchell,  Second 
Street,  at  an  estimated  cost  of  $30,000. 
The  general  contract  for  the  work  has 
been  let  to  M.  C.  Sackrider,  168  Fourth 
Street  S.  E.  Bedford  stone  construction, 
concrete  foundation,  feit  and  gravel  roof- 
ing. 

Montreal,  Que. 

The  Union  Brewery.  Limited.  592  Ca- 
dieux  Street,  will  shortly  rebuild  their 
premises,  recently  destroyed  by  fire. 

Work  has  been  started  on  the  erection 
of  three  stores  and  flats  on  Masson 
Street  by  E.  Tetreault.  St.  Pie  de  Bagot 
Street.    Estimated  cost,  $6,000. 

Ottawa.  Ont. 

Prices  on  reinforcing  for  the  garage 
being  built  on  Slater  Street  for  M.  Lan- 
dreville,  Albert  Street,  are  being  received 
by  W.  H.  George,  .Architect,  Castle 
Building,  Queen  Street.  Concrete  and 
brick  construction.  .A.pproximate  cost, 
$20,000. 

Tenders  for  the  erection  of  an  agricul- 
tural building  on  the  experimental  farm 
for  the  Department  of  Public  Works, 
Ottawa,  will  be  received  until  4  p.m., 
June  28th,  by  R.  C.  Desrochers,  Secre- 
tary to  the  Department.  Concrete  foun- 
dation, stone  and  brick  construction,  felt 
and  asbestos  roofing.  Plans  and  speci- 
fications at  the  Department. 

Quebec,  Que. 

A.  Trousseau,  44^  St.  Joseph  Street,  is 
building  a  store  and  residence  on  Grant 
Street,  estimated  to  cost  .$3,000.  Brick 
and  frame  construction,  concrete  founda- 
tion, metal  and  asbestos  roofing. 

Riviere  du  Loup  Station,  Que. 

Work  has  been  started  on  the  erec- 
tion of  a  store  and  warehouse  for 
Thomas  Langlois.  Lafontaine  Street. 
Brick  and  stone  construction,  .\pprox:- 
mate  cost.  $25,000.  Architect,  G.  Ouinie'. 
Rue  Eglisc,  Fraservillc. 

Toronto,  Ont. 

G.  Cruttenden,  1011  Queen  Street  E., 
has  commenced  work  on  alterations  to 
his  premises.  Brick  foundation,  new 
store  front. 

Work  is  progressing  on  the  store  und 
apartments  being  built  at  Davenport  and 
Oakwood  Streets  by  R.  H.  Penprays.  94 
Geary  .Avenue.  Smaller  trades  are  bi'ing 
sub-let. 

CONTRACTS  AWARDED 
Dundas,  Ont. 


The  tuimact  for  the  erection  of  a  shell 
Vl^esting  shop  for  John  Bertram  Sons  & 
Company.  Limited.  Hatt  Street,  has  been 
let  to  Dickson  Buildinp;  Compa.n^-.  King 
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Street.  Steel  and  galvanized  iron  con- 
struction, concrete  foundation. 

Dundalk,  Ont. 

The  contract  for  tiie  erection  of  a  hy- 
dro-electric sub-station  has  been  let  by 
the  Town  Council  to  A.  C.  McDonell, 
Dundalk. 

Hamilton,  Ont. 

Tile  contract  for  heating  in  connec- 
lion  with  the  warehouse  being  built  at 
(  annon  and  Catharine  Streets  for  Uavis 
Bros..  2  Park  Street  S.,  has  been  let  to 
\.  Rodgers  &  Company,  752  King  Street 
1-:..  and  for  plumbing  to  P.  .A..  Moore,  9:u) 
King  Street  E. 

Plans  have  been  drawn  by  F.  W.  \\  ar- 
ren.  Hank  of  Hamilton  Building,  fur  a 
store  and  residence  to  be  erected  at  i:; 
Barton  Street  E,  for  H.  F.  Kirkwood. 
The  general,  carpentry,  steel  and  roofing 
contracts  have  been  let  to  MacKay  Bros., 
Lister  Building.  Other  trades  not  let. 
I'.stiniated  cost,  $4,000. 

Lachine,  Que. 

I.  W.  Le|)ailleur,  4:i  St.  Joseph  Street, 
is  erecting  a  gas  house  for  the  Lachine 
(las  Manufacturing  Company,  Broadway 
and  20th  .Avenue.    Estimated  cost,  $5,000. 

Leamington,  Ont. 

The  contract  for  the  installation  of  a 
sprinkler  system  at  the  premises  of  the 
iL  \.  Heinz  Company,  Limited,  has  been 
let  to  the  Vogal  Company  of  Canada, 
Limited,  620  St.  Paul  Street,  Montreal. 

London,  Ont. 

The  carpentry  contract  in  connection 
with  the  erection  of  stores  and  apart- 
ments for  VV.  M.  Gartshore,  Ridout 
Street,  has  been  awarded  to  L.  H.  Mar- 
tyn  &  Company,  SOT  Princess  Avenue, 
and  the  masonry  contract  to  Jack  Mor- 
an.  93:i  Maitland  Street.  Other  sub-con- 
tracts will  be  let  shortly. 

Montreal,  Que. 

In  connection  with  the  stables  being 
erected  for  J.  M.  .-\ird,  165  St.  I'rbain 
Street,  the  contract  for  the  supply  of  re- 
inforcing steel  has  been  let  to  G.  13.  Rey- 
nolds. .-\gent  for  the  Trussed  Concrete 
Steel  Comi)anv  of  Canada,  50  Beaver 
Hall  Hill.  Montreal. 

Work  has  been  started  on  the  erection 
.■f  a  store  on  St.  Paul  Street  for  Masson 
Estate,  1."$  St.  James  Street.  The  con- 
tract for  masonry  and  plastering  has 
been  awarded  to  A.  Filion  &  Frere,  2419 
St.  Denis  Street,  and  the  carpentry,  roof- 
ing, painting,  heating,  plumbing  and  elec- 
trical contracts  to  V .  Pauze  &  Fils  Com- 
pany. :i2<'«  Greene  Avenue. 

Niagara  Falls,  Ont. 

Pinneo  Ik  Sons.  LU  Oak  Street,  have 
let  the  contract  for  heating  and  plumb- 
ing in  connection  with  the  erection  of  a 
box  factory  on  Second  Street  to  G.  O. 
Gray.  Queen  Street,  and  the  contract 
for  electrical  work  to  Carter  Electrical 
Conipany,  Eric  .Avenue. 

Ottawa,  Ont. 

The  electrical  contract  in  connection 
with  the  theatre  being  erected  for  B. 
Stapltton.  Queen  .Apartments,  has  been 
let  to  A.  C.  .Alexandra,  112  Slater  Street. 

The  general  contract  for  alterations 
lo  a  building  on  Clarence  Street  for  E. 
V.  Glceson,  Carlton  Chambers,  has  been 
let  to  J.  Meaghan.  26  Westmount  Street. 

In  connection  with  the  erection  of  an 
addition  to  a  store  on  I'Tgin  Street  for 
S.  \V.  Halliday,  20  .Arlington  Street,  the 
contract  for  heating  and  plumbing  has 
been  let  l<>  Hollcwav  &  Son.  :!7:!  Somer- 


set  .Street,  and  for  electrical  work  to  E. 
(i.  Tressider,  58  Second  Avenue. 

Plymouth  Township,  Ont. 

Work  lias  been  commenced  on  the 
erection  of  farm  buildings  for  J.  D. 
Grieve,  London  Road,  by  Joseph  Ran- 
dall, VVanstead.  Frame  construction. 
Estimated  cost,  $3,500. 

Quebec,  Que. 

The  general  contract  for  the  erection 
of  a  store  and  residence  for  Mme.  Gas- 
pard  Dion,  696  St.  Valiere  Street,  has 
l)een  let  to  J.  Patry,  120  St.  Mathias 
Street.  Brick  and  frame  construction, 
concrete  foundation,  metal  and  asljestos 
roofing.     Estimated  cost,  $3,000. 

Riviere  Du  Loup  Station,  Que. 

Tlie  contract  for  the  erection  of  a  store 
and  warehouse  on  Lafontaine  Street  for 
X'ictor  Devost,  Fraserville,  has  been 
awarded  to  N.  Dupont.  Brick  construc- 
tion. 

Stratford,  Ont. 

Tile  City  Council  have  let  the  contract 
for  the  trussed  steel  roof  in  connection 
,:ith  the  erection  of  a  barn  on  St.  Pat- 
rick Street,  to  Stratford  Bridge  &  Iron 
Works,  91  Erie  Street"  and  tor  the  walls, 
doors  and  windows  to  S.  S.  Keller,  Strat- 
ford. 

Strathroy,  Ont. 

The  contract  for  the  installation  of  a 
sprinkler  system  in  the  premises  of  the 
Diamond  Colonial  Furniture  Company 
has  been  awarded  to  General  Fire  Ex- 
tinguisher Company,  1200  Dundas  Street, 
Toronto. 

Toronto,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  shed  at  283  Carlton  Street  for 
F.  T.  James  Company.  29  Church  Street, 
by  A.  Weller  &  Company,  Limited,  54 
Tecumseth  Street.  Brick  construction, 
felt  and  gravel  roofing.  Estimated  cost, 
$4,000. 

Allen  Bros.,  Birch  Clif?  P.  O.,  have 
commenced  the  excavation  for  two  stores 
and  apartments  to  be  built  at  65-67  Dan- 
forth  Avenue  for  E.  G.  Goodwin,  63  Di^n- 
fortli  Avenue.  Smaller  trades  will  be 
sub-let.  Brick  construction,  tar  and 
gravel  roofing.    Approximate  cost,  $8,000. 

The  contract  for  masonry  and  con- 
crete work  in  connection  with  the  erec- 
tion of  an  addition  to  the  factory  of  J. 
Simpson  &  Son,  8  Berkley  Street,  has 
been  let  to  R.  Chalkley  &  Son,  34  Vic- 
toria Street.  Work  has  been  '  started. 
Api)roximate  cost,  $4,000. 

Welland,  Ont. 

The  Standard  Steel^CumillKt'o"  Gcj_iii^ 
pany.  White  Block.  haAa'  commenced  the 
erection  of  an  addition  to  the  plant  of 
the  Canadian  Billings  &  Spencer,  Lim- 
ited, Major  Street.  Machinery  for  forge 
and  iron  work  will  be  recpiired.  Esti- 
mated cost,  $30,000. 

Windsor,  Ont. 

Work  has  been  started  on  the  erection 
of  stores  for  Sopcr  &  Dupuis,  59  Ouel- 
lette  .Avenue,  by  Blaise  &  Ramsay,  c/o 
owners.  Concrete  block  and  brick  con- 
struction.   .Approximate  cost.  $5,000. 


Residences 

Allenford,  Ont. 

I.  Wiley  is  erecting  a  residence  esti- 
mated to  cost  about  $3,000.  White  brick 
and  frame  construction,  concrete  Inund- 
ation, shingle  roofing. 


Milton,  Ont. 

Tenders  for  the  erection  of  a  jailer's 
residence  here  for  the  County  of  Hal- 
ton  will  be  received  until  June  29th  by 
the  County  Clerk,  W.  Panton,  Milton, 
and  by  the  Architects,  G.  M.  Molesworth 
and  G.  M.  Gest,  2  College  Street.  Brick 
construction.  Plans  with  Clerk  and  Ar- 
chitects. 

Montreal,  Que. 

R.  Godnito,  680  De  Gaspe  Street,  is 
building  five  fiats,  on  Clarke  Street,  at  an 
estimated  cost  of  $3,500. 

P.  Katz,  451  St.  Lawrence  Boulevard, 
has  commenced  the  erection  of  five  flats, 
estimated  to  cost  $5,000. 

Ottawa,  Ont. 

The  owner  of  buildings  on  Laurier 
Avenue,  which  are  to  be  converted  into 
apartments,  is  Dr.  J.  Milton  Graham, 
327  Clemow  Avenue.  Report  in  our  is- 
sue of  June  2nd  is  in  error. 

Peterborough,  Ont. 

Fred  Finnic.  146  George  Street,  has 
purchased  a  summer  resort  at  Jubilee 
Point,  and  will  erect  a  numljer  of  cot- 
tages. 

Quebec,  Que. 

E.  C.  Brochu,  147  St.  Cyrille  Street,  is 
building  a  residence  on  Averdeen  Street, 
estimated  to  cost  $9,000.  Brick  construc- 
tion, concrete  foundation,  metal  and  as- 
bestos roofing. 

Work. has  been  started  on  the  erection 
of  a  residence  on  Aberdeen  Street  by 
Leon  Nadeau,  105  Franklin  Street.  Brick 
and  frame  construction,  concrete  found- 
ation, metal  and  asbestos  roofing.  Esti- 
mated cost,  $6,000. 

Work  has  been  started  on  the  erection 
of  a  residence  on  First  Avenue  by  Da- 
mase  Belanger,  Domaine  Lairet.  Brick 
construction,  concrete  foundation,  metal 
roofing.    Approximate  cost,  $5,000. 

Toronto,  Ont. 

Work  has  been  started  by  E.  C.  Hurl- 
but.  44  Castlefield  Avenue,  on  the  erec- 
tion of  a  residence  at  136  St.  Clements 
Street.  Brick  construction,  shingle  roof- 
ing.   Estimated  cost,  $3,500. 

Work  has  been  started  on  the  erection 
of  a  residence  at  97  Balsam  Avenue  by 
G.  Martin,  100  W^'ood  Street.  Smaller 
trades  will  be  sub-let.  Estimated  cost. 
$3,000.  Brick  construction,  shingle  roof- 
ing. 

J.  Ross,  302  Wright  Avenue,  is  build- 
ing a  residence  at  114  Woodside  Street, 
estimated  to  cost  $3,500.  Brick  construc- 
tion, shingle  roofing.  .Smaller  trades  not 
yet  awarded. 

Work  on  th.e  erection  of  a  residence 
on  Baby  Point  Crescent  has  been  started 
by  J.  A.  Ayearst,  325  Davenport  Road. 
-Approximate  cost,  $5,000. 

Plans  have  been  drawn  for  a  residence 
to  be  built  on  Spadina  .Avenue,  York 
Township,  by  R.  A.  Thompson,  340 
Montrose  .Avenue.  Brick  construction, 
shingle  roofing.  Approximate  cost,  $4,- 
000.    Smaller  trades  will  be  let. 

Plans  for  alterations  and  additions  to 
ei.ght  residences  have  been  prepared  for 
Mrs.  Just,  2  Otter  .Avenue.  Tenders  are 
being  received  on  labor  only  for  brick 
veneering,  and  on  the  supply  of  about 
35.000  face  brick. 

Contracts  have  not  yet  been  awarded 
for  plastering  or  painting  in  connection 
with  a  pair  of  residences  being  built  at 
7-9  Mountjoy  .Avenue  by  G.  J.  Custance, 
0  1  Redwood  .Avenue. 

(Continued  on  page  53) 


Brighton  Tenders 


'I'lic  ilate  of  receiving  tenders,  in  vvliolc  or 
liart.  for  llic  i  li  Ifrrciil  trades  required  in  the 
erection    an.l    -  .  .m 1 1  ,h  1 1. ui     of     a     Union  School 

ItuildiiiK   at    I'.ii^l   Ont.,   has   heen  extended 

from   June  21  to  June  28. 

K.   C.  liROVVNE. 

Sec.-Treas.  Hoard  of  Kdncation. 

l!riRliton,  Onl. 

EI.LIS  &  EI.LIS, 
Architects, 

2~f  Manning   Chaniliers,  Toronto. 


Tenders  for  Culvert 
Pipe 


'Tenders   will   be   received   by   the  undersigned, 
n.ldv.ssed    to    Chester    S.    Walters.    Ks,|.,  Mayor, 
(liai.n.an.    I'.oard    of    f,.ntrol,    1 1 ''"i' 
5  o'clock  p.m..  Wednesday,  June  30th.  1915,  for 
the  following: — 

21)0  ft.  of  :!(>in.  Calvanized  Corrugated  Iron 
Pipe. 

Tenders  must  be  on  forms  supplied  by  tlie 
City  Coriioration. 

Specihcations  and  form  of  tender  covering  the 
above  may  be  obtained  upon  application  to  the 
City   Engineer's  Office,  Hamilton. 

.S.  H.  KENT, 
.,r  City  Clerk. 


Tenders  Wanted 


Separate  sealed  tenders,  addressed  to  J.  F. 
Smythe,  Esq.,  Chairman.  Wat.r  Commissioners, 
Windsor,  Ontario,  and  marked  '■lender  will  be 
received  up  to  12  o'clock  noon,  on  Wednesday, 
June  30th,  1915,  for  :— 

(a)  :!IM)  tons  more  or  less  of  0-in.  cast  iron  water 

pipe. 

.■SO  tons  more  or  less  of  .S-in.  cast  iron  water 

7(iil'"ions  more  or   less   of  'JiMn.   cast  iron 

water  pipe.  .  . 

II)  tons  more  or  less  of  specials,  consisting 
of  crosses,  tees  and  reducers. 
All   according   to   Class   C.    standard  specifica- 
tions adopted  by  Canadian  Society  of  Civil  En- 
gineers. 

(b)  Five  20-in.  Valves  Ceared. 
One  12-in.  Valve. 

Two  10-in.  Valves. 

(c)  Twenty  tons  of  Pig  Lead. 

All  of  the  above  to  be  delivered  f.o.b.  cars 
WiiKlsor,  Ontario. 

,\11  pipe  must  be  tested  to  300  lbs.  before  leav- 
ing the  factory.  A  certificate  of  test  must  be 
furnished  in  accordance  with  the  terms  of  Sec- 
tion 1(1.     No  outside  weights  will  be  accepted. 

A  certified  cheque  payable  to  the  order  of 
the  Water  Commi-.sinners  equal  to  5  per  cent,  ni 
the  amount  of  cai  li  section  of  above  tenders  must 
accompany  cat  li  ti  iidi  v,  which  chccpie,  in  the 
case  of  an  uii^nr,  .  s.,|ul  tcn.lrrcr,  will  be  forlliwith 
retnined,  lint  in  llic  .  a^c  nf  the  successful  ten- 
derer, will  lie  icl.-iiiu-d  until  a  s.al  i  sfact  i  ir  y  bond 
for  the  due  pcrfiMiiiaiKc  of  the  \\..rk  r\ciiitc.!, 
or  if  such  successful  tenderer  foi  any  ic.is,,ii 
neglects  or  refuses  to  execute  a  satisfactory  iM.itii 
within  l.T  days  after  notice  that  his  tender  has 
been  accepted  by  the  Water  Commissioners,  said 
cheipie  will  be  cashed,  ami  the  <spciisi-  nf  ic 
advertising  the  work  reipiircd.  and  inv  .aMiimiril 
cost  in  connection  with  tin-  same  ox  ci  the  amount 
of  his  tender,  will  be  retaineil  from  the  iiroceeds 
of  such  cheque. 

The  right  is  reserved  to  reject  any  or  all  ten- 
ders or  to  accept  any  tender. 

THE  WATER  COMMISSIONERS, 

W.  A.  Hanrahan,  Secretary. 
Windsor,  Ont.,  June  18th,  191.5.  25 


Department  of  the  Naval  Service 

Tenders  for 
Life  Saving  Station 


Sealed  tenders,  addressed  to  the  undersigned 
,ind  endorsed  "Tender  for  Eife  Saving  .Station" 
and  accomjianied  by  cheque  for  10  per  cent,  of 
the  amount  of  the  tender,  will  be  received  up  to 
noon  on  Friday,  July  9th,  1916,  for  the  construc- 
tion of  new  buildings  for  the  Life  Saving  Station 
at  Point  Pelee  on  Lake  Erie,  Ontario. 

Forms  of  tender  with  plans  and  specification:^ 
may  be  obtained  on  application  to  the  under- 
signed. 

The  plans  and  sjieeilications  will  also  be  ex- 
hibited ill  the  oflnces  of  the  District  Engineers, 
Dep.iitnunt  of  Public  Works,  Toronto  and  Wind- 
sor, and  at  the  present  Life  Saving  Station,  Point 
Pelee. 

J.  DESBARATS, 
Deiuity  Minister  of  the  Naval  .Service. 
l)<*partment    of    the    Naval  Service, 
Ottawa,  June  l.^th,  1!)1.^>. 
I 'nauthorized  publication  of  this  advertisement 
will  not  be  paid  for.  25 
S1T2S. 


COUNTY  OF  BRANT 


Fairchild's  and  Man- 
waring  Creek  Bridges 

Governor's  Road 


Sealed  tenders,  clearly  endorsed  on  the  outside 
"Tender  for  Steel  .Superstructure  Fairchild's  & 
Manwaring  Creek  P.ridges,"  or  "Tender  for  re- 
inforccrl  concrete  abutments  Fairchild's  Creek  & 
Manwaiing  Creek  Itiidges,"  will  be  received  by 
the  (  ouiit\'  nf  r.iant  iqi  to  1*2  noon  on  Wednes- 
day, 30th  of  June,  1915. 

The  bridges  are  each  of  Ot)  ft.  clear  waterway, 
10  ft.  roadway,  and  Class  "A"  loading,  and  are 
situated  within  !4  mile  of  each  other,  3J4  miles 
south-west    of    Harrisburg  Junction. 

The  abutments  contain  152  cu.  yds.  and  170 
cu.   yds.  respectively. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  County  Engineers,  Jackson  &  Com- 
pany, Temple  Buililing,  Hrantford,  from  whom 
tender   forms   may   be  obtained. 

Tenders  must  be  addressed  to  the  County 
Clerk,    County    Building,  Brantford. 

ALAN  MAIR  JACKSON, 
24-25  County  Engineer. 


Business  Opportunity 


Will  sell  Canadian  patent  rights  Baltzer  Sys 
tem  of  constructing  inexpensive  concrete  houses. 
Only  successful  system  of  kind.  Most  comfort- 
able, durable,  attractive,  5-room  houses  built. 
.Simple  apparatus.  System  has  fully  demonstrat- 
ed its  worth  in  the  United  .States.  Approved  by 
Ciovernment.     Write  for  details  immediately. 

AUGUST  BALTZER, 

Severance  Building, 
21-25  Los  Angele-,  Cal. 


INGERSOLL,  ONT. 


Tenders  for  Pavement 


Sealed  tenders  addressed  to  W.  R.  Smith, 
Town  Clerk,  will  be  received  up  to  6  o'clock  p.m., 
July  5th,  for  the  construction  of  approximately 
7,17.">  sffuare  yards  of  vitrified  brick  pavement  on 
a  concrete  base  with  :{,5(X)  feet  of  combined  curb 
and  gutter.  Plans  may  be  seen  at  the  office  of 
the  Town  Clerk  and  at  the  offices  of  the  Con- 
tract Record,  ;i47  .Adelaide  Street  West,  Toronto. 

The  lowest  or  any  tender  not  necessarily  ac- 
ce|)ted. 

ERNEST  J.   nor, LAND. 
2.J  Engineer. 


TENDERS 


Tenders  will  be  received  by  G.  H.  Dickson,  R.  R. 
.\o.  1,  .VIoorefield,  or  the  Engineers.  Bowman  ic 
Connor,  for  the  construction  of  a  25-ft.  concrete 
beam  briilge  between  the  counties  of  Perth  and 
Wellington  up  to  Thursday  evening,  July  24th; 
or  will  be  receiveil  at  the  letting  at  Listowel, 
Friday,  25th,  at  1  p.m. 

P.OWMAN  &  CONNOR, 
Engineers, 

25  31  Queen  .Street  West,  Toronto. 


FOR  SALE 


Complete  shop  outfit,  consisting  of: — 
One  10  X  15  Iron  Shaper; 
One  Pedestal  Emery  Stand; 
One  20-in.   Square   Base  Champion  Drill; 
One  14  X  2.S  Fay  &  Scott  extension  gap  lathe; 
One  .S  H.P.   Gasoline  Engine; 
Together    with    belting,    shafting,    hangers,  and 
pulleys. 

This  machinery  in  first-class  condition.  Box 
21.'!,  Contract  Record,  Toronto.  23-27 


Fires 

East  Angus,  Que. 

A  business  block  belonging  to  J.  A. 
Planche  has  been  destroyed  by  fire. 
Owner  will  rebuild. 

Halifax,  N.S. 

The  boiler  plant  of  T.  Hogan  &  Com- 
pany, 123  Water  Street,  has  been  des- 
troyed by  fire.     Loss,  $10,000,  partially 

insured. 

Leamington,  N.S. 

Gordon  Churchill's  residence  and  barns 
have  been  gutted  by  fire.  Loss.  .$4,000, 
partly  covered  by  insurance. 

Moncton,  N.  B. 

The  engine  room  of  the  Paul  Lea 
C(iiii|)any,  96  Westmoreland  Street,  has 
been  destroyed  by  fire.  Loss,  $2,000, 
covered  by  insurance. 

North  Sydney,  N.  S. 

Fire  has  destroyed  the  premises  of  J. 
Ingrahatn,  Commercial  Street.  The  loss, 
$10,000,  is  jiartly  covered  by  insurance.  ' 

Point  Grey,  B.C. 

Two  residences  on  20th  .Avenue  W.,  } 
belonging  to  C.  Hooper,  581  ISth  .•\ venue  | 
E..  have  been  destroyed  by  fire.  Loss, 
$10,000.  I 


m 
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Residences 

(Continued  from  page  51) 

Tentlcrs  on  exca\ation  and  brickwork 
in  connection  with  the  erection  of  a  pair 
of  houses  on  Kent  Road  are  bein;^  re- 
ceived by  \V.  H.  Uinphrey.  8:!  Welles- 
ley  Street.  Estimated  cost  of  liuildings, 
$5,000. 

Plans  have  been  drawn  for  a  residence 
to  be  erected  at  Lippincott  and  Herrick 
Streets  by  M.  Peters,  (517  Queen  Street 
W.  Brick  construction,  shingle  roof- 
ing.   Approximate  cost,  $4,000. 

Tenders  for  all  trades  required  in  the 
erection  of  a  pair  of  residences  on  Gil- 
lespie Avenue  are  being  received  by  W. 
Melliship,  Gilmour  Avenue.  Brick  con- 
struction, shingle  roofing.  Estimated 
"cost,  $.-),ooo. 

W.  Edmonds,  10  Biggar  .\venue.  is 
erecting  a  residence  on  Regal  Road,  es- 
timated to  cost  $4,000.  Smaller  trades 
will  be  let. 

H.  l.efneski,  433  Roxton  Road,  is  build- 
ing a  pair  of  residences  at  09^'  Garden 
Avenue.  Brickwork  has  been  let,  and 
material  for  other  trades  will  be  bought 
by  owner,    .\pproximate  cost,  $4, .500. 

Winnipeg,  Man. 

Work  has  been  commenced  on  the 
erection  of  a  residence  on  Aberdeen 
Street  by  S.  .Abramovitch.  517  Mcln- 
tyrc  Block.  Brick  construction,  stone 
and  concrete  foundation,  shingle  roof- 
ing.   Estimated  cost,  $4,000. 

Work  by  day  labor  has  been  started 
on  the  erection  of  an  addition  to  St. 
Joseph's  Orphanage,  Portage  Avenue  W. 
Brick  and  stone  construction,  concrete 
foundation,  felt  and  gravel  roofing.  .\p- 
proximate  cost,  $10,000. 

CONTRACTS  AWARDED 

Dundas,  Ont. 

The  masonry  and  plastering  contracts 
in  connection  with  the  erection  of  two 
residences  on  Tames  Street  for  W.  H. 
Ball,  have  been  let  to  George  James,  and 
the  roofing  contract  to  Joseph  Rowe. 
Estimated  cost,  $:5,000  each. 

Halifax,  N.  S. 

The  general  contract  for  the  erection 
of  a  residence  on  Henry  Street  for 
Gcorpr  Laidlaw,  57  Edward  Street,  has 
been  let  to  Thomson  &  Theakston,  110 
HoUis  Street. 

Hamilton,  Ont. 

W .  l.aking.  :!24  \  ictoria  .\venue  N., 
has  let  the  general,  masonry,  carpentry, 
steel  and  roofing  contracts  for  the  erec- 
tion of  a  residence  on  Emerald  Street 
E.  to  A.  W.  Woodhall,  King  Street. 
Other  trades  not  let.  Estimated  cost, 
fS.OOO. 

Jar  vis,  Ont. 

The  contract  for  the  erection  of  resi- 
dence and  post  otTice  for  E.  F.  Jones 
has  been  awarded  to  McCarthy  Bros., 
Cayuga.    Estimated  cost,  $:!,000. 

London,  Ont. 

.\  residence  is  being  built  for  H. 
Steele,  9»0  William  Street,  by  James 
Finch,  920  William  Street.  White  brick 
and  franu'  construction,  stone  and  con- 
crete fuuiulation,  shingle  roofing.  .Ap- 
proximate cost,  $:!.000. 

North  Bay,  Ont. 

F.  R.  (.  iic.k,  Laurier  Avenue,  is  erect- 
ing a  residence  lor  Hans  Stevenson.  :J11 
Fisher  Street.  Brick  and  stone  con- 
st ruction. 


Medicine  Hat,  Alta. 

In  connection  witii  the  erection  of  a 
residence  on  Fifth  Street  for  F.  Lewis, 
the  general  and  carpentry  contracts  have 
been  awarded  to  M.  Fulton,  4:5  Fifth 
Street  E.  E.,  the  masonry  contract  to 
G.  Worthy,  Sixth  Avenue  S.E.,  the  heat- 
ing and  plumbing  to  T.  Newmarsh,  52 
First  Street  S.  W.,  and  the  electrical 
work  to  Medicine  Hat  Light  &  Supply 
Company,  Hull  Block.  Plastering  and 
painting  not  yet  awarded. 

Montreal,  Que. 

The  contract  for  heating  in  connection 
with  the  students'  residence  being  built 
at  Rachel  and  DesErables  Streets  has 
been  let  to  J.  E.  Hardy,  fiOG  Papineau 
Avenue,  and  the  contract  for  electrical 
work  to  W.  Rochon,  454  Pare  Lafon- 
taine. 

The  contract  for  the  erection  of  seven 
flats  on  St.  Denis  Street  for  M.  Masson, 
92G  St.  Denis  Street,  has  been  awarded 
to  U.  Pauze  &  Fils  Company,  33G  Greene 
Avenue.    Approximate  cost,  $15,000. 

Work  has  been  started  on  the  erection 
of  three  apartments  at  1469  St.  Denis 
.Street  for  Mrs.  T.  Parent,  25  Poupart 
Street,  by  E.  Robert,  93  Vitre  Street  W. 
.\pproximate  cost,  $9,000. 

Montreal  West,  Que. 

W.  H.  Payne  &  Company,  62  West- 
mount  Avenue,  have  commenced  the 
erection  of  a  residence  for  G.  T.  Hors- 
fall,  35  Ballantyne  Avenue.  Brick  con- 
struction, concrete  foundation,  asbestos 
roofing.     Estimated  cost,  $5,500. 

Niagara  Falls,  Ont. 

In  connection  with  the  residence  be- 
ing erected  on  Bridge  Street  by  Field 
Bros.,  80  Third  Street,  the  contract  for 
heating  and  plumbing  has  been  let  to 
Tremble  &  Scales,  06  Queen  Street,  and 
for  electrical  work  to  Carter  Electric 
Company,  Erie  Avenue. 

Ottawa.  Ont. 

In  connection  with  the  residences  be- 
ing erected  on  Nelson  Street  for  Don- 
ald Fraser,  82  O'Connor  Street,  the  con- 
tract for  heating  and  plumbing  has  been 
let  to  J.  T.  Blythe,  Frank  Street,  and  for 
electrical  work  to  E.  F.  Armstrong,  55 
Second  Avenue. 

The  plastering,  painting,  and  electri- 
cal contracts  in  connection  with  the 
apartments  being  built  for  F.  Argue,  196 
James  Street,  have  been  let  to  the  gen- 
eral contractors,  Alexander  &  Campbell, 
245  Bank  Street. 

Quebec,  Que. 

P.,  Dube,  163  St.  Olivier  Street,  has 
let  the  general  contract  for  the  erection 
of  a  residence  to  E.  Breton,  75  Latour- 
elle  Street.  Brick  and  frame  construc- 
tion, concrete  foundation,  felt  and  gravel 
roofing.    Estimated  cost,  .1!6,000. 

A  residence  is  being  built  on  Eighth 
.\venue,  Limoilou,  for  D.  Jean,  159  First 
Street.  Limoilou,  by  W.  Bouchard,  102 
Fifth  Street.  Brick  and  frame  construc- 
tion, concrete  foundation,  metal  and  as- 
bestos roofing.     Estimated  cost,  $6,000. 

Sandwich,  Ont. 

The  general  contract  for  the  construc- 
tion of  three  bimgalows  for  Soper  & 
Dupuis.  59  Ouellette  .Avenue,  has  been 
let  to  W.  H.  Jones.  Estimated  cost, 
$5,000  each.  Hollow  tile,  artificial  stone 
and  brick  construction,  concrete  founda- 
tion, shingle  roofing. 

Toronto,  Ont. 

Work  h.i^  Ix  in  started  on  the  erection 


of  a  pair  of  residences  at  254-256  Lee 
Avenue  for  J.  Price,  126  Lee  Avenue,  by 
T.  Charlton,  11  Spruce  Hill  Road.  Small- 
er trades  will  be  sub-let.  Brick  con- 
struction, shingle,  felt  and  gravel  roof- 
ing.   Approximate  cost,  $4,000. 

The  contract  for  masonry  and  carpen- 
try in  connection  with  the  erection  of  a 
brick  and  stone  residence  for  J.  Deno- 
van,  191  Grace  Terrace,  has  been  award- 
ed to  W.  R.  Partridge,  200  Macpherson 
.\venue.     Estimated   cost,  $5,000. 

The  contract  for  plastering  in  con- 
nection with  the  residence  being  erected 
on  Oswald  Crescent  for  G.  Andrew,  230 
Alacpherson  Avenue,  has  been  awarded 
to  Brenner  &  Porter,  226  Beatrice  Street, 
the  painting  contract  to  C.  H.  Coles,  28 
■  Pleasant  Avenue,  the  contract  for  wir- 
ing to  E.  Warman,  309  .Soudan  Avenue, 
and  for  metal  work  to  C.  Murphy  &  Son, 
3013  Yonge  Street. 

Work  has  been  started  by  E.  W.  Bi- 
ette,  39  Rainsford  Road,  on  the  erection 
of  a  residence  for  J.  Massie,  6  Howard 
Street.  Smaller  trades  will  be  sub-let. 
Brick  construction,  shingle  roofing.  Es- 
timated cost,  $5,600. 

In  connection  with  the  duplex  resi- 
dence being  built  at  Lauder  Avenue  and 
Regal  Road  for  W.  Connery,  Architect, 
410  Manning  Chambers,  the  contract  for 
plastering  has  been  awarded  to  Hanna 
&  Nelson,  273  Rusholme  Road,  the  wir- 
ing contract  to  Toronto  Electric  Com- 
pany, 101  Duke  Street,  and  the  roofing 
contract  to  G.  .Sinclair,  307  Clinton  St. 
Painting  not  let. 

The  masonry  contract  in  connection 
with  the  residence  being  erected  at  59 
Poplar  Plains  Road  for  W.  G.  Wallace, 
94  Admiral  Road,  has  been  let  to  G.  H. 
Weale  &  Son,  18  Applegrove  Avenue, 
the  contract  for  concrete  work  to  F. 
Sage,  58  Herrick  Street,  the  heating  and 
plumbing  contract  to  G.  Wickson,  and 
the  painting  contract  to  H.  James.  Plas- 
tering and  wiring  not  let. 

J.  D.  Naylor,  110  Glenholme  Avenue, 
is  building  a  residence  at  NorthclifTe 
and  Regal  Roads  estimated  to  cost  $4,- 
000.  Smaller  trades  will  be  let.  Own- 
er's name  withheld. 

The  general  contract  for  the  erection 
of  a  residence  at  337  Delaware  Avenue 
has  been  let  to  AIcDougall  Bros.,  566 
St.  Clarens  Avenue.  Smaller  trades, 
with  the  exception  of  carpentr}-,  w'ill 
be  sub-let.  Approximate  cost,  $3,500. 
Architects,  Hunt  &  Woodburn,  Confed- 
eration Life  Building. 

Hall  &  Son,  6  Park  Place,  are  build- 
ing a  residence  at  65  Wells  Hill  .Ave- 
nue for  Mrs.  Eakins.  Stone  and  brick 
construction,  slate  roofing.  Estimated 
cost,  $0,000. 

Uxbridge,  Ont. 

Work  has  been  commenced  on  the 
erection  of  a  residence  for  T.  R.  Fergu- 
son hy  J.  A.  Orton,  Front  Street,  Orillia. 
Pressed  brick  construction.  .Approxi- 
mate cost,  $6,000. 

Contrary  to  the  report  ]niblished  in 
our  issue  of  June  2nd,  the  address  of  the 
masonry  and  carpentrj'  contractor  for 
the  residence  being  iiuilt  for  Moore 
Bros,  is  Uxbridge,  not  Orillia. 

Verdun,  Que. 

A.  Perrier.  88  Claud  Street,  has  let  the 
general  contract  for  the  erection  of  flats 
at  Woodland  and  W^ellington  Streets  to 
L.  Levine,  134  Third  .Avenue.    Brick  con- 
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struction,  concrete  foundation,  felt  and 
gravel  roofing.     Estimated  cost,  $4,()0(). 

Wiarton,  Ont. 

Work  lias  been  .started  on  the  erec- 
tion of  a  residence  on  (jould  .Street  ft)r 
the  Congregation  of  the  .Anglican 
Church.  The  general  and  masonry  ccjn- 
tracts  have  been  let  to  J.  H.  Robertson, 
the  carpentry  contract  to  .\.  D.  Hurl- 
but,  and  the  painting  contract  to  W.  .S. 
Pope.    Apijroximate  cost,  .fili.OOO. 

Winnipeg,  Man. 

fn  c(jnnection  with  the  residence  be- 
ing l)uilt  on  Niagara  Street  by  I'urcer 
Bros.,  501  Mclntyre  Block,  the  contract 
for  heating  and  pluml)ing  has  been  let 
to  C.  C.  Young  &  Company,  Limited,  45 
Olivia  Street.  Contracts  for  plastering, 
jiainling  and  electrical  work  will  be  let 
later. 

Zurich,  Ont. 

F.  Datars,  Sr.,  has  let  the  general  con- 
tract for  the  erection  of  a  residence  to 
H.  Howald,  and  the  carpentry  contract  to 
F.  C.  Kalbfleish.  Red  pressed  brick  con- 
struction, concrete  foundation,  shingle 
roofing.     I'.stimated  cost,  $:!,()n(). 


Newcastle,  N.B. 

Tlic    Town  (  ouncil   have  appointed  a 
( Onimittee  to  investigate  the  cost  of  in- 
stalling a  a4-hour  electric  system.  Clerk, 
\'.  R.  T.  Lindon. 
Raleigh  Township,  Ont. 

.\  by-law  is  being  prepared  to  provide 
for  the  installation  of  an  hydro-electric 
system.    Township  Clerk,  A.  E.  Robin- 
siHi.  Cii.iring  Cross. 
Toronto,  Ont. 

The  Ontario  Hydro  Electric  Power 
Commission,  Continental  Life  Building, 
are  in  the  market  for  one  modern  re- 
volving field,  three  bearing,  (U)  cycle  al- 
ternator for  belt  drive,  size  :!00  to  ;i75 
k.v.a.,  three  phase,  2,.'!00  volt,  with  belted 
or  direct  connected  exciter,  preferably 
vvitli  a  speed  of  300  r.p.m.,  complete  with 
l)ed  plate  rails,  rheostats,  etc.  Price 
wanted    f.o.b.  cars. 

CONTRACTS  AWARDED 

A  contract  for  the  sujiply  of  twisted 
wire,  copper  sulphate  and  batteries  has 
been  let  by  the  City  Council  to  W.  J. 
Banks,  112  Peter  Street,  and  for  copper 
wire  to  Mechanics  Supply  Company,  80 
St.  Paul  Street. 


Power  Plants,  Electricity  and 
Telephones 

Dartmouth,  N.  S. 

'i"he  School  Board  have  instructed  the 
Clerk,  A.  Elliott,  to  call  for  tenders  on 
the  installation  of  a  fire  alarm  system. 

Exeter,  Ont. 

,-\  by-law  t(i  provide  $20,000  for  the  in- 
stallation of  a  i  I ydro-Electric  system  is 
!)ein,i;  coiisidi  red  by  the  Town  Council. 
Clerk,   I.  Senior. 


Late  News  Items 

Dorchester  North  Township,  Ont. 

The  Township  Council  have  decided 
to  proceed  with  the  erection  of  three 
concrete  bridges.  CU'rk,  VV.  B.  Lane, 
Dorchester  Station. 

London,  Ont. 

Tender^  on  the  erection  of  a  residence 
at  36(;  Maitland  Street  for  Mrs.  Simbert, 
Burwcll  Street,  will  be  received  until 
Jime   2Sth    by  J,    \'.    Munro,  Architect, 


Bank  oi  Toronto  Chambers.  Brick  c 
struction,  concrete  foundatif»n.  .Appro 
mate  cost,  $4,000, 

Montreal,  Que. 

In  connection  with  the  storage  sheds 
being  erected  on  St.  Luke  Street  for  the 
Guaranteed  Pure  Milk  Comi)any,  875  ■^t 
('atherine  .Street  West,  the  contract  ;  r 
reinforcing  steel  has  been  let  to  the  P> -1 
lar  People,  20  Nazareth  Street,  and  >;,( 
cut  stone  contract  to  J.  H.  Hutchinson, 
(i4  St.  Ambroise  Street. 

Prince  Albert,  Sask. 

'rfrider>  will  ije  received  until  2  p  ::.  , 
July  2nd,  liy  J.  B.  Brown.  Eighth  .Street 
E.,  for  the  supply  of  1.000  feet  of  10-inch 
sewer  pipe  and  a  quantity  of  bends,  junc- 
tions and  manhole  covers.  Plans  and 
specifications  at  otifice  of  City  Enginef-r, 
Angus  Smith. 

Quebec,  Que. 

In  connection  with  the  store  being 
erected  on  .St.  Joseph  Street  by  J. 
Chevalier,  44  Renaud  .Avenue,  the  sub- 
contract for  steel  has  been  let  to  East- 
ern Canada  Steel  &  Iron  Works,  Limit- 
ed, St.  Malo,  Que.,  the  roofing  and 
plumbing  contract  to  N.  Ferland,  408  St. 
Francois  Street,  and  the  painting  con- 
tract to  Marier  &  Tremblay.  Du  Pont 
Street. 

The  sub-contract  for  steel  in  connec- 
tion with  the  warehouse  being  built  on 
Rioux  Street  for  J.  B.  Renaud  &  Com- 
pany,  St.  Paul  Street,  ha"s  been  let  to 
Eastern  Canada  Steel  &  Iron  Works, 
Limited.  St.  Malo,  Que.,  and  the  roof- 
ing contract  to  N.  Barbeau,  30  Bridge 
Street.  Painting,  plumbing,  heating  and 
electrical  work  to  be  done  by  day  labor, 
material  being  jiurchased  by  owner. 


FOR  SALE 


2  locomotives,  1  4()-ton,  1  .O.T-ton. 
1.5 — 25-ton  Dinkies,  standard  gauge. 
1   18-ton   Dinkie,  36-in.  gauge. 

28  flat  cars,  6(),00()  Itis.,  want  offer. 

3  steam  sliovels. 

1  locomoiivi-  I  i.iiii-,  l.'i-ton,  8-wheel  .50  ft.  boom. 
UK)  6-yii    '11-,   -i.mdard  gauge, 
12  4-yd,  1  ,11      -It;  m.  gauge. 
Deniikv,  vUil  and  wood. 
Coiirrt'lc  tnixt-rs. 

Rock  CTH^IiriS, 

Motors,    1-4    li.p.   to  200  li.p. 

Transformers, 

Hoisting  engines. 

Puillliv     -,11  M/Cv 

8(Hi   ii.ii-   111   .'.i;  1 11  iiilhi    ii  lj\Mig  rails. 
.511   lull-    111        1  1    irl.orni;  rails. 


W.  FRASER, 


83  Craig  Street  West 

MONTREAL 


«C  PATENT      ^  'ACME'«"^  ^ 


'ONE, ORE, ROCK  U''  \^  4 

rue  HOST  £FF/C/£Nr  ^ 

FOR  ALL  SERV/C£S  y  .^^k 

CttNCRETElTAR  MACADAM  MACHINERY t~~'t^ 
CYRATORY& ROLLER  CRUSHERS  H 

COODWiN.&AftSdY^     LEICESTER  ENG. 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


iliiilMi 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling— Positively  LEAK  PROOF. 


Wrte  for  1915  Catalogue 


319  Pender  St. 


VANCOUVER,  B.C. 


Tenders 

A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


June  33,  1915 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office  :  Room  509  Canadian  Ebtpress  Building 
Ottawa  Representative:— J.  W.  ANDERSON,  7  Bank  Street  Ctiambers 
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Save  50% 


on 


Stone  Sawing 


Anderson 

''Diamond  Reinforced'' 

Saw  Tooth 


After  costly  experimenting,  we  have  pro- 
duced a  Saw  Tooth  which  enables  diamond 
saw  owners  to  reduce  their  cutting  (independ- 
ent of  labour)  by  50  per  cent. 

This  Tooth  is  the  "ANDERSON  REIN- 
I'ORCED  DIAMOND  SAW  TOOTH." 

This  Tooth  contains,  instead  of  one  solid 
diamond,  a  number  of  small  pieces  making  up 
the  same  weight.  The  double  advantage  be- 
ing that  it  COSTS  LESS  and  LASTS 
LONGER. 

With  the  Keinforced  Diamond  Tooth  the 
diamond  is  iiiM-rti  il  in  a  broken  condition,  and 
perfectly  reinlnrced  with  steel.  As  the  tootii 
wears  down  only  small  pieces  can  go  to  waste, 
mere  dust,  and  it  is  impossible  for  them  to 
sufYer  loss  through  entire  or  partial  Ijreakage 
so  common  with  teeth  cutting  tiie  harder 
building  stones. 

When  the  first  layer  of  the  small  pieces 
have  done  their  work  and  are  worn  away,  the 
second  layer  comes  into  cutting  action,  and 
so  on,  until  the  teeth  are  worn  out. 

Write  us  for  prices. 


Geo.  Anderson  &  Co. 

of  Canada  Limited 

QUEBEC  BANK  BUILDING, 

MONTREAL 


DUMP  CARS 

Made  to  dump  both  sides,  both  ends,  or  all  round. 
AH  sizes  and  designs.    Steel  Construction. 


Mine  Cars 


Industrial  Cars 


The  side  dump  car,  U  or  V  shaped,  or  constructed  as  shown  ahove, 
offers  many  advantages  over  other  styles  for  brickyards,  contracting 
work,  sand  pits,  mines,  and  industrial  pin  poses.  Made  with  chilled 
senii  steel  wlieels,  cold  rolled  steel  axles,  high  carbon  roller  bearings  in 
dust   proof  boxes. 

BRICK  MAKING  MACHINERY  of  all  kinds.  Special  attention 
paid  to  AUTOMATIC  CITTTERS  ancf  the  equipment  of  brickyards 
with  ARTIFICIAL  DRYERS. 

B.   E.   BECHTEL,    Waterloo,  Ont. 

(Successor  to  Bechtels  Limited) 


"Hammer  Brand" 

Hard  Wall  Plaster 


It  neither  loosens  nor  falls  otf,  it  allows  car- 
penters to  follow  plasterers  without  loss 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co. 

Hillsborough,  New  Brunswick,  Caoada 


Jum 
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Note  Convenient  High  Lift 


Tlu'  pholoyraiih  ^llu^v.-.  a  cuiili  acloi 's  rn  uwniiig  crane  witli  steam 
shovel  boom.  Note  the  high  lift  under  the  clipper  door  which 
cnahlcs  the  contractor  to  keep  his  iiorses  and  wagon  conveniently 
out  of  the  way.  This  high  lift  is  a  distinctive  feature  of  the 
Jirowning  crane  and  is  an  advantage  that  is  appreciated  by  men 
fS|nTionced  in  excavalinn  and  conslrnclion.    This  one  feature  of  the 

Browning  Locomotive  Crane 

allows  the  operator  to  perform  operations  possible  with  no  other 
crane — and  this  is  but  one  of  the  distinctive  Browning  features. 
Let  us  furnish  you  free  of  charge  photographs  and  data  on  work 
similar  to  yours.  Write 

The  Browning  Co. 

Cleveland,  O. 

Sales  Offices : 

New  York      Philadelphia      Chicago      San  Francisco 


NOTICE! 


Ideal  Municipal  Incinerator 

just  completed  at  Berlin,  Ont. 
Capacity,  25  tons.  This  is  the 
mo^t  up-to-date  plant  of  its  size 
in  North  America.  See  this 
plant  in  adtual  operation  before 
deciding  on  any  other  make,  and 
you  will  gladly  recommend  the 
Ideal  incinerator  to  your  com- 
munity. 

Write  for  full  particulars. 

Ideal  Incinerator  &  Contracting 
Company,  Limited 

No.  2  Manning  Arcade  Annex,  TORONTO 


Steel  Dump  Cars 

Any  Size  or  Design 

Workmanship  Guaranteed 
Prompt  Delivery  Prices  Moderate 


(Car  Dumps  Either  Side) 

Let  us  Quote  on  Your  Requirements. 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 


58 


THE   CONTRACT  RECORD 


June  2:;,  1915 


Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  oflFice 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

Ai)i)lied  Perspective,  by  William  P.  P.  Longfellow. 
Published  in  1901  by  Houghton  Mifflin  &  Com- 
pany. 98  pages,  illustrated.    Price  $1.00. 

Rritisli  &  Foreign  Building  Stones,  by  John  Watson, 
Published  in  1911  at  the  University  Press,  Cam- 
bridge, England.    48.3  pages.    Price  50  cents. 

Building  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  hy  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.    Published  in  1915 
■  by  The  Myron  C.  Clark  Publishing  Company. 
1C5  pages,  illustrated.    Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  .Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 
Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 

Contract  Record 
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Specify 

Ric-wiL  MethoD 

of 

Insulating  Underground  Pipes 

Save  time,  labor  and  future 
trouble  and  insure  highest 
efficiency  not  only  ioi'a  few 
months  but  for  all  the  time. 

Write  for  Book  on  Installations 

The  Ric-wiL  Underground 
Pipe    Covering  Company 

66  New  England  Bldg.,CLEVELAND,0 
Agencies  in  principal  Canadian  cities 


CTANDARD  Service  consists  in  the 
^  ability  to  supply  promptly  high 
grade  electric  wires  and  cables  of  all 
kinds  and  sizes,  in  any  quantity,  and 
at  reasonable  prices. 
Your  enquiries  will  be  appreciated. 

Standard  Underground  Cable 
Company  of  Canada,  Limited 
Hamilton,  Ont. 
Montreal,  Que.   Winnipeg,  Man.   Seattle,  Wash. 


You  Can  Interpret  the  Code  Instantly  with 

McLoughlin^s 


Questions  and  Answers 

on  the 

National  Electrical  Code 


„„U)UOIttlN 


It  tells  at  once  the  answer  to  the  questions  on  code  requirements. 
Contractors,  electricians  and  wiremen  write  us  that  it  hits  the  mark 
for  them.   It  saves  them  time,  trouble  and  real  money. 
Every  question  is  carefully  indexed  so  that  you  can  locate  the  fact  you 
are  after  instantly. 

Contents — There  are  nine  main  divisions :  Generators,  Transformers, 
Outside  Works,  Signaling  Systems,  Lighting,  Inside  Works,  Electric 
Railway  Systems,  Marine  Work. 

Tables — Section  9  has  32  tables.    They   give   in   convenient   form  for 
ready  reference :  Capacities  of  wires ;  Wire  requirements  for  all  classes 
of  work;  Insulation  Tests;  Requiretnents  for  Conduit  Wires;  Flexible 
Cords;  Fixture  Wires;  Theatre  Cables;  Elevator  Cables,  etc.,  etc. 
The  latest  rules  for  Resuscitation  are  included. 

232  pages,  pocket  size,  flexible  binding  $L00  net,  prepaid. 


Contract  Record, 


For  Sale  by 

347  Adelaide  Street  West,  Toronto 


Electric  Steel  Castings 

We  can  supply 

Carbon,  Manganese,  Alloy,  Steel  Castings, 
Forging  Ingots,  Etc. 

Write  for  prices  and  particulars. 

The  Electric  Steel  &  Metals  Co.,  Limited 


Welland 


Ontario 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Works,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Sales  OfHcoR  and  Branch  Warehouses: 
401   Lake  of  the  WooHs  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 

Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St.,  VANCOUVER. 
Canada  West  Electric,  Ltd.,  REGINA  and  EDMONTON. 
Northwestern   Engineering  &   Construction   Company,  Limited, 
CALGARY. 

Prompt  shipments  from  Factory  or  nearest  "warehouse. 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office-M  4515-M  4516      Residence— P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


.~;ile-  Offices 
Wetland  -  Ontario 

Cobalt  Ontario 
7  Bank  Street  Chambera 

Ottawa 
417  New  Birl<>  Building 
Montreal 


A:x.-^r.r.'*  standard  steel 

A.way sinsto,.  CONSTRUCTION  CO. 


Reinforcing  Bars 

'Sclf-SenteriiiK" 

Corrugated 
Sheeting 

.Send  for  .Stock  List 


LIMITED 
WELLAND       -  CANADA 

Ma.VI  KAf  TrKKR.S  ANIJ  ERK' TOR.S 

Steel  Buildings  and  Bridges 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly.  Capacity  18,000 Tons  Anntjally. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


"AMERICAN" 

ENAMELED  BRICK 

used  for  prominent  and  representative  buildings  of  every 
character. 

Their  INDIVIDUALITY,  DISTINCTIVENESS 
and  BEAUTY  make  them  especially  adaptable  for  ex- 
terior use. 

Write  for  information. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,  New  York. 


Straight  or  Curved  Bars 


KAHN 

Tlie  scientific,  practical,  efficient  and  economical 
protection  for  edges  of  concrete  curbs,  columns, 
walls,    entrance   posts,  platforms. 

Write  for  Highway  oamphlet  describing  Curb 
Bar  and  also  Armour  Plates. 


Unit  of  Plate  and 
.\nchorage.  Substan- 
tial Steel  Protection. 
Rigid,  Positive  An- 
chorage. Xo  Split- 
ting of  Concrete. 
Easy  to  handle  and 
install. 


TRUSSED  CONCRETE  STEEL  CO.  OF  CANADA,  LIMITED, 
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The  Three  Wonders  of  J 
The  Business  World 


I                          "I  wonder  where!"  says  Jones.  1 

I                          "1  wonder  how!"  says  Brown.  i 

I                          "I  wonder  why!"  says  Smith.  1 

I                          These  are  three  Wonders  of  the  Business  World.  1 

Jones  wonders  where  business  is  to  be  secured — Brown  wonders  g 

how  he  can  get  accurate  information  about  business  he  has  heard  of —  1 

Smith  wonders  why  he  doesn't  get  more  business.  1 

And  they'll  keep  on  wondering  until  they  equip  themselves  with  1 

MacLean  Daily  Reports  and  KNOW.    It  costs  money  to  wonder — every  | 

time  you  surmise  you  have  to  pay  for  investigating  to  make  sure.  I 

And  by  the  time  you  have  made  sure,  the  opportunity  has  in  all  1 

probability  passed,  it  is  too  late  to  profit  by  it,  the  other  fellow  has  ■ 

gotten  the  business.  a 

"I  know  where!"  says  Sureman.  | 

"I  know  how!"  says  Goodman.  ■ 

"I  know  why!"  says  Trueman.  ■ 

And  MacLean  Daily  Reports  have  been  the  where,  how  and  why  1 

of  their  certainty.  1 

Less  effort,  less  cost,  less  wonder    more  success.     It's  a  case  of  i 
being  prepared — being  informed — facts  versus  futility.  /I 

Let  us  put  you  in  the  same  position  as  Sureman,  Goodman  and  1 

Trueman,  at  an  expense  that  is  really  a  saving.     Ma)  we  send  }  ou  full  1 

details  as  to  the  relation  of  our  service  to  your  business.  I 

Simply  fill  in  and  mail  the  inquiry  form.                                  /  1 

And  full  information  will  be  sent  without  expense.               /         J^f^'*  I 

/             Utfer  J 

Send  your  new  j 

/         folder  and   sample  S 

/        reports,  by  mail  free  1 

/        of  charge.  g 

/       Quote  rates  for  the  pro-  1 
/       vinces  checked  (x). 

Limited                                                        ^/       B.  C.     Alta       Sask.      Man.  | 

Ontario    Quebec     Maritime  8 


MacLean  Daily  Reports 


25  Charlotte  St.,  Toronto         /  Name 


/ 

Address  

BraticJi  Offices  in 

Montreal,    Winnipeg    and    Vancouver         /       Attach  to  your  business  letterhead  and  mail  to 

/        MacLean  Daily  Reports,  Limited,  Toronto. 

II'  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy^^^ 
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THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 


C.  p.  R.  OFFICE  BUILDING  DOMINION  BANK  BUILDING 

Darling  &  Pearson,  Architects  Darling  &  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY  I 

Chicago       -  Illinois 

Agencies  in  all  the  large  cities  of  Canada, 

 I 
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''QUALITY  FIRST" 


SARNIES 


Made  in  Canada 


SARNIA 
STEEL  TANKS 

for  Contractors 


No.  51  Storage  Tank 

This  is  our  mo^l  popular  tank  and  is  in  great  de- 
mand by  contradors  and  builders.  It  is  made  of  No.  20 
gauge  galvanized  iron  and  is  reinforced  with  heavy  I  4 
inch  iron  strips,  making  it  exceptionally  ilrong  and  rigid. 


No.  101  Reservoir  Tank 

This  round  end  tank  is  preferred  by  some  as  it  is 
more  adaptable  for  many  purposes.  Same  conitrudion 
and  material  as  No.  5  I  above. 

We  also  manufacture  Plam  Galvanized  Iron,  Cor- 
rugated Iron,  Metal  Sidings,  Ventilators,  Sky  Lights,  etc. 

Gft  our  special  literature  on  any  of  these  products. 

Sarnia  Metal  Products  Co. 

Limited 
Sarnia,  Ontario 


Standard  Sanitary  Mfg.  Co., 
Toronto,  Ont. 


The  Most  Economical 
Roofing— 

is  that  which  is  moderate  in  first  cost,  requires  the  least 
amount  of  attention  after  it  is  on  the  building  and  conse- 
quently is  the  cheapest  in  the  end. 

That  roofing  is 


Rust-Resisting  Anti-Corrosive 


ROOFING 

Toncan  Metal  Roofing  is  rust  and  corrosion-resisting  be- 
cause it  is  as  pure  as  it  is  possible  to  make  commercial 
sheet  metal,  uniform  in  structure  and  very  dense 

The  buildings  shown  above  are  typical  Toncan  Metal  in- 
stallations. Years  of  service  on  hundreds  of  buildings  like 
these  has  conclusively  proven  the  extreme  durability  of 
Toncan  Metal. 

Toncan  Metal  is  also  made  up  into  siding,  eaves  trough, 
conductor  pipe,  ventilators,  skylights,  cornices,  window 
frames,  etc.,  black,  painted  or  galvanized. 

Get  full  information  and  prices  from 

The  Pedlar  People,  Limited 

Oshawa,  Ont. 

CANADIAN  DISTRIBUTORS 

The  Stark  Rolling  Mill  Company 

Canton,  Ohio 

Sole  Makers 
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STEAM  and  AIR  ENGINES,  HOISTING  EN« 
GINES,  STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Write  for 
catalog  and 
prices 


Dake 
Engine  Co.  ' 

Grand  Haven, 
Mich. 


Swinging  Engine 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Piaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Pbonei,   Offie*  North  |  [jjj!      Bveningi,  North  'Jll)7 


The  contract  for  the  new  Half  Million  Dollar 
Civic  Library  at  Montreal  has 
been  awarded  in 


« 


Queenston  Blue '  Limestone 


Specify  and  get  the  best  Canadian  Stone. 


The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 

Siilps  Xorpntf  Toronto,  Geo.  W.  Britn.ll,  Builderi'Exchange. 
aaies  ^genrs.  Montreal.  Arthur  S.  Findl.y,  lO  Phillip.PI.ee. 


"Galvaduct"  and  *'Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manut.ctureri  under  Canadian  and  U.  S.  Latter.  Patent 

Toronto       '  Canada 


CwvTHRA  MuLOCK,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  :  TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 
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Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
f?ravel.  coal  banks  —  in  construction 
work  of  a  luindred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 

Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office       -      90  West  Street 
NEW  YORK  CITY 


Use  British  Goods  —Support  the  Empire !  ^ 

Every  foreigner  who  sells  you  goods  that  you  could 
buy  in  the  Empire  is  taking  just  that  much  money  away 
to  build  up  foreign  industries  and  keep  foreign  work- 
men employed. 

Keep  the  money  at  home  where  it  will  circulate 
back  to  you.  Especially  when  you  can  get  equal  or 
better  values  at  home.  The  "Metallic"  line  of  building 
materials  is   British-made  through  and  through. 

The  "Metallic"  line  includes  "Empire"  Corrugated 
Iron;  "Eastlake"  Steel  Shingles;  Steel  Siding,  Ceiling 
and  Wall  Plates;  "Hayes"  Patent  Lath;  Skylights; 
Ventilators;  Galvanized  or  Copper  Cornices;  Fire-proof 
Doors  and  Windows;  Well  Curbing;  Culverts;  Con- 
ductor Pipe  and  Eave-Troughs. 

Write  today  for  illustrated  catalogues  and  price  lists. 

Metallic  Roofing  Co.,  Ltd. 

Manufacturers — Toronto  &  Winnipeg 


Warren 

Cast 
Iron 
Pipe 


Your  requirements  can  be  filled 
and  your  specifications  carried  out 
to  the  letter  whether  they  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  «         NEW  YORK 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  I.IME,  AND  BRICK 

Cement — delivered  in  5  barrel  lots,  $1.80  per  1)1)1. ; 
with  bags,  $2.25;  car  lots,  $1.50  on  the  track, 
with  pkgs.  $1.90. 

Lime — grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  tlie 
warehouse,  white  37c,  grey  35c. 

Brick — No.  T  dry  pressed  red  brick,  $17;  buff, 
ifIT  (..li.  the  job;  No.  2,  $14;  common  red 
siM.  1  l.iwk,  $11  to  $14;  grey,  $11  to  $12; 
\\n.  iiil  hiick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $0.50;  "Tapestry"  brick, 
local,  $12  to  $20,  imported,  $20  to  $;iO ;  sand- 
lime  I)rick,  $7.50;  King  Edward  Siding;  $0.50 
at  the  mill;  $8.50  delivered  on  the  job.  Pav- 
ing brick,  No.  1,  $18  per  M.  f.o.b.  West  To- 
ronto; No.  2  $14;  paving  blocks.  No.  1,  $24 
per  M.  ;  No.  2,  $18.  Sun-Tex  face  brick,  $lti 
to  $20  per  M.  ;  Denison  interlocking  liollow 
tile,  $00  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto:  — 
White  $52,  bufiC  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 

Crushed  stone— 2-in.,  $1.05;  1-in.,  $1.10;  Vfin., 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER  (BUILDING  MATERIAL) 

Toronto  prices   (wholesale)   delivered : 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  10  ft.. 
.<i;20;  18  ft.,  $23;  1-in.  Hemlock  No.  1  $21; 
No.  1  Hemlock  decking  $22  to  $23;  No.  2 
Hemlock,  dimension  and  1  in.,  $16  to  $18. 

Pine— 1-in.  by  4-in.  to  6-in.,  $27 ;  1-in.  by  8  in., 
$29;  1-in.  by  10-in.,  $30;  1-in.  by  12-in.,  $30 
to  $32;  2-in.  by  4-in.  to  13-in.  wliite  pine, 
12  ft.  to  10  ft.  long.  $20  to  $31;  7/8  by  6 
and  10-in.  pine  shelving,  $33  to  $36;  7/8  x 
12-in.  pine  siieivin,;,  $45;  .\o.  1  >vhiie  pine 
flooring,  $34;  No.  1  spruce  flooring,  $26;  No. 
1  pine  decking  D  2  S,  $28;  spruce  decking, 
$26;  No.  1  pine  V.  or  beaded  sheeting, 
$35;  No.  2  ditto,  $32;  pine  trim  4-in.  cas- 
ing, $1.75  per  100  ft.;  5-in.  ditto,  $2;  8-in. 
pine  base,  $2.75  to  $3.25;  4-in.  pine,  window 
stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.35;  N.  B. 
extras  $4  r  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5  50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12,  12  X  12,  12  X  14,  8  X  10,  8  x  12, 
10  x  14,  14  X  14.  8  x  14.  12  x  Ifi,  14  x  16, 
16  X  16,  $32,  retail  $37;  10  x  16,  14  x  18,  16  x 
18,  $39;  8  X  16,  12  x  18,  18  x  18,  $36;  16  x 
18,  14  X  20,  16  x  20,  $36.50 ;  8  x  18,  12  x  20, 
18  X  20,  $40;  10  x  20,  $37.50;  8  x  20,  14  x  22, 
16  X  22,  18  X  22,  20  x  22,  22  x  22,  $45 ;  12  x 
22,  $39;  10  x  22,  $39.50;  8  x  22,  14  x  24,  18  x 
24  ,  20  X  24,  22  x  24,  24  x  24,  12  x  24,  10  x 
24,  $45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars— $2.25  base;  twisted  and  de- 
formed, $2.50;  structural  sections  $2.75  to  $3. 

Galvanized  iron — 28  gauge  $5.35. 

Cast-iron  pipe — Standard  prices,  cai  load  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  6-in.  to  12- 
in.  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets— 26  gauge  $5.20  per  sq.,  28 
gauge  $3.00  to  $3.50  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft.;  6-in.,  40c  ft.;  8-in., 
55c  ft.;  9  in.,  70c  ft.;  12-in.,  $1  ft.;  15-in., 
$1.40.;  18-in.,  $1.90  ft.;  20  in.,  $2.25  ft.;  24- 
in.,  $3.25  ft.  ;  less  74  per  cent..  4  in  to  12-in.. 
70  per  cent.,  15  in.  to  18-in.,  65  per  cent.,  20- 
in.  to  24-in. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $S..'j0, 
bags  extra;  sanded  $4.50,  in  car  lots  at  the 
yard. 

Hydrated  lime — $9.50  to  $11  in  20-ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown  and  Standard 
while  brands,  $1.50  per  bbl.  ;  Shield  brand 
$1.25;  New  Brunswick  $21)0. 

Rope — manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope,  lOJ^c  basis;  African  rope  1.3c. 

PAINTS  AN'D  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  85c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls,,  82c.  per  gal. ;  red  lead, 
dry,  $8  per  100  lbs.;  putty  in  bulk,  bbls., 
$3.50  per  100  lbs.;  in  100-lb.  drums.  $.3.85; 
putty  in  25-lb.  tins,  $4.00  per  100  lbs.  ;  steel 
sash  putty,  $4.00  per  100  lbs. ;  turpentine,  in 
bis..  08o.  per  Imp.  gal.,  soutliern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton;  lump,  $9. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  Stone— 2-in.,  $1.40;  ^-in.,  $1.65;  ^^-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each ;  50  per 
cent,  at  $19.25;  60  per  cent,  at  .$20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.3 
grs.,  $8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No.  7,  23.1  grs.,  $14.50;  No.  8,  30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15.00  each;  No.  3,  20  shots,  25  lbs., 
$22.00;  No.  4,  50  shots,  45  lbs.,  $42.00;  No. 
5,  100  shots,  53  lbs.,  $70.00.  Leading  wire, 
in  coils  of  500  ft.,  Ic.  per  ft.;  leading  wire, 
twin  cable,  in  coils  of  250  ft.,  3c.  per  dble. 
ft.;  connecting  wire  in  coils  or  spools,  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3.50,  double  strength 
$4.10;  6- foot,  single  .$4.04,  double  $4.64;  8- 
foot,  single  $4.58,  double  $5.18;  10-foot, 
single  $5.12.  double  $5.72;  12-foot,  single 
$5.66,  double  .$6.26;  14-foot,  single  .$6.20, 
double  $6.80;  16-foot,  single  .$6.74,  double 
$7  34;  18-foot,  single  $7.28,  double  $7.88; 
20-foot,  single  .$7.82,  double  $8.42;  22  foot, 
single  $8.57,  double  $9.17;  24-foot,  single 
.$9  32.  double  $9.92 ;  26-foot,  single  $10.07, 
double  $10.67;  28-foot,  single  $10.82,  double 
$11.42;  30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2.50;  1  in. 
X  1  in.  X  ^  in.,  25c.  extra;  in. 
X  %  in.  50c.  extra.  Boiler  plates — %  in. 
tliick  and  thicker,  $2.20.  Circular  plates — 
Flange  quality,  30  in.  dimensions  and  over, 
$2.45;  under  .30  in.  dimensions,  $2.05.  Beams 
and  channels — Under  35  lbs.  per  yd.,  $3.00; 
.35  lbs.  per  yd.  and  over,  $2.85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.85;  28  gauge,  $3.50  per  sq.  yd.  net  cash. 
Copper  bearing  sheets — flat,  Apollo  Key- 
stone galvanized,  28  U.  S.  gauge,  $5.05  per 
100  lbs. ;  Keystone  black,  28  U.  S.  gauge, 
$3.15  per  100  lbs. 

SEWER  PIPE 
Straight  pipe   (per  foot) — 4-in.,  25c;   6-in.,  40c; 
Sin,  55c;  9  in.,  10c;  10  in.,  SOc  ;  12-in..  $1 ; 
24  in.,  $3.25.     Bends,  each,  75c,  $1.20;  $2.20. 


$2.80.  $3.20,  $4.00,  S13.  Double  collar,  75c, 
$1.20,  .$2.20,  .'$2  .80,  $:{.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.00. 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.70 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $2G.  V.  Pipe, 
2y,  ft.,  .$2,  $3,  .$4.12,  $5.25,  $6,  $8.50,  $27.t>J. 
Syphon,  $2.25,  $3.00,  $0.60,  $8.40,  $9.60  $15, 
(12-in.)  liuclian  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  trap, 
$2.25,  $.3.60,  $0.0,  $8.40,  $9.60,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10.00  per  ton.  Plaster  of 
Paris — .$2.35  per  bbl.  Rope — Best  Manilla, 
15V^c  basis  per  pound;  British  manilla,  13c 
basis:  African  hemp,  13c;  sisal  rope,  lO'/jC 
basis;  lath  yarn,  9^c.  Boiled  linseed  oil — 
in  barrels,  S2'/ic  per  gal.  of  9  lbs.  Raw  lin- 
seed oil — in  barrels,  80c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5  bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20. 

Lime — Grey,  34  cents  per  bushel ;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $:15; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52  50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2  in.,  $2.50  per  yd.;  1-in.,  $2.75; 
Vn-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  DeL 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu,  yd. 

Gravel — Per  yd,,  delivered,  $1.85. 

Crushed  Granite — and  2-in.,  $2.65;  >i-in.  and 

1  in.,  $2.90;  J^-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $40; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $.32;  common  2x6 
pine,  spruce  or  fir,  4  and  G  in.,  $.33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 

2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $.32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14,  14  x  16. 
6  X  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  10. 
16  X  16,  14  X  18,  16  X  18,  18  x  IS,  20  x  20. 
$40 ;  6  X  14,  8  X  14,  12  x  18,  18  x  20,  $42 ;  <! 
X  16,  6  x  IS,  6  X  20,  8  x  16,  8  x  IS,  S  x  2". 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  10  x  'Ji. 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in.. 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5H-in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4  in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.riO; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round    bars,   $2.35   per   100   lbs.;  square 
twisted,  $2.40  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg.  $.38  per  ton. 

(Continued  on  page  68) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


War«houte  Stock*  : 

SYDNEY.  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sale*  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St..  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


"Pillar  Brand" 


Hardwall  Plaster,     Cement  Plaster 
Land  Plaster,  Whitewall  Finish,  Plaster  of  Paris 

For  the  best  results  from  gypsum  products — specify  "Pillar  Brand."  This 
brand  of  hardwall  plaster  is  mixed  with  the  highest  grade  goat  and  cattle  hair, 
thoroughly  washed  and  specially  prepared.  It  makes  a  hard,  clean,  sub- 
stantial wall. 

"Pillar  Brand"  plasters  are  noted  for  their  whiteness,  quick  setting  qualities 
and  hardness. 


Shipments  by  rail  or  water. 


Write  us  for  prices. 


The  lona  Gypsum  Co.,  Limited 


Head  Office,  Sydney,  N.  S. 


Mills,  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continued  from  i)agc 
SEWER  riPE 
Sewer  Pipe — Wliolesale  prices  f.o.b.  Winnipeg, 
per  ft.,  .'J  in.,  0  cents;  4  in,,  11  cents;  5  in., 
](i  cents;  G  in.,  IS'A  cents;  S  in.,  MO  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $i;i  per  ton  ;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 

Paints  and  Oils. — White  lead,  ground  in  oil,  $!).40 
per  100  lbs.;  boiled  linseed  oil,  in  bbls.,  09 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.  ;  60 
cents  per  gal.  ;  dry  red  lead,  $8.50  per  100 
lbs.;  putty  in  bulk,  $3  per  bbl.;  putty  in  ;;5- 
Ib.  tins,  $3.,'!5;  tinpentine,  in  bbls.,  75  cents 
per  gal. 


VANCOUVER  PRICES 

CEMENT,  LIME,  AND  HKICK 
Cement — Grey  Portland,  $2.35  per  bbl.  f.o.b.  wai  e- 
liouse,  sacks  e.xtra ;  Keens  cement,  $.'{2  per 
ton,  sacks  extra;  fine  vvliitc,  $7.51)  per  bbl.  of 
300  lbs.;  superfine,  wliite,  $9.50  per  bbl.; 
white  Portland  cement,  $7.50  per  .bbl.  of  30 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick — Common   red   brick,  $11   f.o.b.  wareliouse, 


$10.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  brick,  $35  at  warehouse ;  pressed  buff 
brick  .$40  at  warehouse ;  $33  in  car  lots ; 
white  enamelled  brick.  No.  1  quality  $100  to 
$120  at  warehouse ;  tapestry  brick,  .$45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings; fire  brick,  $25;  fire  clay,  $12  per  ton. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  stone— 2  in,,  $1,40;  1  in,,  $1,50;  3/8  in., 
$1.50,  all  f.o.b.  scows. 

Sand — Brick    and    plaster    sand    $1    per    cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1.40  per  yard  delivered. 

LUMBER   (BUILDING  MA  l  ERIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr.)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
10  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
•  No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round    and    square    bars)    $2.75    base ; 
twisted  and  deformed,  $2.90;   structural  sec- 
tions $3.25  to  $3.75. 

Galvanized  iron — 28  gauge,  $5.35  per  100  lbs. 


Corrugated  iron — 20  gauge,  6,  7  and  8  ft.  sheeti 
.$4.45,  9  and  10  ft.  sheets,  $4.00  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  100 
lbs. 

Steel   channels   and   beams,  angles   and  platti  

$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warenousc, 
4  in.,  r2'Ac.  per  ft.;  6-in.,  21c.  ft.;  8-in.,  30c. 
ft. ;  10-in.,  40c.  ft. ;  12-in,  50c.  ft. ;  15  in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in„  $1.50  it.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $13.50  to  $15.00,  in  car  lott 

f.o.b.  Vancouver,  Ijags  extra. 
Hydrated  lime — $13  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per   scjuare,  f.o.b. 
Vancouver. 

Rope — Manilla,  full  coil,  16c.  basis;  2nd  grade, 
li%c.  basis;  sisal  rope,  12%c.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50  to  $2.75. 
White  lead — ground  in  oil,  $10.50  to  $11  per  100 

lbs. 

Boiled  linseed  oil — in  bbls.,  $1.02  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.00  per  gal. ;  red  lead, 
dry,  $10  to  $11  per  100  lbs.;  putty  in  bulk, 
bbls.  3c. ;  putty  in  25-lb.  tins,  4c. ;  turpentine 
in  bbls.,  90c. 


"Lion  Brand"  Paints 

White  Lead  Zinc  White 

Flat  Brick  Paint 


"Lion  Brand  "  includes  the  best  quality  white  lead,  also  oils,  stains, 
shellac,  etc.  For  builders  and  dealers  in  builders'  supplies,  we  have  a  good 
proposition. 

Our  other  supplies  include  turps,  putty,  varnish,  ready  mixed  paints, 
zinc  white,  dry  colors,  pure  colors  in  oil  and  dry  colors. 

Architects  should  specify  "  Lion  Brand  "  paints,  oils  and  varnishes. 

The  Ottawa  Paint  Works 

Ottawa,  Ontario 
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Burlington  Steel  Co. 

(Formerly  Canada  Steel  Co.,  Ltd.)  Limited 

Hamilton,  Canada 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

34  ,  7  8    and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 


Plain  and  Galvanized 


Prompt  Shipment  from  Stock 


"BEATTY  HOISTS" 

Dredging  and  Excavating  Machinery 
Material  Handling  Equipment 

On  work  where  exacting"  and  uninterrupted 
service  is  of  vital  importance,  the  Con- 
tractor who  knows,  uses  BEATTY  Hoists 
because  of  their  proven  RELIABILITY. 

Bring  your  excavating-,  dredging  and  ma- 
terial handling  problems  to  us. 

Send  for  Catalog  TOD  A  Y. 

M.  Beatty  &  Sons 

Main  Office  &  Work.:  Limited 

Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Simcoe  Street 


n.  E.  PLANT. 
KOBT.  HAM  It 


 1790  St.  Jainos  Street,  Montreal, Que. 

,T0\  &  CO   Vancouver.  H.C. 


Agents:— 


E.  LEONARD  &  SONS   St.  Jolin,  N.H. 

KEI,T,Y  I'OWKLL.  LTD..  McAilhnr  HIdfe..  Winnipeg.  Man. 
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Jamrs  Thomson,  Prenident. 


J.  G.  Allan,  Vic*-Pr«iid«at. 


Jahks  a.  Thomioh,  Stcretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  6o  inches  diameter 

for  Water,  Gas,  Culvert  and  Sewer 


HAMILTON.  ONT. 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 

MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSVILLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co  ,  Limited,  Toront*,  Ont, 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap' 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


CAST  iifliNPlPi: 


Head  Office 


Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pigr  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Castingrs  of  all  kinds,  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  


June  2?,. 


1915 


THE   CONTRACT  RECORD 


71 


DUMBWAITERS 

A  double  automatic  Brake  Dumbwaiter 
Automatic  two  ways.    UP  and  DOWN. 

Patented  in  Canada 

Chelsea  Elevator  Company 

Hardware  Co.  "VTmU^d"    Can.  Equip.  &  Supply  Co. 

26  Adelaide  St.  W..  TORONTO  CALGARY.  ALBERTA 


'As  Strong  as  the  Pipe" 


Interlock  Welded  Necks 

Will  eliminate  two-thirds  of  your  joint  trouble. 
How?  By  eliminating  two-thirds  of  your  joints 
with  their  bolts,  gaskets  and  liability  to  leak. 
An  Interlock  Neck  is  much  lighter  than  a  cast 
iron  or  steel  fitting,  although  ''as  strong  as  the 

pipe."  .  . 

We    design    and    execute   complete  piping 

contracts. 

A  PITTSBURGH  VALVE,  A 

/a\  foundry  &  construction  CO.  /A\ 

^  PinSBURGH,  PA. 

ENGINEERS    FOUNDERS  MACHINISTS 

Repre.enled   by  W.  M.  Campbell.  25  Howland  Ave..  Toronto.  Ont. 


Built  for  C.P.R.  Montreal 


CANADIAN 
CHICAGO  BRIDGE&  IRON  WORKS 

BRIDGEBURG,  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  our  nearest  office  today  for 
catalogue  No.  15 
Of  KICKS  :— 
Bridseburg,  Ontario,  130  Janet  Street 
ChicaKo,  Illinois,  i:M)  W.  lO.Otli  Street 
New  York.  N.Y.,  80  Church  Stieet 
Shops:  -Bridgeburg.  Ont. 
Chicago,  111.  Greenville,  Pa. 


ORNAMENTAL/^  ^ 


j^jvt...  Concrete  Bonding 
0^  Elevator 

Overhead  Guards 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


Continuous  and  Machine  Banded  Wood  Stave 

WATER  PIPE 

Reservoir  Tanks  for  city  and  town  Water  Systems,  Fire 
Protection,  Power  Plants,  Hydraulic  Mining,  Irrigation, 
etc.    One-half  the  cost  of  Iron  Pipe— and  better. 

Pacific  Coast  Pipe  Co.,  Limited 

p.  O.  Box  563       Vancouver,  B.  C. 
Office  and  Factory,  Granville  St.,  near  High  Bridge 

Write  for  Catalogue 

Full  Particulars  and  Estimates  Furnished 


A  Scientific  Pavement 


mutt  b« 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
Unaffectedby  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 

ThesefrcquirEments  arc  met  by 

Asphalt  Block  Pavement* 

Send  for  Descriptive  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited     -    Windsor,  Ont. 
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Civil 

Contractors 

Electrical 

Directory  of  Engineers 

Special 

Mechanical 

Interests 

Chipman  &  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

Willi-    Cliii.matl,       Ceo.     11.  I'.r.vr,. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  ])isposal.  Water  Power  Developnunt. 
Tel.   Long  I  listanee  Hptou  ii  (;74((  41 

New  Birks  Building,  MONTREAL 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.,  Ltd. 


Consulting,  Civil  and 

Sanitary  Engineers 

rieneral  Municipal  ICngineering 

Waterworks,  Sewerage 
id  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Specialties ; 


(  anc 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers, 
Water  Powers,  Structural  Steel,  Bridges, 

Buildings,  &c.,  &c. 
UV2    Gosford   St.  MONTREAL 


Robert    W.  Hunt, 

President. 
Thos.  C.  Irving,  Jr. 

Vice-Pres. 


Charles  Warnock, 
Mgr.  &  Treas. 
Jas.  W.  Moffat, 
Secretary. 


Robert  W.  Hunt  &  Co. 

Limited 

Engineers 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Ofifice  and  F.aboratories 
OO.'j  McGill  nidg.       -       Montreal,  Que. 

Branches 

Traders     Bank     Building,     Toronto,  Ont. 
Standard    Bank    Building,  Vancouver 
Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


nENNISTEEl 

1^  LOHDOM  '  CAMASA 


THE  BEST  STEEL  tOCKERS  MADE  IN  CANADA 
Made  by 

THC  DCNNIS  WIRE  AMD  moil  WORKS  CO.  LIMItEO 
LONDON.  CANADA 


ANGLINS 

'^  LIMITED  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


ALL  BUILDING  WORK 
LARGE  OR  SMALL.' 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

-M.iiuifacUlrei  s  ot 

GARBAGE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

I'hone  tJliicc  and  Works: 

.Main  '.)U4  DO")  (i'2  Esplanade  E.,  Toronto. 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

FJectric  and  hydraulic  power  stations,  high 
vollafielransmis.5ion  lines,  industrial  electrical 
installations  rt-ports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


STEEL  &  RADIATION  LIMITED 

Products   all    Made   in  Canada 


Toronto 
Ont 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Steelcrete 
Steel 

Lockers 


Crushed 

Roman 

Milton 


T.  A.  Morrison  &  Co.,       St.  James^Street 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


j|;|[ijro.copyiiicHT5  4jiFy|S 


STANLEY  LIOHTFOOT 

REG-D  PATENT  SOLlCrTQR  AND  ATTQANCT 

LUMSDEN  BLDG.("J  y^^|.")  TORONTO. 
NEW  BOOKLET  OF  COMPLETE  INFORMATION  FREE 
-.Kr.oN  T»,,  M.  3713 


H,  J.  Griswold, 
Montreal. 


B  .W.  Seton. 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

BR.Wl  II  OEl-ll  ES: 
L'4  .Adelaide  Street  East.  Toronto. 
1IJ0:>  Union  Trust   Building.  Winnipeg 

Cement   Testing   and  Reinforced 
Concrete  Inspection. 
Mill,   Shop  and   Field  Inspection 
of  Steel  Structures  and  Bridges. 

Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

Expert  Examinations  &  Reports. 

Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 


June  21!,  1915 
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The  Canadian  Bridge 
*  Company,  Limited 

WALKERVILLK,  ONTARIO 


Manufacturers  of 


Steel  Buildings 
Roof  Trusses 

RailwQLy  HigKwaLy 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


ELEVATED 


STEEL  TANKS 


Three  Rivers,  Quebec 
Wayagamack  Pulp  and  Paper 
Co..  Ltd. 

50,000  galloriB.  149  feet  to  top 
120,000      "  100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  BlAg. 
Canadian  Representatives:  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


The  Maritime  Bridge 

Company,  Limited 


Successors  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturers  of 


Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
L^rge  Tonnage  of  Plates,  Shapes  and  Bars  in  Stodc 

Office  and  Plant,    NcW  GlaSgOW,  N.  S. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1139  SHAW  STREET 
MaiD  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds :    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  ail  kinds  of  Struclural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Elscapes,  etc. 


Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,  Plates,  Ban, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Work.:  Hillcrest  1  6 1  4-161B-16 16 
Pr irate  axchanae  connecting  all  departments. 


74 


THE  CONTRACT  RECORD 


Juno  2?..  lOir, 


Cheap 

Positive 

Ventilation 


Canadian 
Disk  Fans 

do  more  than  merely  stir  up  the  air. 
They  ventilate  thoroughly — remove 
all  objectionable  odors  and  fumes — 
and  lower  the  temperature. 

You  can  install  these  disk  fans 
in  factories,  office  buildings,  boiler 
and  engine  rooms,  theatres,  restau- 
rants, lavatories,  etc.  at  a  very  small 
expense.  Simply  bolt  the  frame  to 
an  opening  in  the  wall  or  in  a  window, 
and  connect  the  wires. 

And  they  require  no  attention 
except  an  occasional  oiling. 

Ask  for  Bulletin  182  E-12 

Canadian  Blower  and  Forge  Co. 

Limited 

Berlin       -  Ontario 

St  John  Montreal  Toronto  Winnipeg  Vancouver 


MORRIS  FOLDING 
TUBULAR  STEEL 
TRIPOD 


In  stock,  any  load,  any  heigrht. 


This  is  a  strong,  light,  portable 
"shear"  which  has  replaced  the 
old-type,  heavy  timber  derrick  for 
laying  sewer-  and  water-pipe,  sett- 
ing stones  and  nnonuments,  erect- 
ing poles  and  columns,  loading 
cars,  hoisting  materials  on  new 
structures,  and  for  many  other 
purposes. 

Each  leg  is  fitted  with  a  pointed 
foot  for  hard  ground  and  a  broad 
flange  for  soft  soil. 

WRITE  FOR  BULLETIN  Y  17. 

Bulletin  A7  deals  with  the  Morris 
Worm-Gear  Chain-Block. 


THE  HERBERT  MORRIS  CRANE 
&  HOIST  COMPANY.  Limited. 

EMPRESS  WORKS.  Peter  Street,  TORONTO. 


m 


THE    CONTRACT  RECORD 


Replace  the  old 
twisted  wire  way  of  J| 
bracing    forms    for  (^^^ 
concrete  work  with 


\,^____^  Crass  Section  Forms 


o  (o 


Peerless  Form  Clamp 


The  one  positive  means  of  bracing  forms. 

Forms  clamped  with  Peerless  Wire  clamps  won't  bulge  and  won't  leak 
at  the  planking  joints  when  a  wet  mixture  is  used. 

Simple  and  Inexpensive 

First  cost  is  low;  easily  operated  by  unskilled  labor;  requires  least  cutting 
of  form  work;  most  easily  removed  from  forms  and  used  over  and  over  again. 

Made  of  two  simple,  strong  cast  iron  parts,  weighing  2/^  lbs.  and  a 
wrench  is  furnished,  either  style,  free. 

Price  list  and  circular  sent  on  request. 


Peerless  Form  Clamp  Company 

407  N.  8th  Street,  St.  Louis,  Mo. 
Sold  by  F.  H.  Hopkins  &  Co.,  Montreal  and  Winnipeg 


Sales  Agents  for  City  of  Winnipeg  and  Provinces  of 
New  Brunswick,    Nova  Scotia,     Ontario  and  Quebec 


Agents 
Wanted  in 

Open 
Territory 


TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil    Refineries,  Etc. 

We  al.so  build 

Steel  Structures 

to  support  them. 

Write  us  for  quotations 

MacKinnon,  Holmes 
G  Company  Limited 

SHERBROOKE,  QUE. 
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Wire  Rope 

"MADE  IN  CANADA" 
For 

Hoisting,  Haulage, 

Elevators,  Derricks, 

Cranes,  Cableways, 
Towing,  Etc.,  Etc. 

Stocks  carried  in  Montreal,  Winnipeg  and  St.  Catharines, 

The  DOMINION  WIRE  ROPE  CO.,  Limited,  MONTREAL 


The  Ransome  Concrete  Mixer 


This  illustration 
shows  Type  "  S  " 
Ransome  Street 
Mixer  equipped 
with  12  or  15-toot 
distributing 
trough  with  gates. 

In  designing  this 
machine  it  has 
been  our  object 
to  develop  a  low 
first  cost,  but 
highly  efficient 
machine. 


"The  Machine  with  All  the  Good  Features" 


r 


iMf  1 


When  desired, 
this  street  mixer 
is  equipped  with 
12  H.P.  Gasoline 
Engine  in  place 
of  the  Steam  En- 
gine drive. 

The  levers  con- 
trolling the  hoist- 
ing, discharging 
and  traction  are 
all  brought  to  one 
point,  and  the  en- 
tire operation  can 
be  controlled  by 
the  engineer. 


LET   US  QUOTE  YOU  FOR 

Rock  Crushers,  Steam  Shovels,  Coaling  and  Wrecking 
Cranes,  Engines,  Boilers,  Pumps,  Rails,  Etc.,  Etc. 

Catalogues  upon  request. 

F.  H.  HOPKINS  &  CO.,  MONTREAL 

Branches:— St.  Catharines,  Ont.         1206  union  Trust  Bid^.,  Winnipeg         Vancouver,  B.  C, 


Vol.  29 


Toronto,  June  30,  1915 


No.  26 


ESTABLISHED    1 536 


eview 


Heavy  and  Light  Steel 
Plate  Construction 


Storage  Tanks 
Bins  and  Hoppers 
Smoke  Stacks 
Boiler  Breechings 
Penstocks 


A  SAMPLE  OF  OUR  WORK 


WATER  TOWERS 
For  Municipal  and 
Industrial  Water  Supply 
And  Sprinkler  Systems 


Pressure  Tanks 
Riveted  Steel  Pipe 
Tank  Wagons 
Concrete  Forms 
Caissons 


The  Toronto  Iron  Works,  Ltd. 

Toronto 
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STEAM  PLUGGER 


Don't  keep  the  shovel  waiting! 

Put  a  steam  plugger  to  work  breaking  up 
the  boulders. 

Operate  it  by  steam  from  the  shovel  boiler 
or  use  air  if  you  have  it. 

In  any  case  send  for  bulletin  K-203  and 
see  what  the  tool  looks  like. 


CANADIAN  INGERSOLL  -  RAND  CO.,  UMITED 

MONTREAL,      -  CANADA 

BRANCH    OFFICES   THROUGHOUT  CANADA 


June  30,  1915 
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28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 


"CAVEAT  EMPTOR" 

(Let  The  Buyer  Beware!) 

Was   the   old   way   of  trading. 


"ADIUVETUR  EMPTOR" 

( Let  The  Buyer  Be  Assisted ! ) 

Is  our  "SERVICE"  way  of  trading. 


Our  line-up  is  complete,  our  quality  is  unexcelled, 
and  our  prices  are  right.  Let  us  show  you 
what  we  can  do. 

It  is  our  desire  to  serve  you. 
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To  Secure 


ECONOMY  and  DURABILITY 


Construct  Your 

SEWERS 


from 


Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42  in.  pipe 
in  a  trench  ready  for  filling. 


Six  H.P.  Four  Cylinder  Slip  Pump 

For  use  in  connection  with  filter  presses,  ensuring  a  steady 
pressure  and  a  constant  fiow  of  slip  to  the  filter  press,  and 
also  increasing  the  capacity  of  tlie  presses.  This  pump,  the 
first  of  its  kind  to  be  manufactured,  is  superior  in  all  points 
to  the  two  cylinder  pump  commonly  used  by  clay-workers 
Saves  time  in  pumping  up  presses  and  minimizes  the  wear 
and  tear  on  the  filter  press  cloths  owing  to  the  total  absence 
of  any  pulsations.  Height  5  feet,  floor  space  5  feet  9  inches 
by  3  feet.     Driving  pulley  IS  in.  x  6^  in. 

'^^^  Crossley  Machine  Co. 

Trenton,  New  Jersey,  U.  S.  A. 


We 
manufacture 

the  most 
comprehensive 
range  of 
Clay-Working 
Machinery 
in  the  world. 

Write  for 
Illustrated  Catalog 


Pugging  Machine 

The  illustration  shows  the  series  ot  knives  and  worms  by  whicK 
the  clay  is  cut  and  pressed,  eliminating  all  lumps  and  air  blisters.  Made 
in  three  sizes  with  12  in.,  20  in.  and  24  in.  mills.  The  latter  machine 
is  best  adapted  for  general  use,  occupies  a  floor  space  of  36  inches  by 
48  inches.  Driving  pulley  lO'/i  in.  x  30  in.,  capacity  30  tons  per  dav, 
14  h.p. 


I 
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Paint  Your  Cement  Floors! 

Are  they  Dusting,  Rotting,  Crumbling  for  want  of  a  preservative  filler?  Are  fine  particles 
of  sand  and  cement  flying  through  the  air  and  ruining  machinery  bearings  and  electrical  connexions? 
Are  oils,  greases  and  water  soakmg  mto  the  surface? 

Toch  Brothers' 
Cement  Filler  and  Cement  Floor  Paint 

will  prevent  this,  and  give  your  floors  that  smooth,  hard,  metallic  surface  that  resists  wear  and  is 
water-oil-grease  and  du^-proof.  There  need  be  no  during  and  disintegration  of  floors,  and  conse- 
quent damage  to  machinery,  and  no  rotting  of  concrete  by  oil  and  grease  drippings  from  machinery 
-and  motors.  Why  should  you  not  double  the  life  of  your  floors  and  keep  them  always  fresh  and 
clean  m  appearance  when  the  co^t  is  so  small? 

Steel  need  not  rust! 
Wood  need  not  rot!  Nor  concrete  "Dust"! 

Write  to  nearest  distributor  for  copy  of  illustrated  booklet  and  color  card. 

"MADE  IN  CANADA"  BY 

"R.  I.  W."  DAMP-RESISTING  PAINT  CO.  ^°k"r,''o'iv™° 

DISTRIBUTORS: 

Black  Building  Supply  Company,  Limited,  Toronto  Western  Paint  Company,  Winnipeg 

Dartnell,  Limited,  Montreal  Canadian  Equipment  &  Supply  Company,  Limited,  Calgary  and  Edmonton 


London  Tile  and  Sewer 
^    Pipe  Moulds 

Made  in  all  sizes  from  4  inches  to  1 0  feet 
in  diameter  and  in  lengths  and  designs  to 
meet  every  requirement. 
The  best  moulds  are  the  cheapest.  Write  for  catalogue  N.2B. 


^^Dunn  Cement  Drain  Tile  Machine 

There  are  large  profits  in  the  Cement  Drain  Tile  Business.  We  make  three  sizes  of  ma- 
chines and  entire  equipment  for  the  plants.    Send  for  Catalogue  No.  2. 

LONDON  POWER  DIAPHRAGM  PUMP~^ 

This  Pump  will  do  as  much  work  as  8  men  can 
on  a  hand  operated  pump  at  a  cost  of  I  5c  per  day 
for  fuel. 

W  L-  make  all  kinds  of  Contractors'  I'umps. 
Write  for  Catalogue  No.  48. 

London  Concrete  Machinery  Co. 


LONDON,  ONT. 


Limited 


Branches  and  Ai^ciKir 


i  vi-rv  larnf  city  in  Canada. 


World'*  Largest  Manufacturers  af  Concrete  Machinery  and 
Cement  Warking  Tools. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

Tiie  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
quarter  page,  six  headings;  half  page,  twelve     headings;     full       page,    twenty-four  headings. 


Adamantine  Steel 

Hull  Iron  &  Steel  Foundries 


Air  Compressors 

C  an.  Ingersoll  Kand  Co.,  Ltd. 
Su)art  Tinner  Macliine  Company. 


Architects'  Instruments 
Stanley  Company,  W.  P. 


Architectural    Iron  Work 

Aikenhead      Architectural  Iron 
Works 

Canada  Wire  &  Iron  Cioods  (^o. 
McGregor  &  Mclntyre 
Steel  &  Kadiation  Limited 


Architectural   Terra  Cotta 

Northwestern  Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp'tg.  Co. 


Ash  Hoists 

Gillis  &  (ieoghegan 
Herbert  Morris    Crane    &  Hoist 
Company 


Asphalt 

Asplialt  &  Supply  Company 
Barber  Asplialt   Paving  Co. 


Auto  Accessories 

Can.  Consolidated  Kublier  Co. 


Bathroom  Fittings 

Can.   Cunsolidated   Rubber  Co. 


Belting 

Can.  Consolidated  Rubber  Co. 
Dominion  Belting  Company 
Goodyear  Tire  &  Rubber  Co. 

Belting  (Conveyor,  Thresher,  etc.) 

Can.  Consolidated  Rubber  Co. 

Blast  Hole  Drills 

Armstrong   Manufacturing  Co. 
Hopkins   &   Co.,   F.  H. 

Blowers  and  Compressors 

Canadian   Blower  and   Forge  Co. 

Can.   Ingersoll-Rand   Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Turbine  Equipment  Company 

Boilers 

Bealty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  llenthorn 

McDougall  Caledonian  Iron  Wks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 

Brick 

American  Enamelled  Brick  Co. 
Bradford  Pressed   Brick  Co. 
Hydraulic  Press  Brick  Co 
Interprovincial   Brick  Co. 
Maloney,  John 

North-Western   Terra    Cotta  Co. 

Brick  Dryers 
liecbtel,   H.  E. 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Buckets 

Beatty  &  Sons,  M. 
Browning  Company 
CTeaton  Comiiany,  R.  E. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 

Manitoba  Bridge  &  Iron  Works 
Sudbury    Construction    &  Mach- 
inery Company 

Brick   Machinery   and  Suppliei 

Bechtel,  B.  E. 

Crossley  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth  Howland  Co. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  I!ri<lge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dlikson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon- Holmes  &  Co. 
Manitoba    lirid^e   &   Iron  Works 
ALiiiiiinr    MriiiL'"'  (  onipany 

,\  ;i  I  t'  M  i;i  1     r.i  h  i  L''     (  lUlpany 

I'm  -lini  '.'li  I  i.Mnin.  s    Steel  Co. 
Sa I  M i;i    r.ii'l (  t iinjiany 
Siniclui.il  St((  1  (  oiiipany 

.Standard    .Steel    Construction  C'o. 

Builders'  Hardware 

Aikenhead  Hardware  Limited 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  .Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Hritnell  &  C'ompany 
Interprovincial  Brick  Co. 
Maloney,  John 
Morrison  &  Co.,  T.  A. 
Rogers  Supply  Company 

Cement  Mill  Machinery 

Hull  Iron  &  Steel  Foundries 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

('eresit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 

De  Laval  .Steam  Turbine  Co. 

E.  Laurie  Company 

Turbine  Eciuipment  Company 

Ceresitol 

Ceresit  Waterproofing  Co. 

Chains 

Woodhouse   Chain  Co. 

Chain  Blocks 

Morris  Crane  &  Floist  Co.,  Her- 
bert 

Chimneys    (Reinforced  Concrete) 
Laurie  C'ompany,  E. 
Turbine  Equipment  Company 

Coal  Chutes 

Manitoba   P>ridge  &  Iron  Works 

Coal   Handling  Apparatus 
I'.eatty   &   Sons,  M. 
llTfiwning  Company 

Concrete  Block  Machines 

London  Concrete  Machinery  Co. 

Concrete  Mixers  and  Appliances 

Canadian   Fairbanks-Morse  Co. 
Goold,  Sliapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
l.ecky  &  Collis 

London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway   Contractors   Supply  Co. 

Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen  Conduit  Co.,  Ltd. 
Uic-wiL    Underground  Pipe 
Covering  Company 


Contractors 

yXnglins  Limited 
Wells  &  Gray 

Contractors'  Plant  &  Supplies 

r.eatty  &  Sons,  M. 
Browning  C'ompany 
Can.    Fairbanks-Morse  Company 
Canadian  Equipment  Company 
Dake  Engine  Companv 
Dominion  Lime  C^ompany 
Goodwin,  Barsby  &  Co. 
Flamilton  Mfg.   Co.,  Wni. 
Lecky  &  Collis 
Marsh  &  Henthorn 
Morris  Machine  Works 
Montreal  Locomotive  Works 
Railway   Contractors  Supply  Co. 
Stinson-Reeb  Builders'  Supply  Co. 
Sudbury  Construction    &  Mach- 
inery Company 

Contractors'  Flare  Lights 

Sudbury  Construction  &  Mach- 
inery Company 

Conveying  Machinery 

Dull  Company,  Raymond  W. 
Goodwin,  P.arsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.  H.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  'Travelling  and  Locomotive 

Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Pollard  Mfg.  Company 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Canadian  Equipment  Company 
Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 
Smyth  &  Ryan 

Crushers    (Stone   and  Rock) 

.American  Road  Machine  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Lecky  &  Collis 

London  Concrete  Machinery  Co. 

Culverts 

Pedlar  People 

Damp  Proof  Coating 

Oresit  Waterproofing  Co. 

Derricks  and   Derrick  Fittings. 

Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co..  F.  H. 
Marsh  &  Henthorn,  Limited 
Pollard   Mfg.  Company 

Door  Hangers 

.Mlith    Mfg.  Company 

Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty  &  .Sons,  M. 
Browning  Company 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
Hopkins  &  Co.,   F.  H. 
Lecky  &  Collis. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Carts  and  Wagons 

Canadian   Ecpiipment  Company 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 


Dump  Cars,  Wheels,  etc. 

Bechlel,   B.  E. 

C  anadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Manitoba   Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 

Drying  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd..  B.  F 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

C'an.  Consolidated  Rubber  Co. 

Electric  Fans 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F 

Electric  Air  Rock  Drills 

Canadian  Ingersoll-Rand  Co 

Electric  Impulse  Clocks 

Gent  &  C'ompany 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ormsby   Company,   A.  B. 

Elevators 

Chelsea  Elevator  Company 
Roelofson  Elevator  Works 
Turnbull  Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Companv 

Excavators 

Beatty   &  Sons,  M. 
Dull  Company,  Raymond  W. 
Hopkins  &  Co.,  F.  H. 
Pawling  &  Harnischfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Engines 

C  anadian  Blower  and  Forge  Co. 
Can.    Fairbanks-Morse  Companv 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks 

Engineers  (Civil  and  Mechanical) 

Bowman  &  Connor 
C^ape  Company,  E.  G.  M. 
Chipman   &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait   Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 
Pullar,  H.  B. 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd..  F.  F 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filters 

American   Water  Softener  Co. 

Filtration  Plants 

verMehr    Engineering   Co.,  John 

Fire  Brick 

Smyth  &  Ryan 

Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
C^rmsby   Company,  A.  B. 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed   Concrete  Steel  Co. 
(Continued  on  page  12) 
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Competing  With  Your  Competitors 

"When  I  see  a  competitor's  smoke  ahead  of  me,  I  don't  sit  down  and  let  it  choke  me.  1 

I  hustle  a  little  nearer  and  analyze  it.     I  want  to  see  what  its  elements  are.  I  want  1 

to  buy  the  same  kind  of  fuel  myself,"  1 

That's  what  a  man  told  us  last  week.    We  had  solicited  his  firm  faithfully  and  reg-  1 

ularly  for  some  months.    They  gave  us  very  little  encouragement, — when —  in  came  J 

the  order.  | 

Out  of  curiosity  to  find  out  just  what  arguments  had  been  succesful  in  finally  getting  | 

the  business,   one  of  the  o>vners  was  approached.     "Arguments    nothing,"  he  said.  | 

"When  I  woke  up  to   the   fact  that  MacLean   Reports  were  giving  information  to  ■ 

my  competitors  every  day  that  I  could  not  hope  to  get  through  my  own  connection,  1 

I  woke  up,  and  that  is  why  you  got  the  business."  | 

"I  didn't  fully  realize  what  a  slipshod,   haphazard,   intuitive  way  most  business  men  p 

have  of  keeping  in  touch  with  what  business  is  offering  until  one  of  my  salesmen,  I 

Jenkins, — you  know  him — told  me  why  he  had  fallen  down  on  the  McCormack  con-  | 

tract.    The  only  excuse  he  had  was,    'If  I   had  only  known  of  that  job   in  time  I  1 

would  have  had  a  good  chance  for  it.     Benson  got  it,  had  all  the  details  three  months  1 

ago — takes  MacLean  Reports.'    That's  what  decided  me.     I   made  up  my  mind   to  1 

PROVIDE   AGAINST    SIMILAR     DISASTROUS    EXPERIENCES    IN   FU-  | 

TURE."  I 

This  man  is  now  using  MacLean  Reports  and  arming  his  salesmen  with  real,    live  1 

prospects  every  day, — cutting  out  all  useless  footwork  and  eliminating  tedious  waits  1 

in  outside  offices.    And  the  beauty  of  it  is  his  expenses  are  actually  lower   and  he  1 

is  getting  more  business  than  ever.  ^  | 

The  decision  this  man   made  when  subscribing  to    MacLean   Reports  interests  you  1 

because  his  problems  are  similar  to  yours.    You  both  want  information  that  you  can  1 

use  to  get  business.    You  want  to  know  how  you  can  get  it  more  quickly,  get  it  better,  1 

easier  and  at  a  lower  cost.     You  may  investigate  our  proposition  entirely  at  our  ex-  | 

pense.     No  obligation,   no  outlay  on  your    j  ,  .  .  ^ 

part.     Merely  fill  in  and  mail  the   Inquiry    \  ^         r>  r       c         i  ' 

,      11  .  1  »  Your  Coupon  ror  oampies  i 

Coupon.     It  will  brmg  you  sample  reports    1   ,         ^   .  ^  j 

and  complete  details  of  our  service  and  how  [ 

aiiu  ^^uiiipicic  .,  MacLEAN  DAILY  REPORTS,  Limited, 

it  will  help  you  better  your  busmeSS.      Mail     |  25  Charlotte  Street.  Toronto  ^ 

the  coupon  TO-DAY.  ^     (icntkmen,—  ' 


MacLean  Daily  Reports 


Please  st'tul  mc  without  ()hhgali<Mi  (in  my  part,  the 
folder  and  saiuijle  reports  referred  to  in  this  advertise- 
ment.   Quote  rates  for  the  territory  checked  (X) 


.    .    y  *                      f           B.C.  -Mta.          Sask.          Man.          Ont.  | 

Limited  j          Q„p  Maritime          Toronto        Montreal  | 

25  Charlotte  St.  j  Nanu  [ 

Toronto,  Can.  i 


.\ddrcss 


I  .\ttacli  this  Coupon  to  your  business  Icllcrlicail 
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The  rise  and  fall  of  water 
in  a  Reservoir,  Tank  or 
Well  can  be  accurately  re- 
corded in  the  Eng^ineers 
Office,  even  if  it  is  fifty  miles 
away.  The  Transmitter 
will  show  locally  the  varia- 
tion, and  will  send  impulses 
to  the  Recorder  for  every 
inch  rise  and  fall.  The 
Recorder  will  show  all  this 
on  the  chart  and  the  pen 
acts  as  a  graphic  i ndicator, 
and  enables  the  level  of  the 
water  to  be  seen  at  a  g"lance. 

The  complete  outfit,  with- 
out batteries  or  line  wires, 
with  one  year's  supply  of 
charts  delivered  free,  duty 
paid  any  town  in  Canada 

$350.00 

Gent  &  Co.,  Ltd. 

Leicester,  Eng. 

Cables,  Lodestone 


KERR 

Gate  Valves 


and 


Fire  Hydrants 


MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 


8  X  8  X  24  inch  Granite  Rock  Face  Block 


THEY  COST  LESS 

YOU  SELL 


THEY  SELL  FOR  MORE 
MORE  OF  THEM 


By  a  new  process,  which  protects  the  facing,  while  the  block  is  being  cast,  we  eHminate  all  traces  of  cement  from  the  face  of  block 
and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 

These  cuts  show  blocks  just  as 
they  came  from  the  molds;  they  are 
not  treated  with  acid  or  scrubbed 
with  brush,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
by  any  other  system,  at  any  cost, 
that  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
BLOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  the  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 


8  X  8  X  24  inch  Granite  Smooth  Faced  Block 


Cast  Stone  Block  &  Machine  Co.,  Limited    (Zagelmeyer  System) 

298  Howard  Avenue,  WINDSOR,  ONTARIO 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Worki:   Seigneur!  &  William  Sis.,  Montreal. 
Manufacturers  of  Boileri,  Cistingt,   Condenters.  Elevators,   Engines,    Filteri,   Forjfings,  Hydraulic 
Machinery,    Pumps,    centrifugal   and    reciprocatini;.  Steam  Turbines,  Tanks,  Wat«r  Wheels,  Water 

Works  Plants. 


Laohin*  Water  Works 
Three  miUion  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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Manufacturers  of 

Iron 

Fire  Escapes 


Marquise,  Covered  Ways, 

Balconies,  Gates  and 
Railings,  Collapsible  Gates 
and 

Fire  Door  Fittings 

Aikenhead 
Architectural 
Metal  Works 

364-370  Richmond  St.  W., 
TORONTO,  ONT. 


"Dull"  Sand  and  Gravel  Plants 


We  are  prepared  to  design 
and  furnish  complete  plants 
for  handling,  washing  and 
storing  sand  and  gravel — 
special  plants  for  special 
conditions.  The  illustration 
shows  a  Dull  plant  with 
sand  and  gravel  being  ex- 
cavated and  conveyed  to 
plant  by  a  Dull  drag  line 
excavator.  Dull  improved 
conical  screens  are  arranged 
to  make  two  sizes  of  sand 
and  two  of  gravel. 

Write  us  for  our 
illustrated  catalogue. 


The  Raymond  W.  Dull  Co.,  Ill  Washington  St.,  Chicago 

Western  Sales  Agents— Bentz-Richardson  Co.,  WINNIPEG        Mills  Bros.,  215  Ryrie  Bldg.,  TORONTO 
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Water  Supply 
from 
Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 


Write  for  Bulletin  26 
explaining  the  use  of 
Cook's  Patent  Brass 
Tube  Well  Strainer. 

A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Oataloguk  Mailed  Upon  Request 


DUMB  WAITERS 

Roelofson  self  retaining 
dumb  waiters  are  fast  re- 
placing the  old  styles. 

They  are  so  constructed  that  they  will 
hold  the  car  stationar}-  at  any  point 
desired  without  the  use  of  brake  or 
rope  clamp. 

We  will  furnish  drawings  and  estimates 
of  costs  for  special  machines  to  be  used 
as  wall  hoists,  freight  or  invalid  eleva- 
tors, 

Roelofson  Elevator  Works 

Gait,  Ont 


l)e  Laval  Mulli-stage  Geared  Turl)iiie  driving 
single-stage  pump ;  .'iO.OOO.OOO  gallons  per  day 
capacity  against  iW  ft.  liead.  Compact  unit  to 
accommodate  limited  space  in  municipal  pump- 
ing plant. 

Turbine  Gear  and  Pump 
Designed  and  Built 
in  one  shop 

The  ecune)mic  superiority,  for 
heavy  pumping  service,  of  the  cen- 
trifugal pump  when  driven  by  a 
steam  turl)ine  through  the  medium 
of  a  speed  reducing  gear  is  demon- 
strated by  De  Laval  pumping  units 
for  capacities  as  high  as  100,000,000 
gallons  per  day  and  for  heads  as 
high  as  340  ft.  installed  by  the  cities 
of  Pittsburgh,  Philadelphia,  Cleve- 
land. Toronto,  Omaha,  Lynn,  and 
by  nvimerous  ])rivate  companies. 

Each  of  these  units  consists  of  a 
high  efficiency  De  Laval  steam  tur- 
bine, driving  a  De  Laval  centrifugal 
pump  through  a  De  Laval  double- 
helical  speed  reducing  gear,  all  de- 
signed and  built  to  work  together 
as  a  unit  by  an  organization  which 
has  been  engaged  in  the  production 
of  turbines,  speed-reducing  gears 
and  pumps  for  nearly  20  years.  The 
success  of  De  Laval  units  should  not 
lead  to  the  expectation  that  a  tur- 
bine can  be  picked  up  here,  a  gear 
there  and  a  pump  somewhere  else, 
and  a  satisfactory  running  pumping 
unit  thus  produced.  Thorough  en- 
gineering knowledge  and  experience 
with  the  whole  problem  is  required, 
and  the  apparatus  to  give  satisfac- 
tion must  be  accurately  and  careful- 
ly built  without  (h'vision  of  responsi- 

The  De  Laval  .shops  produce  only  high 
grade  apparatus  built  on  a  limit  gage 
basis  and  on  a  large  scale.  Each  unit, 
before  leaving  the  shop,  is  thoroughly 
te.stcd  for  both  capacity  and  efficiency. 
Write  for  Catalogue  "B-66" 

De  Laval  Steam  Turbine 
Company 

Turbine  Equipment  Co.,  Limited 

Canadian  Pacific  BIdg  ,     TORONl  O,  Can. 

The  E.  Laurie  Co. 

243  Bleury  Street,   MONTREAL,  Que. 

So.  i:r, 
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Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
iVIcCircKor  &  Mclnlyre 

Floor  Hardener 

Ccresit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 

Sturtcvant  Co.  of  Can.,  Ltd.,  B.  F. 

Furnaces 

Toronto  Furnace  &  C!rematory 
Company 

Forges 

Canadian  Blower  and  Forge  Co. 
Slieldons  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Gaskets 

Can.  Consolidated  Rubber  Co. 


Gas  Engines 

Goold,  Sbapley  &  Muir  Co. 

Gasoline  Engines 

Canadian  Fairbanks-Morse  Co. 
Goold,  Sliapley  &  Muir  Co. 
London   Concrete  Machinery  Co. 

Generators,  Turbine  Driven 

I3e  Laval  Steam  Turbine  Co. 

Glass 

Consolidated    Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer    Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Gravel  Washing  Plants 

Dull   Cnnipany,   Raymond  W. 


Hammer  Drills 

Canadian    J  ngersoll-Rand  Co. 

High  Pressure  Pipe  Lines 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoisting  Apparatus 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Ingersoll-Rand  Co. 
Gillis   &  Geoghegan 
Goold.  Shajdey  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh   &  Hcnthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 

Pollard   Mfg.  Company 
Pawling  &  Harnischfeger 

Hoisting  Engines 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  U. 
Marsh   &   ITenthorn,    I  limited 

Hydrants 

Canada  L"ou  Corporation 
Gartshore-Tliompson  Pipe  Co. 
Kerr  Engine  Company 

Incinerators 

Ideal  Incinerator    &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 

Insulating  Compounds 

Can.  H.  W.  Johns-Manville  Co., 
Limited. 

Standard  Undergrounil  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Co.,   F.  H. 
Bechtel,   1!.  E. 

Interior  Finish  and  Doors 

Canadian  Office  &  School  Fur.  Co. 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lath  Board 

Bishopric  Wall   Board  Co. 

Lime 

Dominion  Lime  Company 
.Stan<lard   White   Lime  Co. 

Lighting  and  Pumping  Installations 
Can.  H.  W.  Johns-Manville  Co., 
Limited 

Locomotives 

(  anadian  Er|uipment  Company 
Montreal  Loconiotive  Works 

M.irble  Working  Machinery 

Pollard  Mfg.  Company 

Metal  Lath 

.Metallic   Roofing  Company 
Noble,  C.  W. 
Pedlar    People  Limited 
Steel   &   Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar   People  Limited 


Mechanical  Draft  Apparatus 

.Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
.Veptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil,  Tank  &  Pump  ('•, 

Ornamental  Moulds 

London  Concrete  Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Packing 

Can.   Consolidated   Rubber  Co. 

Paints  and  Varnishes 
Dominion    Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 

.\sphalt  &  Supply  Company 
Barber   Asphalt   Paving  Co. 
Dunn   Wire  Cut-Lug   Brick  Co. 
National  Paving  Brick  Manufac- 
turers' Association 
Ontario  Asphalt   Block  Co. 
Paterson    Mfg.    Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

Dominion  Concrete  Co. 

Gartshore-Thomson  Pipe  Co. 

National  Iron  Works 

Pacific  Coast  Pipe  Co. 

Cnited  States  Cast  Iron  Pipe  Co. 

Vancouver   Wood   Pipe  &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 

("Continued   on    Pape   14 1 
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A  "One-Man"  Ash  Hoist 

The  G  &  (j  Telescopic  Jloist  is  so  designed  that  it  is 
l)ractical  for  one  man  unaided  to  perform  the  entire  operation 
of  raisin<4-  ash  cans  to  sidewalk  and  lowerinj^-  empty  cans  to 
cellar. 

The  operator  standini(  r.t  sidewalk 
level  can  raise  4  or  5  cans  without 
leaNiui-  the  sidewalk. 


Robert  Findlay,  Arch. 


Raises  a  ma.ximum  load  of 
500  lbs.  at  a  guaranteed 
speed  of  30  feet  per  minute. 
When  not  in  use,  hoist 
telescopes  and  no  part  shows  above 
street  level.  This  hoist  is  fitted  witii 
a  patented  "silencer,"  making  it  al)- 
solutely  noiseless  in  operation.  It 
can  be  installed  in  any  building,  old 
or  new. 

Write  to  our  nearest  agent  for  booklet  and  prices 

GILLIS  &  GEOGHEGAN, 

Black  Building  Supply  Co.,  Ltd .  B.  &  S .  H.  Thompion  &  Co.,  Ltd.  Wm.  N.  O'Neil  Co.,  Ltd. 

Agrents  for  Ontario  Agents  for  Quebec  Agents  for  British  ColuDihiB 

Toronto  Montreal  VancouTar 

W.T.  Grose,  Agent  for  Manitoba,  Saskatchewan,  Alberta,  Winnipeg 


"Made  in  Canada" 

Sherbrooke  Que. 


June  ISO, 
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Pick  and  Contractors'  Road  Plows 


Complete  line  of  Road  and  Street  Machinery,  Rock  Crushers  Stone  Elevators  and  Screening  Ma- 
chinery, Portable  Engines  and  Boilers,  Road  Graders,  Road  Plows,  Road  Drags,  Drag  and  Wheeled 
Scrapers,  Street  Cleaners,  Sprinklers  and  Sweepers,  Street  Cleaners'  Hand  Carts,  etc 

AMERICAN  ROAD  MACHINERY  COMPANY  OF  CANADA,  LTD.,    Goderich,  Onl. 

Macadam  Roads 

must  be  built 
of  a 

Tough 
Stone 

that 
will  cement 

j        WE  HAVE  IT 

The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 


Pile  Driving  Machinery 

iteatty  &   Sons,  M. 
lirowning  Company 
Canadian    Ingersoll-Kand  Co. 
Hopkins  &  Co.,  F.  H. 
Marsli  &  Ilentliorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Plaster  Bond 

Ceresit  Waterproofing  Co. 

Plumbing  Supplies 

.Mueller  Mfg.  Co.,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  H.  F. 


Plaster 

Albert  Mfg.  Company 
liritnell  &  Company 
Can.  II.  W.  lohns-Manville  Co., 
Ltd. 

Tona  Gypsum  Company 

Plug  Drillers 

Canadian  IngersolI  Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian    Tngersoll-Rand  Co. 


Power  Engines 

Inglis   (,'ompany,  John 

Pressed  Brick 

I nterinovincial    lirick  Co. 


Pump  Valves 

Can.   Consolidated   Rubber  Co. 

Pumps  and  Pumping  Machinery 
licatty  &  Sons,  M. 
(  anadian  Blower  and  Forge  Co. 
Canadian   Fairbanks-Morse  Co. 
Canadian  Ingersoll-Rand  Co. 
Cook,  A.  D. 

I)e   Laval  Steam  Turbine  Co. 

Hamilton  Mfg.  Co.,  Wni. 

Hopkins   K-   Co..    F.  H. 

Ingli-   ( ■Miiii.:niv,  lohn 

Lain  I.    t  Ml,l|l;,,,^  .  K. 

Mrl  l.iM'4,ill  I       .Ionian  Iron  Wks. 

Moni-.    .\I.H  liiiir  W.iiks 

Smai  1  Tin  II.  1    \l  ,t.  liinr  ( 'o. 

Tniliiiii-   l-..|iii|'iii' lit   (  i.iTipany 

Quarry  Machinery 

American    Road    Machine  Com- 
pany of  Canada 
Canadian    Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  II. 
T-ecky  &  Collis 
George  Anderson   &  Co. 
Goodwin,  liarsby  &  Company 

Railway  Supplies 

Can.  H.  W.  Johns-Manville  Co.. 
Ltd. 

Gartshore,   Tohn  T. 
Hopkins  &  Co.,  F.  H. 

Revolving  Stone  Screens 

Goodwin,  Harsby  &  Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Reinforcements,   Concrete  &  Steel 

Kiirlington  Steel  Company 
(  anada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  .Steel  Co. 
I'edlar   People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

American   Road   Machine  Co. 
Kxeter   Mfg.    Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Morrison  &  Co.,  T.  A. 

Roof  Glazing 

Hope  &  Sons,  Henry 

Ro6f1ng  Material 

llird  &  Son 

liishopric  Wall  Board  Co. 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
I'edlar    People  Limited 

Rubber  Covered  Rolls 

(  an.   Consolidated   Rubber  Co. 

Rubber  Cement 

Can.   Consolidated  Rubber  Co. 

Rubber  Mats 

Can.   Consolidated   Rubber  Co, 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Dull  Company,  Raymond  W. 

Safes  and  Baults 

Can.  Fairbanks-Morse  Company 
Taylor,  J.  &  J. 

Scales 

Can.    Fairbanks-Morse  Company 


Screens 

American    Road    Machine  Com- 
pany of  Canada 
Canada  Wire  &  Iron  Goods  Co. 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Company 


Sewer  Pipe 

liritnell  &  Company 
(Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London  Concrete  Machinery  Co. 
Xational  Iron  Works 
Ontario  Sewer  Pipe  Co. 
Smyth   &  Ryan 
Standard  Clay  Products  Ltd. 


Sheathing  Board 

liishopric   Wall    Board  Co. 


Shovels  (Steam) 

Browning  Company 
Beatty  &  Sons,  M. 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Montreal    Locomotive  Works 


Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Hope  &  Sons,  Henry 
Pedlar   People  Limited 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton    Mfg.    Co.,  Wm. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines    Steel  Co. 
Pedlar    People  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 

ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

ARCHITECTS  .—Patronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  ItaUan, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  5539 — Connecting  All  Department* 

MONTREAL 


June-  :!(),  1915 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


SARNIA  CORRUGATED  IRON 

for  Roofing  and  Siding 

We  know  of  no  other  Corrugated  Iron  in  Canada  that  the 
manufadurers  can  give  as  Strong  a  guarantee  as  to  its  If  Sling 
qualities,  as  we  can  on  our  Sarnia  Corrugated  Iron.  All  our 
produdls  are  made  from  the  Sarnia  New  Process  Galvanized 
Sheets,  which  possess  remarkable  durability  when  exposed  to 
the  weather,  and  will  resiSl  corrosion  and  the  acftion  of  the  ele- 
ments to  a  much  greater  degree  than  ordinary  Steel  or  iron  or 
those  produds  based  on  alleged  "puf'ty"  of  materials. 


Standard  sizes  carried  in  Slock  in  24,  32,  36,  48,  60, 
72,  84,  96  or  120"  long  x  33"  wide  m  18  x  20,  22,  24, 
26  and  28"  guage. 

We  also  manufadure  Plain  Galvanized  Iron,  Metal  Sid- 
ings, House  Shingles,  Ventilators,  Sky  Lights,  Eave  Trough, 
Condudor  Pipe,  Volleys,  etc. 

We  have  specially  prepared  literature  on  any  of  the 
above  produds,  which  we  will  gladly  send  you  on  requeSl. 


SARNIA  METAL  PRODUCTS  Co.,  Limited 

SARNIA,  ONTARIO 
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Steam  Apparatus  and  Specialties 

Canaflian  I'lowcr  aiul  I'Vu^c  ('f>. 
Pittsburgh    Valve,    I'ouiiilry  and 

Construction  ("ompany 
Slieldons  Litnitcd 

Steam  Engines 

Sturtcvant    Co.  of  Can.  Ltd..  I!.  I". 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtcvant    Co.  of  Can.  Ltd.,  li.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion   Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 

Steel 

Hopkins  &  Co.,  I".  H. 
Lccky  &  Collis 

Steel  Pipe 

Factory  Products  Limited 

Page-Hersey  Iron  Tube  &  Lead 
Co.,  Ltd. 
Sound  Deadening 

Can.   II.   \V.  Jolins  Manville  Co., 
Ltd. 
Stair  Builders 

McGregor  &  Mclnlyrc 
Stair  Treads 

Can.   Consolidated   Rubber  Co. 
Steel  Castings 

Electric  Steel  &  Metals  Co. 
Stone  Backing 

Ceresit  Waterproofing  Co. 

Stone 

liritnell  &  Company 
Hagersville   Contracting  Co. 
Maloney,  Jolin 
Morrison  &  Co.,  T.  A. 
Oueenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville   Freestone  Company 

Stone  Saws 

Anderson,  Geo. 


Stone  and  Sand  Elevators 

Atiicrican  Koad  Machinery  Co. 

Stone  Working  Machinery 

Pollard    Mfg.    (  onipany 

Steel  Sash 

Hope  &  Sons,  Henry 

Structura  llron  and  Steel 

Itmlington  .Steel  (Vnnpany 
Chicago  P.ridge  ik   Iron  Works 
DesMoines  Ilridge  &   Iron  Co. 
Dominion  P.ridge  Company 
Hainilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba   TSiidge   &   Iron  Works 
M.'iritiine   Hridge  Company 
M.Cirt;,,,    &  Mclntyre 
I'll  I -liin  uh-DesMoines    Steel  ("o. 
Keiil  &  Brown 
Structural   Steel  Company 
Standard   Steel   Construction  Co. 

Submarine  Drills 

Lecky  &  Collis 

Stucco  Board 

Bishopric  Wall  Board  Co. 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Tiridge       Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton   Mfg.   Co.,  Wm. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind   Engine  &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
V'ancouver   Wood    Pipe   &  Tank 

Company 

Telescopic  Hoists 

Black   Building  Supply  Co. 
Gillis  tS:  Geoghcgan 


Tarring  Machinery 

Taroads  Syndicate  Ltd. 
Terra  Cotta 

.Vorlhvvcstern  Terra  Cotta  Co. 
Testing  and   Inspecting  Bureau 

Hunt   8c   Co.,   Robt.  W. 
Tile  Moulds 

London  Concrete  Machinery  Co. 
Tiling 

Can.   Consolidated  Rubber  Co. 

Tires   (Auto,   Bicycle,  Motor-cycle, 
Carriage) 

Can.  Consolidated  Rubber  Co. 
Toncan  Metal 

Stark  Rolling  Mills  Co. 
Towers 

Goold,  Shapley  &  Muir  Co. 
Track  Systems  (Hand,  Power  and 
Electric) 

Morris  C  rane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.   Cf)nsolidatcd  Rubber  Co. 
Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.    Laurie  Company 

Turbine  Equipment  Company 
Turnbuckles 

Canadian     Billings     &  Spencer, 
Limited 
Vacuum  Cleaners 

United  Electric  Company 
Valves 

Canada  Iron  Corporation 
Can.   Fairbanks-Morse  Company 
Gartshore-TlioiTison  Pipe  Co. 
Kerr  Engine  Company 
Pittsburgh    \'alve.    Foundry  & 
Construction  Company 

Ventilating  &   Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Slieldons  Limited 

Sturtcvant    Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

.Stan'lard  I 'n'lergrounfl  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Deere    Plow    Co.,  John 
Tiffin    Wagon  ('o. 
Watson   Wagon  Co. 

Wall  Board 
Bird  &  Son 

Bishopric  Wall  Board  Co. 

Water  Level  Apparatus 

Gent  &  Company 

Waterproofing 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Ceresit  Waterproofing  Co. 
Trussed   Concrete   Steel  Co. 
Wadsworth  Howland  &  Co.,  Inc. 

Waterproofing  Compound 

Ceresit  Waterproofing  Co. 

Water  Softeners  and  Filters 

.\merican  Water  Softener  Co. 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
.Mueller  .Mfg.  Co.,  H. 

Water  Turbines 

Hamilton  .Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 

Weather-Wear  Roof  Coating 

Ceresit  Waterproofing  Co. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards-  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

(  anada  Wire  &  Cable  Co. 
Dominion   Wire   Rope   Co.,  Ltd. 


The  Premier 
Road 
Dressing 

and 

Binder 


i^TTLUXPH ALTE"  is  a  heavy  road  oil  containing  8o%  of  solid  pure  bitumen  com- 
bined  with  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  witn  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit 
able,  and  in  order  to  provide  a  binder  and  dust-la)  er  which  will  stand  up  under  these 
new  conditions,  "FLUXPH ALTE"  has  been  placed  on  the  Canadian  market 

"FLUXPH ALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 


MONTREAL 


Juno  .'lO,  101,-) 
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"National" 


From  a  standpoint  of  business,  patriot- 
ism, and  value,  why  should  you  even  con- 
sider the  purchase  of  a  foreign-made  dump 
car?  You  can  buy  a  "National"  "Made 
in  Canada"  car  equal  or  even  superior 
to  the  best  on  foreign  markets  and  not 
be  charged  37  per  cent.  duty.  We  invite 
a  comparison  of  the  "National"  with  any 
dump  car  made — the  more  detailed  the 
comparison  the  better  for  the  "National." 

The  "National"  hand  dump  car  is  made 
in  all  sizes  up  to  8  yards.  Larger  capa- 
cities are  air  dumped. 

Get  our  prices  and  details. 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  B'L'D'G. 


3 


u 


Sackville 
Freestone 


The  main  entrance  to  this  repre- 
sentative building — Toronto's  City 
Hall — is  built  of  Sackville  Free- 
stone. 


**Quarried  in  Canada 


Block,  Dimension  and  Random  Stone. 
Head  Sills,  Shoddy,  Stone  Sawing. 

Sackville  Freestone 

Company,  Limited 

SACKVILLE,  N.B. 


I 


1?< 


'PME   CONTRACT  RKCORD 


June  :jo,  loi: 


ALPHABETICAL  LIST  OF  ADVERTISERS 


AikeiiliLinl  Aifhitcitiual  Mit^il  V\iMk>   10 

Aiklieiihcad  Mardwaie  Company   

Albert  Mamifacluring  Company   

Allith   Manufacturing  Company    tK! 

American  Road  Macliinc  Co.  of  Canada  ....  13 

American  Enameled  Brick  &  Tile  Co   *iO 

.\nilerson  &  Co.,  Limited,  George  

Anglins  Limited  

Asphalt  &  Supply  Company   10 

Ault   &   Wiborg   Company    ''O 

Barber  Asplialt  Paving  Company  

Bcatty  &  Sons,  Limited,  M   ('8 

Beclitel,  1!.  K  

Berlin   Mills  Company  

Bird  &  Son   (i8 

Bishopric  Wall  I'.oard  Company    CI 

Black  Building  Supply  Company   12 

iilair  Company,  J5  

Bradford  Pressed  Jtrick  Company   74 

Britnell  &  Company,   Limited    0-1 

Browning  Company  

Burlington  Steel  Company    69 


Canada  Crushed  Stone  Corporation   

Canada   Iron   Corporation  Limited   

Canada  Wire  and  Cable  Company  

Canada  Wire  &  Iron  Goods  Company  

Canadian  Billings  and  Spencer  

Canadian   Bridge  Company  

Canadian   Blower  and   Forge   Company  .... 

Canadian  Consolidated  Rubber  Co  

Canadian  Equipment  Company   

Canadian   Fairbanks-Morse  Co  

Canadian    1  ngersoll-Rand  Company   

Canadian    11.    W.    Johns-Manville    Co.,  Ltd. 

Canadian  Office  School  Furniture  Co  

Carreau,  J.  E  

Cast  Stone  Block  &  Machine  Co  

Cement  CJun  Company  

Ceresit  Waterproofing  Company  

Chelsea  Elevator  Company  

Cliicago  Bridge  &  Iron  Works   

Chipman  &  Power    

Clcaton,  R.  E  

Conduits  Company,  Limited  

Cook,  A.  D  

Crossley  Machine  Company  

Crushed  Stone  Limited  


15 
70 
tiO 
71 


74 
3 


72 
14 


(U 
11 
4 
60 


Dake  Engine  Company   04 

Deere  Plow  Company,  John  

DeLaval  .Steam  Turbine   Company    11 

Dennis  Wire  &  Iron  Company   

DesMoines  Bridge  &  Iron  Company    7:5 

Dickson   Jiridge  Works   .j!J 

Dominion  Bridge  Works  

Dominion  Concrete  Company   4 

Dominion  Engineering  &  Inspection  Co.   ...  72 

Dominion  Iron  &  Steel  Company   67 

Dominion  Paint  Works  

Dominion  Sewer  Pipe  Company   20 

Dull  Company,  Raymond  W   10 

Dunn  Wire-Cut-Lug  Brick  Co  


I-Jtttric-   .Steel         Metals   (  .,ni|'.iny  

Estey  Bros  

Exeter   ManufacturiiiK   (  onipany    50 


Frascr,  W   01 


Gait  Engineering  Company,  John   72 

Gartsliore.  John  J   1I> 

Gartshore-Thompson  Pipe  &  Furnace  Co.    .  .  70 

Gent  Company   8 

Gillis  &  Geoghegan   12 

(Soodwin- Karsby  St  Company  

Goolcl,  .Shapley  &  Muir  Company   50 


Ilagersville  Contracting  Company   13 

Hamilton  Bridge  Works  Company  

Hamilton  Company,   Wm   04 

Hamilton,   S.   W   72 

Hope   &  Son  of  Canada,    Ltd.,   lleniy    ..  . 

Hopkins  &  Company,  F.  H   76 

Hunt  &  Company,  Robert  W   72 


Ideal  Incinerator  &  Contracting  Company   .  . 

Inglis  Company,  John   55 

Interprovincial   Brick  Company    75 

lona  Gypsum  Company   ()7 


Kerr  Engine  Company,  Limited 


Laurie  &  Lamb   01 

Lea,  R.  S   72 

Lightfoot,  Stanley   72 

London    Concrete    Machinery    Company    ...  5 

Luxfer  l*rism  Company   50 


MacLean   Daily   Kepoits   7 

MacKinnon  Holmes  &  Company  

Manitoba  Bridge  Works  Co  

Maritime  Bridge  Company   73 

Marsh  &  Henthorn,  Limited   5!) 

McDougall,   Geo.   K   72 

McDougall  Caledonian  Iron  Works  Co.    ...  !) 

McGregor  &  Mclntyre   73 

Metallic  Roofing  Company    65 

Miller  &  Company,  Geo.  M   72 

Montreal    Locomotive   Works,    Limited    ....  61 

Morris  Crane  &  Hoist  Co.,  Herbert   

Morris  Machine  Works   70 

Morrison  &  Company,  T.  A   72 

Mueller  Mfg.  Company,  II  


National  Iron  Works  Limited   04 

National  Steel  Car  Company   17 

Neptune  Meter  Company   (>5 

.N'oble,  Clarence  W   02 

Northwestern  Terra  Cotta  Company   

Nova  Scotia  Steel  &  Coal  Co  
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Saekville  Freestone  Company  

Sarnia  Metal  Products  Co  

Sheldons  Limited  

-Simplex  Construction  Company   

Standard  Clay  Products  Limited   

Standard  Steel  Construction  Co  
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Trussed  Concrete  Steel  Company   60 
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Tuec  Company  
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verMehr  Engineering  Co.,  John   
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TO 


65 
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Watson  Wagon  Company   
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Woodhouse  Chain  Works   66 
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Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 


June  ISO,  101.) 
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We  design,  furnish  machinery  for, 
and  build  complete 

MINING  PLANTS, 
CRUSHING  PLANTS, 
HYDRATED  LIME  PLANTS, 

and  Gravel   and   Coal   Handling  Equipment 

Rock  &  Power  Machinery  Co. 

58  Church  Street  -      -  TORONTO 


"^y  A  ¥¥    O   New  and  Relaying 
IVirnLlJLjiO  Switches,  Turntables,  Etc. 


Carried  in  Stock 


Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


Galvanized 
Steel  Tanks 


Reservoir  Tanks 
Water  Tanks 
Dipping  Tanks 
Toat  Pans 
Oil  Storage 
Tank  and 
Measuring  Pumps 


Prices  quoted  promptly  on  heavy  gal- 
vanized steel  tanks  for  every  purpose. 

Wayne  Measuring  Systems  for  handling 
your  gasoline  and  oils  will  save  you 
money. 

Wayne  Oil  Tank  &  Pump  Co. 

Limited 

Woodstock,  Ont. 


Largest  Steel  Guy  Derrick 
In  Canada 

Made  in  Canada— By  the  Power  of  Niagara 


Capacity — 35  tons 
Boom    75  ft. 


Mast— 90  ft. 

Bull  Wheel— 16  ft. 


High  class  steel  derricks  of  large  capacity 
are  our  specialt}-,  all  sizes  from  5  to  50 
tons. 

Electric  Hoists— Cranes  —  Derrick  Irons 
Stone   and   Marble  Working  Machinery 

POLLARD  MFG.  CO. 

LIMITED 
Niagara  Falls,  Canada 


20 
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SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
wood  and  steelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 


Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Winnipeg  Calgary 


Toronto  Montreal 


Limited 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  10"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  -  tock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Liningrs 
Wall  CopiniT 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  CoDnecttODi 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all 
lines  right  now  and  ours  has 
not  escaped.  Contractors  need 
work  and  are  tendering"  closer 
to  rock-bottom  than  thev  have 
for  many  years.  All  material 
has  dwindled  in  price.  So  has 
labor. 

You  can  save  2o"/o  to  3o7o  of 
normal  cost  by  building  your 
sewers  now.  The  extra  ^% 
or  1%  that  money  costs  is  swal- 
lowed up  by  the  saving  on  work. 

-BUY  NOW- 

and  keep  the  wheels  of  progress  turning. 

The  Ontario  Sewer  Pipe  Co.,  Ltd. 

MIMICO,  ONT. 


June  ;!0,  1915 
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Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.    We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


-1 


•V' 


Fairbanks  Water  Works  Valves 


1 

—  B 


Fairbanks  Double  Disc  Iron  Body  Gate  Valves 
are  particularly  adapted  to  water  works  installa- 
tions. 

The  mechanism  permits  valves  of  very  staunch 
and  compact  design  without  a  clumsy  appear- 
ance, and  offers  unique  advantages  for  the  re- 
newal of  parts  with  minimum  trouble  and  ex- 
pense. Ease  of  operation  and  absolute  freedom 
from  danger  of  the  wedge  becoming  stuck  are 
valualile  features,  and  the  elimination  of  friction 
Ijctween  the  bearing  surfaces  of  the  wedge  faces 
and  seat  rings  materially  increases  the  durability 
of  these  Valves. 

The  \'alve  mechanism  is  a  double  Gate,  simple 
in  construction,  and  all  wearing  parts  are  fully 
brass  mounted. 

We  are  prepared  to  quote  on  valves,  pipe  and 
fittings  for  your  complete  installation  and  will 
gladly  do  so  on  receipt  of  blue  prints  and  speci- 
lications. 


Secure  our  qviotations  on 
Hub  End  Gate  Valves, 
Hydrants.  Valve  Boxes, 
Indicator  Posts.  Fittings, 
Pipe,  Check  Valves. 


The  Canadian  Fairbanks  -  Morse  Co.,  Limited 


Montreal  Toronto 
Quebec  OtUwa 
St.  John  Hvmiltoa 

Fu  WUiUa 


Winnipeg  Calgary 
Retlina  EdmonttHi 
Saskatoon  Vancouv^ 

VUtori* 


Canada's  Departmental  House  for  Meclianical  Goods 
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Standard  Turnbuckles 


Made  in  Canada 

All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 

Limited 

Welland,  Ontario 


^^Gunite"  is  Permanent  Protection 

For  Steel 

The  ^Irucftural  sleel  over  the 
coal  bunkers  of  the  Gold  St. 
Plant  oi  the  Edison  Illuminaling 
Co..  Brooklyn.  N.Y..  was  being 
rapidly  corroded  by  the  sulphur 
water  and  fumes  from  the  coal. 
Paint  lasted  but  a  few  months. 
It  finally  became  imperative  lo 
permanently  proted  the  mem- 
bers. Gunile  was  used  instead 
of  concrete  because  superior 
protedion  was  obtained  with 
less  weight  and  at  a  greatly  re- 
duced cost.  No  forms  were 
required  and  the  work  about 
the  bunkers  was  uninlenupted. 

Write  today  for  descriptive 
literature. 

Cement-Gun  Co. 

Inc. 

New  York,  N.Y. 


June  30,  1915 
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Trade  Inquiries  


Business  Opportunities 

AN  optimistic  note  ha.s  been  .struck  by  a  report 
is.sued  recently  by  the  Canadian  Northern 
Railway.  In  an  effort  to  discover  the  actual 
status  of  trade  in  Canada,  the  company 
sout^ht  the  opinions  of  more  than  two  thousand  repre- 
sentative men  in  all  classes  of  enterprise  throughout 
the  country.  On  the  whole,  the  reports  indicate  that 
the  period  of  greatest  depression  has  actually  passed: 
less  than  ten  per  cent,  of  those  who  have  contributed 
their  views  to  this  survey  of  trade  conditions  confess 
to  a  gloomy  outlook.  With  regard  to  the  probable 
state  of  trade  after  the  restoration  of  peace,  the  gen- 
eral idea  seems  to  be  that  conditions  will  return  rapid- 
ly to  the  normal. 

Taking  the  Dominion  as  a  whole,  business  is  shown 
to  be  from  fifteen  to  twenty  per  cent,  below  the  aver- 
age of  last  year.  Trade  in  the  Maritime  Provinces  is 
affected  less;  while  in  the  West  it  is  far  below  normal. 
Jn  Quebec  and  Ontario  business  is  slow,  but  shows 
signs  of  improvement.  The  agricultural  districts  ap- 
pear to  be  holding  their  own ;  collections  in  such  cen- 
tres are  as  good  as  usual,  and  activities  have  not  been 
ciu-tailed  to  any  extent.  The  chief  falling  off  of  trade 
lias  been  in  the  large  industrial  centres. 

There  is  evidence  of  a  disposition  to  rely  upon  the 
crops  of  1915,  and  to  qualify  expressions  of  optimism 
with  the  remark  that  the  crops  will  be  the  determining- 
factor.  From  late  reports  dealing  directly  with  crop 
conditions  it  seems  pretty  certain  that  if  the  determin- 
ation of  the  state  of  Canada's  trade  remains  with  the 
grain  crops  there  is  little  cause  for  anxiety.  With  the 
incentive  of  prevailing  high  prices  the  farmers  have 
devoted  more  time  and  care  to  cutlivation ;  they  have 
used  better  seed,  and  have  increased  their  acreage  of 
wheat,  and  Canada's  grain  crop  for  1915  will  show  the 
usual  annual  increase. 

The  collapse  of  the  building  trades  has  been  the 
cause  of  a  substantial  reduction  in  the  volume  of  sales 
of  Canadian  lumber ;  but  the  export  trade  in  lumber 
has  stood  up  well,  and  the  chief  difficulty  seems  to  be 
in  connection  with  the  availability  of  ships  to  carry 
lumber  cai"goes. 

Contracts  for  military  supplies  are  keeping  a  large 
number  of  machine  shops  working  which  otherwise 
would  be  practically  idle,  but  the  effects  are  not  felt 
fully  yet.  The  output  of  shells  is  but  ten  thousand  a 
day.  The  orders  for  these  have  been  distributed 
Ihrnughout  the  Dominion,  and  their  influence  should 
be  spread  pretty  evenly. 

The  leather  goods  industries  are  in  an  abnormally 
lliiurishing  state.  There  is  a  great  demand  for  leather 
manufactures  for  the  armies  of  the  Allies.  Prices  have 
advanced  considerably  in  all  lines,  the  increase  being- 
due  to  the  scarcity  of  raw  materials  caused  by  the  de- 
mands of  the  military  upon  the  available  supplies.  A 
large  section  of  the  textile  industry  is  also  affected  by 
the  military  orders,  but  where  these  orders  are  not  in 
evidence  trade  is  somewhat  less  in  volume  than  it  was 
a  year  ago.  Supplies  of  raw  material  from  Great 
IJritain  have  become  difficult  to  secure,  even  at  ad- 
vanced prices,  and  it  is  expected  that  a  scarcity  will 
prevail  for  the  remainder  of  the  year. 

riu'  i)ublication  of  this  report  has  dinn.'  much  to 
give  a  better  understanding  of  the  effect  nl'  iIk'  war  on 
Canadian  trade.  Many  people's  outlook  on  the  state 
(if  trade  generall}'  is  restricted  by  the  extent  to  which 
linir  own  iiarticuhir  hue  iil  lousiness  has  sullcrcd. 
Tliis  is  natural,  pcrii.'ii)>  :  but  just  nnw  the  ni;iu  w  ho 
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lias  been  liard  hit  by  the  war,  if  lie  be  wise,  will  tai<e  a 
broader  view  of  the  situation  and  recof^nize  the  advan- 
taj^es  to  be  gained  by  turning  his  energies  to  other 
lines  of  business  ereated  by  the  same  war.  Many  fac- 
tories now  running  day  and  night  would  be  at  a  stand- 
still if  their  owners  had  waited  supinely  until  things 
picked  up  in  their  own  line.  Instead,  by  adapting 
themselves  to  the  changed  conditions,  they  are  reap- 
ing a  rich  harvest.  Canada  has  often  been  called  the 
land  of  opportunity,  and  this  delinition  is  still  appro- 
priate. 

Considering  the  widely-distributed  sources  of  the 
information  contained  in  this  report,  it  is  evident  that, 
while  trade  is  below  the  normal,  it  has  begun  to  im- 
prove. Taking  into  account  the  remarks  of  many  of 
those  who  contributed  to  the  report  regarding  the  de- 
pendence of  trade  generally  on  the  VJ\?  wheat  crop, 
and  the  reports  bearing  directly  on  this  crop,  it  can  be 
seen  that  there  is  every  reason  to  expect  a  decided  re- 
vival by  next  year;  and  if  by  good  fortune  the  Euro- 
])ean  war  should  end  this  year  Canada's  trade  will  re- 
ceive such  an  impetus  as  will  ensure  her  a  prosperity 
exceeding  even  that  of  her  previous  banner  years. 

Our  Trade  with  South  Africa 

Ml\.  VV.  J.  Egan,  the  Canadian  Trade  Commis- 
sioner for  South  Africa,  has  written  an  ex- 
cellent report  on  South  African  trade  for 
1914,  having  special  reference  to  Canadian 
imports  into  South  Africa  and  to  opportunities  for  in- 
creasing business  between  the  two  countries.  South 
Africa  naturally  has  felt  the  efTects  of  the  European 
war,  and  of  the  disturbances  resulting  from  the  incur- 
sion of  German  troops  from  Damaraland.  It  is  satis- 
factory to  note,  however,  that  Canada  heads  the  list  of 
the  three  countries  which  increased  their  im])orts  into 
South  Africa  in  1914,  our  gain  having  been  $500,000  on 
a  total  of  $4,840,405.  Pnit  the  Dominion's  trade  with 
South  Africa  is  still  relatively  small,  and  Mr.  Egan 
points  out  various  directions  in  which  we  might  in- 
crease it.  During  the  last  year  twenty  Canadian  firms 
have  established  their  agents  in  South  Africa,  and  ac- 
cording to  reports  good  results  have  been  secured  on 
several  lines,  and  all  speak  hopefully  of  the  future. 

Another  encouraging  sign  for  future  Canadian 
trade  i^  in  the  prospect  of  establishing  Canadian  com- 
nli^si()n  houses  to  deal  with  our  exports  to  this  mar- 
ket. Properly  organized,  such  houses  would  be  of 
great  value  in  increasing  our  export  trade.  Many  in- 
dents for  Canadian  goods,  for  one  reason  or  another, 
are  not  secured  in  Canada.  There  are  possibilities  also 
in  the  establishment  of  a  branch  agency  or  clearing 
house  of  some  kind  in  England  to  look  after  and  quote 
on  many  indents  which  are  despatched  to  the  l^)ritish 
houses  for  e.xecution.  This  is  now,  and  will  be  for 
some  time,  a  si^ecial  feature  of  .South  African  orders. 

With  regard  to  constructional  materials  Canada 
makes  a  poor  showing.  A  glance  at  the  tables  in  the 
report  shows  that  the  Dominiun  lags  behind  in  articles 
by  which  it  should  be  fairly  well  represented,  especi- 
ally as  we  have  the  benelit  of  a  preferential  tariff.  The 
shutting  off  of  European  supplies  opens  the  door  to 
Canadian  producers,  who,  we  are  glad  to  say,  are  mak- 
ing greater  efforts  to  introduce  their  goods  into  South 
Africa.  We  have  the  advantage  of  a  direct  line  of 
steamships,  although  at  the  present  time  these  are 
unable  to  accept  all  the  cargo  offering.  The  i)rincii)a! 
obstacle  to  Canada's  permanent  increase  in  trade  is  the 
lack  of  return  cargo,  as  South  Africa  is  primarily  an 


importing  country,  and  exports  little  of  any  value  to 
(  anada.  At  the  same  time  there  is  no  reason  why  we 
should  not  do  more  than  we  have  done — notably  in  the 
way  of  railway  material  (we  are  now  sending  a  large 
quantity  of  rails),  iron  and  steel,  electrical  machinery, 
pumps,  engines,  paints,  varnishes,  pipes  and  fittings. 
Mr.  Egan  lays  great  stress  on  Canadian  firms  being 
represented  in  South  Africa  as  the  only  means  of  se- 
curing trade,  and  states  that  Johannesburg  is  the  pro- 
])er  location  for  an  agency,  particularly  for  iron  and 
steel  and  machinery.  As  an  example  of  what  can  be 
done  in  this  way,  the  imports  of  calcium  carbide  are 
quoted.  Representation  in  South  Africa  has  been  the 
means  of  steadily  building  up  this  export  from  Canada, 
and  it  has  been  useful  in  securing  extra  trade  under 
present  conditions. 

Although  the  general  imports  of  lumber  decreased, 
except  in  the  case  of  oak  and  poplar,  the  imports  from 
Canada  increased.  This  is  a  most  opportune  time  for 
Canada  to  increase  her  exports  of  poplar,  cedar,  and 
pine  in  the  rough,  and  also  of  flooring  and  ceiling.  The 
South  African  Railways  Department  are  considering 
the  possibilities  of  securing  supplies  (jf  ties  from 
British  Columbia,  while  one  fairly  large  order  has  al- 
ready been  placed  in  Canada  for  aspen  logs  for  match 
making.  In  manufactured  wood  the  imports  from  Can- 
ada have  improved  in  handles,  but  the  supply  should 
be  much  larger.  Sweden  has  controlled  the  trade  in 
box  sliooks  for  a  number  of  years,  but  conditions  now 
are  favorable  for  Canada  to  secure  a  larger  share  of 
these  imports. 


Colloids  in  Road  Construction 

IN  a  paper  in  the  May  number  of  the  Technology 
Monthly,  Clifford  Richardson  discusses  the  rela- 
tion of  colloids  to  and  their  eft'ect  upon  the  con- 
struction of  bituminous  roads  and  asphalt  pave- 
ments and  even  water-bound  macadam.  A  colloid  is 
a  state  of  matter,  and  any  kind  of  matter  can  be 
brought  into  this  state.  He  defines  this  state  as  one 
characterized  by  a  very  high  degree  of  dispersion.  If 
a  solid,  the  main  characteristic  is  a  subdivision  into 
particles  not  more  than  .0001  mm.  in  diameter  and  in 
some  cases  even  .000,006  mm.  As  the  surface  area  of 
even  the  largest  of  these  is  100,000  times  as  great  as 
that  of  a  cube  one  cm.  on  a  side  which  contains  the 
same  amount  of  matter,  there  is  thereby  developed 
great  surface  energy  and  capacity  for  selective  absorp- 
tion. 

In  studying  native  bitumens,  including  petroleum, 
it  is  found  that  some  of  these  form  colloidal  solutions 
while  others  (parafifine  scale,  for  example)  do  not;  he 
has  found,  for  instance,  that  Trinidad  asphalt  contains 
a  considerable  amount  of  clay  in  the  disperse  solid  col- 
loid form.  This  oft'ers  a  method  of  differentiating  the 
native  bitumens  or  petroleums  into  two  classes,  and 
dift'erent  oils  can  be  characterized  and  differentiated 
by  the  relative  amount  of  colloidal  and  diff'usable  mat- 
ter which  they  contain.  This  characteristic  can,  Mr. 
Richardson  believes,  be  developed  into  a  means  of  dif- 
ferentiating the  various  bitumens  which  are  used  in 
pavement  constructit^n. 

The  presence  of  disperse  solid  colloid  particles,  with 
their  great  surface  energy,  adds  greatly  to  the  cement- 
ing or  binding  characteristic  of  a  bitumen,  he  states: 
and  he  attributes  the  hard  crust  of  a  water-bound  mac- 
adam to  the  formation  of  colloids  by  the  action  of 
water  on  the  fine  material,  and  the  cementing  of  a 
sand-clay  road  to  the  colloids  present  in  the  clay. 
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Tail-Tunnel  Regulation  in  Hydro- 
Electric  Work 

By  R.  D.  Johnson* 


B^'  api)! villi;  the  i>rincii)lcs  of  tlie  differential 
Mirs^e  tank  to  the  rei^nlation  of  the  lldw  of 
w  ater  in  long  tail-tunnels  running  under  pres- 
sure possibilities  which  hav'e  hitherto  seemed 
unattractive  in  the  design  of  hydro-electric  plans  are 
opened  up.  The  type  of  construction  in  which  the  tail- 
tunnel  flows  partly  full,  reproducing  conditions  in  an 
old-fashioned  tailrace,  is  necessarily  wasteful,  and  for 
this  reason  the  writer  de\-ised  a  remedy  two  or  three 
years  ago,  but  has  neglected  to  publish  the  fact  until 
now. 

The  present  orthodox  type  of  water  power  develop- 
ment is  arranged  to  lead  the  water  in  artificial  chan- 
nels, pipes  or  timnels,  at  high  level,  or  under  high  pres- 
sure, from  one  point  of  a  river  to  another  of  lower  ele- 
vation, terminating  in  a  water-driven  imit  at  the  power 
station.  In  most  cases  this  plan  of  procedure,  making 
the  waterwheel  the  last  link  in  the  chain,  is  probably 
the  best  to  adopt,  but  in  some  cases  there  are  advan- 
tages in  an  opposite  course,  which  it  is  the  writer's 
present  purpose  to  indicate. 

The  idea  of  dropping  the  water  first  through  pen- 
stocks directly  to  the  water  turbine,  thence  leading  it 
away  through  a  long  tail-tunnel,  is  not  new,  as  there 
are  several  plants  of  this  type  in  the  country — notably 
that  of  the  Niagara  Falls  Power  Company,  at  Niagara 
Falls — but  in  such  plants  the  tail-tunnel  is  not  an  in- 
tegral part  of  the  water  system  in  the  sense  of  an  un- 
broken column  from  head-water  to  tail-water,  as  is 
the  case  with  the  reverse  course  as  commonly  adopted. 
Here  there  is  a  dellnite  break  in  the  continuity  of  flow 
at  the  end  of  a  short  draft-tube,  where  the  water  leaves 
it  and  takes  up  its  new  course  under  atmospheric 
pressure  in  a  partly  filled  tunnel.  In  other  words,  such 
a  tail-tunnel  is  really  little  different  from  an  old-fash- 
ioned open  tail-race.  This  type  of  construction  is 
necessarily  wasteful. 

The  reason  that  it  is  ordinarily  out  of  the  questit)n 
to  permit  the  tail-tunnel  to  run  full  is  that  such  a 
course  would  virtually  increase  the  length  of  the  draft- 
tul)e  to  equal  that  of  the  tunnel,  perhaps  a  mile  or  two, 
and  all  water-power  men  are  aware  of  the  difficulties 
arising  from  an  extension  of  the  diaft-tube  e\en  a 
moderate  distance  beyond  the  unavoidable  length. 

W  hen  the  tail-tunnel  runs  as  an  unbroken  exten- 
sion of  the  draft-tube  the  inertia  of  the  whole  water 
column  reacts  directly  upon  the  turbine  and  precludes 
the  smallest  sudden  change  in  the  gate  opening,  or  at 
least  causes  it  to  be  attended  by  excessive  pressure 
ciianges.  which  not  only  prevent  an  approach  ti  i  pro- 
per sjjecd  regulation,  as  the  load  varies,  but  which  en- 
danger the  safety  of  the  i)lant.  The  recoil  of  such  a 
Column  of  water  following  the  sudden  shutting  off  of 
the  water  at  the  wheel  would  be  very  likely  to  shut 
down  the  plant  for  extensive  repairs. 

Tiiat  it  becomes  feasible  to  operate  successfully 
llK'se  li>ng  draft-tunnels  by  the  use  of  a  small  differ- 
ential regulator  connected  to  the  tunnel  at  the  end  of 
the  draft-tube  proper  is  easily  demonstrable,  and  needs 
onlv  to  be  stated  to  ■ine  who  has  taken  the  iiMiible 
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familiarize  himself  with  the  "dift'ereiUial  ])rinciple"  as 
described  in  the  October,  1914,  "Proceedings"'  of  the 
American  Society  of  Civil  Engineers. 

It  is  not  necessary  to  go  into  the  theory  of  this  re- 
cent application  of  this  device,  because  its  function  is 
almost  identical  with  that  of  the  difl'erential  surge 
tank,  as  applied  to  the  regulation  of  a  long  pressure, 
u])-stream  from  the  waterwheel.  There  is,  however, 
one  important  difference — the  latter  must  be  amply 
proportioned  to  take  care  of  the  energized  water  in 
the  system  following"  a  complete  shut-down  of  the 
plant,  while  running  at  maximum  load,  whereas  the 
tail-tunnel  regulator  needs  no  provision  for  such  a 
contingency,  because  a  complete  rejection  of  the  water 
by  the  wheel  gates  merely  permits  the  energized  col- 
umn to  go  on  discharging  as  before,  and  possibly  to 
draw  in  some  air  through  the  regulator  if  its  supply 
of  water  has  been  previously  exhausted.  Thus  it  be- 
comes apparent  that  a  minimum  size  of  tank  is  suffi- 
cient, having  capacity  for  normal  regulation  require- 
ments, and  this  usually  necessitates  a  small  enough 
diameter,  especially  for  very  long  tail-tunnels,  so  that 
the  extra  rock  excavation  involved  in  connection  with 
the  vvlieel  pit  itself  is  not  a  particularly  important 
item. 

A  moment's  consideration  will  impress  upon  the 
mind  the  economical  necessity  of  having  continuit}'  of 
flow  wherever  long  tail-tunnels  themselves  are  requir- 
ed, fpr  if  the  tunnel  is  limited  to  run  partly  full,  not 
only  must  its  cross-section  and  grade  be  ample  to  pre- 
vent filling,  but  its  mouth  must  be  placed  at  the  en- 
treme  high-water  mark  of  the  river.  The  high-water 
stage  may  seldom  occur,  and  therefore  the  head  repre- 
sented by  the  fluctuation  of  the  river  level  is  almost 
continuously  wasted.  In  some  rivers  this  would 
amount  to  a  large  sacrifice  of  energy,  not  infrequently 
a  substantial  proportion  of  the  total  head.  On  the 
other  hand,  the  submerged  tail-tunnel  may  be  design- 
ed for  the  maximum  economical  velocity,  however 
high  that  may  work  out  to  be.  just  as  in  the  case  of  a 
pressure-pipe,  giving  it  the  minimum  economical 
cross-section.  It  may  also  have  its  mouth  below  the 
lowest  water  mark,  thus  utilizing  the  total  available 
head. 

The  class  of  topography  which  best  lends  itself  to 
this  type  of  development  is  where,  in  a  rocky  forma- 
tion, the  surface  drops  ofl:  gradually  from  the  intake  to 
the  mouth  of  the  tailrace,  so  that  the  orthodox  devel- 
opment, not  finding  any  high  ground  abov  e  the  power 
house  site,  would  l)e  constrained  to  carry  the  water  a 
long  distance  under  a  high  average  pressure.  If  the 
head  were  high,  it  might  well  be  out  of  the  question 
to  construct  a  surge  tank  unless  to  operate  under  com- 
pressed air,  wdiich,  altliough  perfectly  feasible,  and 
l)roper  when  imavoidable.  is  usuall}'  somewhat  e\]>en- 
sive. 

In  such  a  natural  location  the  advantage  of  the  long 
sealed  tail-tunnel  is  so  obvious  that  it  is  scarcely  worth 
while  to  dwell  upon  it;  but  it  may  l)e  well  to  call  at- 
tention to  the  fact  that  not  oiilv  is  it  frecpiently  cheap- 
er, but  in  some  cases  the  other  course  would  not  be 
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commercially  feasible,  or,  sometimes,  even  mechani- 
cally possible.  There  are,  however,  many  instances 
where  the  choice  is  not  so  readily  determinjible,  and  it 
is  desired  to  point  out  the  main  items  of  advantage  of 
tlie  tail-tunnel  type,  which  are  the  first  to  strike  the 
mind.  A  pipe  or  conduit  under  pressure  and  located 
u])stream  from  the  waterwheel  is  sometimes  more 
costly,  and  from  its  very  nature  is  subject  to  more 
concern,  both  as  to  construction  and  maintenance,  than 
a  tail-tunnel  Avhich  is  running  under  very  slight  l)res- 
sure,  where  a  leak  would  do  little  harm  and  rui)ture  is 
impossible. 

The  surge  tank  tci  ininating  a  long  ])rcssure  system 
is  always  a  great  anxiety  to  the  engineer,  on  account 
of  the  possibility  of  ice  troul)les  and  its  menacing  loca- 
tion right  above  the  power  station.  The  tail-tunnel 
regulator  is  free  from  both  these  causes  for  concern, 
and  is,  fm  tlicrmore,  decidedly  smaller,  because  it  does 


not  have  to  i)rovide  for  cfjmplete  shut-downs,  as  be- 
f(jre  pointed  out. 

There  is  no  doubt  that  this  type  of  development  ha-, 
been  too  long  neglected,  and  the  writer  believes  it 
will  soon  have  a  more  prominent  j)lace  with  the  engi- 
neeritig  profession,  because  it  opens  up  pfissibilities 
which  hitherto  have  not  seemed  at  all  attractive  under 
the  standard  system.  That  there  are  many  locations 
wheie  such  possibilities  exist  is  a  matter  (jf  common 
knowledge  to  water  power  men. 

The  advantage  of  the  "differential  principle"  in 
dealing  with  these  problems  is,  if  possible,  more  mark- 
ed than  in  the  ordinary  case  of  a  pressure  pipe,  be- 
cause, not  only  are  all  the  arguments  for  it  exactly  the 
same,  but  also  there  is  an  added  incentive  toward 
economy  in  size  which  it  favors  on  account  of  the  rock 
excavation  required  to  accommodate  the  regulator. — 
Engineering  Record. 


Water  Supply  for  a  Small  Town 


By  F.  W.  Forbes.  Little  Harbour,  N.  S. 


IN  1912,  shortly  after  its  incorporation,  the  town  of 
Trenton,  N.  S.,  faced  the  problem  of  a  water  sup- 
ply. Dififerent  propositions  were  made  by  the 
town  of  New  Glasgow  for  a  supply  from  their 
gravity  system,  but  as  these  stipulated  for  the  amalga- 
mation of  the  two  towns  Trenton  decided,  on  an  inde- 
pendent system.  A  steep  hill  within  the  town  limits 
and  overlooking  the  town  proper,  which  was  full  of 
springs,  was  looked  upon  as  a  probable  source  of  sup- 
ply ;  so  it  was  decided  to  tap  it,  and  in  the  spring  of 
1912  two  bore-holes  were  put  down  to  a  depth  of  300 
feet.  Bedrock  was  encountered  at  a  depth  of  20 
feet,  and  at  a  depth  of  250  feet  a  stratum  of  soft  rock 
about  two  feet  in  depth  was  encountered,  and  at  this 
depth  the  greatest  flow  of  water  was  found.  The  water 
rose  to  within  135  feet  from  the  surface,  and  a  cylinder 
and  pump  rods  were  connected  up  with  the  walking 
beam  of  the  drilling  machine  and  a  test  made  of  the 
ten-inch  hole.  This  test  was  a  continuous  one  of  six 
days'  duration,  and  an  average  of  208  gallons  a  min- 
ute was  obtained.  It  was  at  this  stage  that  the  writer 
was  called  upon  to  design  a  system  of  distribution  for 
the  town.  Levels  were  run  from  the  river-bank  to  the 
bore-holes  at  the  summit  of  the  hill,  which  showed  an 
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Plan  of  reservoir  wall 


elevation  of  284.6  feet.  Here  it  was  decided  to  con- 
struct a  reservoir,  and  as  the  soil  overlying  the  rock 
was  a  stifY  clay  of  impervious  nature,  no  better  material 
could  be  obtained  for  earthen  embankments.  These 
were  built  with  a  slope  of  1:1  on  the  inside  and  2:1 
on  the  outside.  Rii)rap  was  placed  on  the  inside  slope 
to  protect  the  enil)aiikment  from  washing  down.  As 


the  town  is  a  growing  one,  provision  was  made  for 
an  extension  of  the  reservoir  by  putting  in  on  one 
side,  instead  of  an  earthen  embankment,  a  concrete 
wall,  the  dimensions  of  which  are:  length,  155  feet; 
depth,  18  feet ;  thickness,  2  feet  at  the  bottom  and  1 
foot  at  the  to]).    Five  ai)utments  were  built  in  ;  these 


Section  of  reservoir  wall 

were  12  feet  across  at  the  base  and  4  feet  thick,  and 
were  carried  up  to  just  the  thickness  of  the  wall  at 
the  top.  This  wall  was  reinforced  throughout  with 
3<2-inch  steel  rods  placed  twelve  inches  apart  each  way. 
In  this  wall  is  placed  a  section  of  8-inch  pipe  with  a 
gate  valve,  and  when  the  growth  of  the  town  warrants 
the  expense  of  an  extension  another  section  will  be 
excavated,  and  the  concrete  wall  between  the  two  will 
allow  of  one  section  at  a  time  being  drained  off  and 
cleaned. 

The  intake  is  placed  two  feet  above  the  bottom  of 
the  reservoir,  and  to  this  two  feet  of  water  a  drain  has 
been  placed  in  the  bottom  which  will  be  connected 
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with  tlic  sewerage  system  of  the  town  and  will  serve 
to  flush  the  sewers. 

A  proper  pump  was  decided  on  next.  The  cylin- 
ders and  rods  which  were  used  to  test  the  bore-hole, 
and  which  the  Town  Council  had  intended  to  use  as 
a  permanent  pump,  were  discarded  as  being  ineffici- 
ent, and  a  Deane  Tri])le.x  pump  was  purchased.  The 
pump  is  o])erated  by  an  electric  motor  of  20  h.p.  There 
is  an  automatic  starting  and  stopping  device,  which  is 
merely  a  float  in  a  tank  connected  with  the  reservoir, 
and  as  it  rises  or  falls  the  switch  is  thrown  out  or  in. 
This  worked  all  right,  but  was  found  to  interfere  with 
operations  at  the  ])ower  house  of  the  company  supply- 
ing power,  as  at  times  the  pump  would  start  up  when 
the  peak  load  would  be  on  at  the  power  house.  Two 
alarm  clocks  were  then  obtained,  and  so  set  that  at 
a  stated  hour  the  alarm  keys  of  one  unwinding  would 
throw  in  the  switch,  and  the  other  a  few  hours  later 
would  throw  it  out.  All  the  attendant  has  to  do  is 
to  go  up  and  wind  and  set  the  clocks  each  day. 


Details  of  reservoir,  showing  proposed  extension 

I  cannot  speak  too  highly  of  the  advantages  of  the 
Triplex  type  of  pump,  and  for  the  benefit  of  those 
who  have  not  seen  one  perhaps  a  word  of  explanation 
would  not  be  out  of  i)lacc.  The  cylinder  contains 
three  plungers  operated  by  hollow  rods  working  in- 
side of  each  other  and  connected  to  the  crank-shaft 
by  cross  yokes.  The  arrangement  of  the  cranks  at 
the  crank-shaft  is  the  secret  of  the  success  of  this  type 
of  pump.  They  arc  so  arranged  that  just  before  the 
first  plunger  reaches  its  ma.xinium  height  the  second 
one  begins  to  take  up  the  load,  and  so  on  with  the 
third;  so  that  a  constant  flow  of  water  is  maintained 
through  the  discharge  pipe,  and  there  is  a  uniform 
strain  on  all  parts  of  thr  puntp-head  and  rods.  I  might 
state  in  passing  that  during  tlir  contractors'  test  ol 
one  week's  duraticMi  not  a  bearing  of  the  niarhincT\ 
became  heated,  or  even  warmed. 

The  pipe-line  from  the  reservoir  to  tin-  tnwn  cmi 
sists  of  about  1,500  feet  of  12-inch  pipe,  and  branch- 
ing at  right  angles  each  way  a  10-inch  line  is  lai<l. 
This  10-inch  line  is  across  the  hill  and  runs  the  full 


length  of  the  town,  and  from  it  6-inch  lines  will  be 
laid  down  the  various  cross  streets. 

The  contract  price  for  the  construction  of  the  reser- 
voir was  $4,496,  which  with  extras  was  increased  to 
about  $5,000.  For  trenching,  laying  and  caulking,  and 
backfilling  12-inch  pipe-line  the  cost  was  44^  cents 
a  lineal  foot,  and  for  the  10-inch  line  38j/^  cents  a  foot. 

I  have  not  the  exact  figures  of  the  pump  and  its 
erection  to  hand  at  the  present  time,  but  it  was  in 
the  vicinity  of  $7,000. 

The  contractors  for  all  this  work  were  the  Doane 
Engineering  Company,  of  Halifax,  who  carried  it  out 
in  a  most  efficient  manner. 


Painting  Steel  to  Prevent  Electrolysis 

RlvlNFORClNG  steel  embedded  in  concrete 
which  is  so  located  as  to  be  subject  to  the 
action  of  stray  electric  currents  is  in  danger 
of  being  disintegrated  by  electrolytic  action, 
especially  in  the  presence  of  moisture.  It  has  been  pro- 
])osed,  says  Engineering  Record,  that  such  steel  be 
given  a  protectiA^e  coating  of  paint  as  a  preventive  mea- 
sure, although  the  weakness  of  the  bond  or  adhesion 
between  painted  steel  and  concrete  was  generally 
deemed  so  important  an  obstacle  to  this  practice  as  to 
condemn  it  entirely.  Further,  previous  tests  seem  to 
have  shown  that  common  paints  are  not  absolutely  im- 
pervious to  moisture.  In  an  article  appearing  in  that 
journal  more  than  a  year  ago  E.  B.  Rosa  and  B.  Mc- 
Cullum  discussed  the  results  of  tests  of  over  forty 
common  paints,  of  which  not  one  withstood  a  poten- 
tial of  4  volts  for  any  length  of  time,  pitting  of  the 
steel  occurring  within  a  few  months  in  all  cases.  They 
concluded  that  common  paints  may  even  increase  the 
tendency  to  dangerous  electrolytic  action  because  of 
the  concentration  of  such  action  in  small  areas  where 
the  paint  films  break  down. 

New  Tests 

New  light  is  now  thrown  on  these  questions  by  an 
article  entitled  "Paints  to  Prevent  Electrolysis  in  Con- 
crete Structures,"  by  Henry  A.  Gardner,  Assistant 
Director  of  the  Institute  of  Industrial  Research,  Wash- 
ington, D.  C.  This  article,  printed  in  the  March  issue 
of  the  "Journal"  of  the  Franklin  Institute,  contains  a 
complete  discussion  of  the  results  of  about  fifty  tests 
on  painted  steel  rods  embedded  in  1 :2  Portland  cement 
mortar  cylinders.  Two  series  of  tests  were  made,  dif- 
fering mainly  in  the  fact  that  the  second  series  was 
continued  for  only  300  hours — 240  hours  under  30 
volts,  and  60  hours  under  55  volts,  with  the  cylinders 
always  immersed  in  water  up  to  within  1  in.  of  the 
top  surface. 

The  first  series  of  tests  was  made  as  follows :  At 
the  age  of  one  month  the  cylinders  w^ere  all  connected 
up  in  parallel  for  24  hours  under  30  volts  ;  then,  since 
the  current  passing  was  found  to  be  very  small,  they 
were  i)laced  in  about  2  inches  of  water  for  one  week. 
In  a  few  cases  it  was  found  that  cracks  appeared  near 
the  bottom  where  moisture  had  affected  the  films  of 
paint.  They  were  then  immersed  in  water  up  to  with- 
in 1  inch  of  the  toji,  and  continued  under  30  volts  for 
ti  ll  days  longer. 

In  all  cases  the  current  readings  were  made  daily, 
and  cracking  w^as  shown  wdienever  the  current  was  ap- 
])reciable.  The  ])ainted  rods  were  given  two  coats  of 
the  paint  to  be  investigated,  allowing  an  interval  of 
one  week  for  drying.  Bituminous  paints,  oil  paints, 
aqueous  paints,  lacquers,  and  oils  and  varnishes  were 
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tested.  Two  specimens  c(jntaiiie<l  uiipainted  rods 
which  showed  much  earlier  cracking  and  disintegra- 
tion. It  is  impossible  to  give  here  the  results  in  detail, 
but  in  general  it  was  found  that  bituminous  paints,  a 
few  oil  ])aints,  lacquers  and  varnishes  gave  the  1)est 
results. 

Tests  of  Bonding  Strength 

In  order  to  determine  the  effect  of  paint  upon  the 
adhesion  between  steel  and  cement  mortar  a  similar 
set  of  si)ecimens  was  tested  in  a  Riehlc  testing  mach- 
ine. Pressure  was  applied  upon  the  painted  iron  rod 
projecting  from  the  top  of  the  cylinder  until  the  bond 
was  destroyed,  and  the  comparative  strength  thus  de- 
termined. Some  of  the  water  paints  and  lacquers 
showed  bonding  strength  about  as  high  as  the  ])lain 
steel,  but  failed  to  act  as  insulators;  while  others  were 
good  insulators,  but  low  in  bonding  strength.  Most 
of  the  oil-pigment  paints  made  with  raw  linseed  oil 
gave  poor  or  only  fair  results,  while  much  better  re- 
sults were  obtained  with  boiled  linseed  oil,  which  dries 
to  a  harder,  less  porous,  and  more  fully  saturated  film. 

A  very  effective  method  for  increasing  the  bond  be- 
tween the  painted  steel  and  concrete  is  to  "sand"  the 
painted  surface  just  before  it  becomes  dry.  This  ])ro- 
duces  a  rough  surface,  which  was  found  to  increase 
the  bonding  strength  as  much  as  100  per  cent,  in  one 
instance,  and  to  give  much  better  insulating  values. 

Important  Results  and  Electrolytic  Action 

Wherever  there  were  voids  in  the  surniundiug  mor- 
tar, at  or  around  the  painted  rods,  corrosion  was  most 
severe,  and  pitting  was  shown.  The  breaking  down  of 
a  i)aint  film,  probably  due  to  its  having  been  bmkrn 
through  by  enclosed  hydrogen  gas  developed  by  the 
electrolysis  of  the  water  in  the  damp  concrete,  was 
always  recorded  by  a  sharp  rise  in  the  amount  of 
current  passed,  and  a  noticeable  fizzing  sound.  Bub- 
bles of  gas  which  burst  with  an  audible  explnsidii 
when  lighted  were  brought  to  the  top  around  the  ir^n 
electrodes,  sometimes  carrying  soft  oily  products.  Such 
disintegrating  effects  of  electrolytic  hydrogenation 
might  be  prevented  by  thoroughly  oxidized  coatings, 
which  could  be  obtained  by  allowing  a  period  of  sixty 
days  for  the  drying  of  oil  paints  before  using  in  the 
cement. 

Paints  which  form  highly  impermeable  films  keep 
water  away  from  the  underlying  iron  and  offer  great 
resistance  to  the  passage  of  ekctric  currents.  I^re- 
vious  investigations  made  by  Mr  Gardner  have  deter- 
mined the  actual  degree  of  porosity  shown  by  various 
types  of  paint  films,  as  reported  in  Bulletin  18,  Scien- 
tific Section,  Paint  Manufacturers'  Association  of 
United  States.  The  addition  of  a  pigment  to  an  oil 
usually  increases  the  resistance  to  moisture  and  makes 
a  more  impermeable  film. 

Conclusions 

The  corrosion  of  metal  embedded  in  cnncrete  struc- 
tures, by  stray  currents  of  high  voltage,  is  often  ])ro- 
ductive  of  serious  effects.  The  use  of  properly-made 
paints  upon  such  metal  constitutes  a  safeguard  that 
should  not  be  neglected  by  the  engineer.  Such  paints 
may  be  i)repared  from  the  following  substances. 

The  vehicle  should  contain:  (1)  Boiled  or  Ixxlird 
oils  or  products  which  dry  to  a  fairly  saturated  film  ; 
(2)  oils  which  dry  by  semi-polymerization  rather  than 
oxidation;  (3)  oils  which  dry  to  a  flat  rather  than  a 
highly  glossy  surface. 

The  solid  portion  should  contain  a  percentage  of: 
(1)  Pigments  which  are  coarse  and  wlii'-b.  therefore 


tend  to  form  films. having  a  rough  surface;  (2)  pig- 
ments which  are  inert  and  which  do  not  act  as  con- 
ductors of  electricity;  f3)  j)igments  which  are  either 
basic  or  of  the  chromate  type. 

The  painted  metal  should  be  "sanded,"  if  jjossible. 


An  Efficient  Recording  Gauge  for  Weir 
Measurements 

By  David  E.  Adams  and  Earl  I.  Roberts* 

Tl  I  I',  city  of  Cfdumbus  is  having  made  a  sewerage 
survey  under  the  direction  of  Prof.  F.  11.  Eno, 
of  the  Ohio  State  University,  and  while  em- 
idoyed  upon  this  w(jrk  as  inspectors  the  writ- 
ers designed  and  built  the  gauge  described  herewith. 

Our  original  intention  was  to  build  a  gauge  for  the 
measurement  of  the  dry-weather  sewage  flow  only  and 
for  use  with  metal  weirs,  which  had  been  placed  in 
various  sewers  of  the  city,  but  we  are  now  using  these 
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Details  of  recording  gauge 

gauges  also  for  the  measurement  of  storm  flow,  and 
they  are  giving  excellent  service. 

The  gauge  consists  of  a  wooden  float  covered  with 
galvanized  iron,  to  which  is  attached  a  framework  of 
two  small  steel  rods  connected  by  gahanized-irun 
strips,  which  carries  the  recording  pen.  To  the  ui)per 
end  of  this  framework  is  attached  a  cord  running  over 
a  pulley  above  and  carrying  a  counterweight.  The 
cylindrical  drum  carrying  the  record  is  covered  with 
thin  galvanized  iron,  and  is  driven  by  an  eight-day 
di  )u1)le-spring  clock  manufactured  b\-  Seth  Thomas, 
riiomaston,  Conn.  The  record  sheet  is  fastened  t)n 
the  drum  by  rubber  bands  at  the  top  and  bottom. 

The  framework  carrying  the  pen  is  prevented 
from  moving  laterally  by  means  of  guide  strips,  in 
which  holes  to  fit  the  steel  rods  are  made,  and  also  by 
ineans  uf  the  counterweight.  The  l)earing  for  the 
drum  is  made  as  shown  in  the  drawing  by  the  use  ol 
a  small  glass  plate.  The  shaft  carrying  the  drum  is 
fi.Ked  rigidly  to  the  clock,  and  is  geared  so  as  to  make 
one  revolution  in  twelve  hours. 

The  whole  apparatus  is  l)uilt  in  cme  box,  and  holes 

Writing  ill  the  Engineering  News. 
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arc  cut  in  the  ti>])  and  Imltdni  in  allnw  lor  the  tloat 
wire  and  counterweioht  curd,  in  the  gauge  used  by 
the  Massachusetts  Department  of  TTealth  the  record- 
in?  pencil  is  carried  on  a  rod  w  hich  in  tm  n  is  guided 
in  its  vertical  motion  by  a  small  arm  mo\  ing-  in  a  slot. 
'i"he  rod  to  the  float  must  not  be  too  long',  or  its  weight 
would  prevent  the  free  working  of  the  float ;  hence,  if 
it  were  desired  to  install  the  gauge  in  a  manhole,  say 
10  ft.  above  the  lc\  cl  of  the  sewage,  there  wmild  prol)- 
ahly  be  come  difficulty  in  its  working. 

As  gauges  of  this  type  record  the  actual  variation 
in  the  flow  or  head,  the  cylinder  must  be  of  such 
lieight  as  to  cover  this  variation.  In  order  to  measure 
greater  variations  without  the  use  of  a  very  high  cylin- 
der (as  during  a  storm)  we  have  used  an  auxiliary 
double-pulley  arrangement  as  shown  in  Fig.  2.  This 
requires  the  use  of  another  small  counterweight,  but 
it  has  worked  very  satisfactorily.  By  this  arrange- 
ment the  range  of  the  C3'linder  may  be  increased  ac- 
cording to  the  ratio  of  the  circumferences  of  the  pul- 
ley rings. 

The  advantages  claimed  for  this  gauge  are:  (1)  It 
is  extremely  simple  and  easy  to  build ;  (2)  b}^  means 
of  adjusting  the  length  of  the  float  wire  it  may  be  in- 
stalled at  any  height  above  the  flow  line ;  (3)  the 
gauge  is  covered  and  thereby  protected  when  placed 
beneath  a  perforated  manhole  cover;  (4)  its  cost  is 
low;  (5)  it  may  l)e  installed  easily  in  sewers,  sump 
holes,  or  open  streams. 


Modern  Garbage  Disposal  Plant  at 
Berlin,  Ont. 

ANEW  garbage  incinerator  at  Berlin,  Ont., 
was  opened  officiall}"  on  ]\Iay  28th.  A  num- 
ber of  municii)al  officials  from  other  cities 
were  present. 

The  i)lant  illustrates  the  latest  developments  in 
connection  with  the  destruction  of  garbage.  Oil  fuel 
is  used  to  start  and  generate  heat  for  the  destruction 
of  all  garbage  that  will  not  burn  unaided.  Two  burn- 
ers are  used  in  the  animal  chamber,  and  a  separate 
burner  in  each  of  the  two  garbage  chambers.  The  use 
of  oil  greatly  facilitates  the  obtaining  of  a  high  degree 
of  heat  in  a  short  time.  It  is  understood  that  the  heat 
of  the  furnace  can  be  raised  to  1,800  deg.  Fahr.  in 
thirty  minutes.  By  an  interesting  arrangement  the 
foni  air  arising  from  the  garbage  on  the  dumping  floor 
is  drawn  through  a  pre-healcr  by  a  large  fan  and  used 
as  a  force  draught  to  keep  up  the  combustion  in  the 
furnace  after  the  oil  burners  arc  turned  ofl'. 

The  incinerator  is  guaranteed  to  consume  liftcen 
tons  of  garbage  in  twenty-four  hours.  Tests  made  by 
the  City  Engineer  show  that  the  plant  consumed  31,- 
000  pounds  of  garl)age  of  all  classes  in  less  than  eight 
hours,  besides  a  horse  weighing  1,3.S0  pounds.  ' 

An  important  feature  of  the  new  plant  is  the  en- 
tire absence  of  odours  either  inside  or  outside.  When 
the  horse  was  burned  at  the  opening  of  the  incinera- 
tor no  smell  could  be  detected  from  either  the  charg- 
ing opening,  from  the  furnace  doors  or  from  the  e.x- 
tcrior  smoke  stack. 

The  incinerator  is  of  the  single  cell  furnace  type, 
and  one  or  both  cells  may  be  used  at  a  time.  The  cell< 
arc  designed  so  that  in  case  of  repairs  being  necessary 
to  one  the  other  may  be  kept  in  full  operation  while 
the  other  is  shut  down.  The  animal  chamber  is  placed 
next  to  the  main  combustion  chamber  and  receives 
the  waste  heat  from  the  two  garbage  cells.    When  an 


animal  is  to  be  destroyed  the  heat  is  raised  by  the  use 
of  the  oil  burners. 

All  the  fire  chambers  have  water-sealed  doors 
which  prevent  the  escape  of  any  of  the  gases  from  the 
combustion  of  waste  and  keep  cold  air  from  entering 
the  furnaces.  The  exclusion  of  draughts  of  cold  air 
from  the  furnaces  has  a  material  value  in  preventing 


Exterior  view  of  plant 


sudden  contractions  which  would  have  a  destructive 
effect  on  the  furnace  walls. 

The  building  is  entirely  fireproof.  The  dumping 
floor  is  constructed  of  reinforced  concrete,  while  the 
upper  storey  is  built  of  steel  and  corrugated  iron.  The 
smoke  stack  is  of  brick. 

Provision  is  made  for  the  drying  of  all  wet  material 
amongst  the  garbage  before  it  is  raked  over  the  fire- 
grate, where  all  refuse  is  reduced  to  ashes  and  clinker. 

A  motor-driven  suction  fan  provides  air  circulation. 


Clinkcriiig  doors  of  furnaces  ami  cHiikcr  car 

Dust  pockets  and  ])ai)er  screens  are  provided  to  ])re- 
vent  any  dust  or  paper  blowing  up  the  stack.  The 
second  combustion  chamber  burns  all  gases  arising 
from  the  burning  in  the  first  chamber. 

Tlie  incinerator  was  built  by  The  Ideal  Incinera- 
tor ;ind  Contracting  Company,  Limited,  of  Toronto, 
on  their  own  patented  design. 
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Floating   Concrete  Caissons  in  Use 


By  Harrison  S.  Taft,  assisted  by  O.  D.  Jones 


B\'  the  kind  co-operation  of  Professional  Mem- 
oirs, Corps  of  Engineers,  United  States  Army, 
Washington,  D.C.,  who  lent  ns  the  ilhistra- 
trations,  besides  giving  us  permission  to  re- 
print part  of  Mr.  Taft's  article,  which  appeared  in  the 
March-April  issue  of  that  paper,  we  are  enabled  this 
week  to  present  a  well  illustrated  description  of  the 
use  of  floating  concrete  caissons  in  several  marine  un- 
dertakings in  Canada  and  the  United  States. 

The  introduction  of  floating  concrete  cais- 
sons into  Canada  seems  to  have  been  the  re- 
sults of  the  work  of  Mr.  Tromanhauscr,  who, 
in  1910,  developed  a  type  of  caissons  having 
a  wooden  bottom  with  concrete  side  and  in- 
terior walls.  While  the  use  of  wood  may  be 
permissible  in  fresh  and  non-teredo  infested 
waters,  it  would  seem  that  such  a  use  of  tim- 
ber would  not  work  out  favorably  to  such 
luidertakings  in  teredo  infested  waters  unless 
the  wooden  bases  were  so  well  sunk  into  the 
soil  as  to  preserve  them  against  attack  from 
the  worm. 

The  first  work  done  in  Canada  with  float- 
ing concrete  caissons  by  Mr.  Tromanhauser 
was  in  the  building  of  the  foundation  wall  of 
a  large  building  at  Goderich,  Ontario,  in 
1910.  Four  wooden  caissons  54  feet  long,  14 
feet  wide  and  5  feet  deep  were  first  construct- 
ed and  launched.  After  launching,  the  con- 
crete side  and  cross  interior  walls  were  start- 
ed from  the  floor  of  the  wooden  caisson  and 
built  up  2  feet  at  a  time  to  a  height  of  some  20  feet. 
The  interior  partitions  divided  each  caisson  into  six 
compartments  9  feet  by  14  feet  each.  To  insure  good 
work,  the  fresh  concrete  was  always  kept  above  the 
water  level  until  hardened.  In  order  to  maintain  sta- 
bility, it  was  necessary  to  place  rock  ballast  in  the 
compartments  of  the  caissons  as  the  walls  were  car- 
ried up.  After  the  proper  height  had  been  reached, 
the  semi-concrete  floating  structures  were  towed  to 


tlieir  position  in  the  sea  wall  and  sunk  by  admitting 
water  through  valves  in  the  lower  part  of  the  struc- 
tures. After  all  the  caissons  had  been  simk  to  place, 
they  were  filled  with  rock  ballast  and  the  decking  put 
in  place. 

Following  up  his  first  successful  attempt  with  flrat- 
ing  concrete  caissons  Mr.  Tromanhauser  made  use  of 
the  same  principle  for  the  foundation  of  a  grain  ele- 
vator tower  at  Goderich  in  1912.    The  caisson  was  30 


Completed  crib  being  sunk  on  tower  site  at  Goderich. 


Completed  Tromanhauser  pontoon  used  at  Goderich. 

feet  square  by  24  feet  deep  and  contained  nine  com- 
partments. The  outer  walls  of  the  caisson  were  12 
inches  thick,  the  partition  walls  10  inches.  The  same 
mode  of  constructing  the  crib  as  in  the  case  cited  above 
was  used,  and  the  whole  structure  sunk  on  to  a  pre- 
pared rock  bottom  by  filling  the  interior  compart- 
ments with  sand  and  gravel.  Piles  were  also  inserted 
in  the  fill  so  as  to  transport  directly  the  weight  of  the 
tower  to  the  rock  bottom.  A  concrete  slab  was  placed 
over  the  top  of  the  filled  caisson  and  the  on- 
crete  tower  erected  thereupon. 

Goderich  Breakwater. — As  the  direct  re- 
sult of  Colonel  Judson's  success  with  float- 
ing concrete  caissons  on  Lake  Michigan,  the 
Canadian  Government  decided  to  adopt  his 
system  of  construction  in  the  building  of  a 
long  breakwater  at  Goderich,  on  Lake  Hur- 
on, Ontario.  This  work  was  started  in  the 
fall  of  1911  with  the  building  of  three  con- 
crete floating  caissons,  each  being  100  feet 
long,  26  feet  high,  with  a  width  at  their  base 
of  35  feet  but  only  30  feet  at  their  tops,  thu> 
giving  a  tumble-home  of  l^A  feet  on  each 
face.  The  caissons  were  divided  into  twenty- 
four  compartments  by  means  of  two  lon.L;i- 
tudinal  and  seven  cross  concrete  partitions. 
These  three  caissons  were  sunk  in  the  inner 
harbor  at  Goderich  during  the  winter  of  1911- 
1912,  being  refloated  in  the  spring  of  1912  and 
put  in  their  proper  place  in  the  breakwater 
along  with  three  other  caissons  that  were 
constructed  during  the  spring  of  1912,  thus 
making  600  lineal  feet  of  work  completed 
during  one  summer. 
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In  the  construction  of  the  caissons  a  form  of  float- 
ing' scow  dry-dock  was  adopted  by  the  contractors. 
This  dry-dock  consisted  of  a  specially  constructed 
scow,  114  feet  long',  44  feet  wide,  with  sides  11  feet 
high,  the  bottom  of  the  scow  being  built  with  special 
care  as  regards  its  use.  One  end  of  the  scow  was  so 
l)uilt  as  to  swing'  outwards  and  thus  permit  the  con- 
crete caisson  to  be  floated  out  when  built  to  a  proper 
depth. 

The  base  of  the  concrete  caissons,  properly  rein- 
forced, was  first  poured  directly  upon  the  deck  of  the 
scow.  The  interior  and  exterior  walls  were  next 
brought  up  3  feet  at  a  time  simultaneously,  care  being 
taken  to  secure  a  water-tight  joint  between  each  pour- 
ing by  means  of  grout.  By  the  time  the  concrete 
walls  of  the  caisson  had  reached  a  height  of  14  feet, 
the  top  of  the  sides  of  the  scow  dry-dock  were  almost 
submerged.  By  filling  the  space  between  the  sides 
of  the  concrete  caisson  and  the  walls  of  the  scow 
dry-dock  with  water  and  by  placing-  heavy  weights 
therein,  the  scow^  dr}'-dock  was  parted  from  the  base 
of  the  caisson  and  sunk  on  to  the  bottom  of  the  har- 
bor. Tlie  end  gate  was  then  opened  and  the  caisson 
towed  out,  floating  on  its  own  bottom.  The  further 
upbuilding-  of  its  walls  was  then  proceeded;  with  as  in 
case  of  an  ordinary  wooden  caisson.  The  weights  be- 
ing removed  from  the  sunken  scow  dry-dock  and  its 
gate  closed,  the  structure  floated  at  such  a  draft  as  to 
bring  its  sides  above  the  water  level,  which  permitted 
of  its  being'  pumped  out  and  another  caisson  built 
therein  while  the  first  one  was  being  finished  in  a 
floating  position.  Not  only  was  great  care  taken  in 
the  mixing  and  placing  of  the  concrete,  but  regular 
tests  were  made  of  the  ingredients  so  as  to  secure  a 
water-tight  structure. 

While  the  caissons  were  being  built  the  bottom  of 
the  lake  where  the  caissons  were  to  rest  was  brought 
to  a  level  by  dredging  and  sweeping,  the  sweep  being 
a  reinforced  concrete  beam,  12  by  12  inches  by  40  feet 
long.  Since  the  outer  face  wall  of  the  caissons  was 
thicker  than  the  rear  wall  it  was  necessary  to  place 
ballast  in  the  caissons  in  such  a  location  as  to  secure 
a  more  uniform  draft  than  would  otherwise  have  ex- 
isted. 

After  being  towed  to  position  the  caissons  were 
simk  into  position  upon  the  prepared  bed  by  pumping 
in  water,  an  operation  that  took  about  five  and  one- 
half  hours,  at  which  time  the  caissons  became  safe 
against  any  ordinary  storm,  their  tops  being  but  2 
feet  al)ove  water  level.  The  various  compartments 
were  next  filled  with  stone,  sand  and  gravel.  A  con- 
crete superstructure  was  then  built  up  on  top  of  the 
sunken  caissons  to  a  height  of  about  11  feet  above 
lake  level,  the  concrete  extending  down  some  6  feet 
into  the  two  outer  rows  of  com])artments. 

During  the  season  of  1913.  another  600  feet  was 
added  to  the  breakwater  by  the  same  mode  of  con- 
struction as  above  described,  tlic  caissons  I)eing  2^ 
feet  deep,  instead  of  26  feet,  on  account  of  a  greater 
depth  of  water.  Another  400  feet  was  added  in  the 
season  of  1914.  The  four  caissons  which  formed  this 
addition  had  been  built  in  the  fall  of  1913  and  sunk  in 
the  harbor  during  the  winter,  and  were  refloated  and 
put  into  position  in  the  breakwater  in  the,  spring. 
The  total  length  of  tliis  piece  of  work  is  1,660  feet, 
tile  longest  individual  piece  of  work  of  its  special 
mode  of  construction  built  in  America  so  far.  thus 
showing  the  great  faith  the  Canadian  Government  has 
in  Colonel  judson's  system.  A  heavy  rip">.p  fill  of 
triangle  shai)c  exists  along  the  outer  face  of  the  break- 
water to  a  depth  of  14  feet. 


The  exterior  walls  of  the  caissons  are  16  inches 
thick,  the  inside  face  walls  14  inches  thick,  all  built 
without  taper.  The  base  is  about  24  inches  thick,  the 
entire  structure  being  well  reinforced  and  having  sub- 
stantial fillets  at  intersections  of  all  walls. 

Welland  Canal. — Tn  the  rebuilding  of  the  Welland 
Canal  a  very  extensive  use  of  floating  concrete  cais- 
sons is  being  employed,  special  new  features  having 
been  worked  out  to  suit  local  conditions.  This  under- 
taking represents  the  latest  development  of  Mr.  Tro- 
inanhauser's  system,  combined  with  a  system  of  re- 
movable wooden  bottoms  for  the  caissoris  as  worked 
out  by  Mr.  J.  L.  Weller,  engineer  in  charge  of  the 
improvements,  so  as  to  permit  of  their  repeated  use 
and  to  allow  of  the  interior  fill  resting  directl}^  upon 
the  soil  and  not  on  the  wooden  bottoms.  The  cais- 
sons being  used  are  111  feet  long,  38  feet  wide  and  34 
feet  deep,  having  eighteen  compartments  ea.ch,  weigh- 
ing about  2,000  tons.  When  afloat  they  have  a  draft 
of  about  16  feet  and  a  freeboard  of  18  feet.  In  order 
to  keep  the  centre  of  gravity  as  low  as  possible,  the 
walls  are  made  thicker  at  the  bottom  of  the  caisson 
than  at  the  tops.  Even  with  this  precaution,  it  is 
said  that  the  centre  of  gravity  of  the  complete  caisson 
when  afloat  is  near  the  water  line  and  that  they  are 
very  sensitive  in  stability. 

United  States 

The  first  application  that  Colonel  Judson  seems  to 
have  made  of  his  idea  of  floating  concrete  caissons 
was  in  the  construction  of  Government  breakwaters 
on  Lake  Michigan  in  1908,  these  undertakings  appar- 
ently being  the  first  application  of  floating  concrete 
caissons  in  the  United  States,  if  not  in  America. 

To  determine  the  effects  of  frost  upon  the  interior 
fill  of  a  reinforced  concrete  caisson,  a  small  structure 
(7  by  6  by  5^  feet,  approximately)  with  walls  from  4 
inches  to  5  inches  thick,  was  constructeid  by  Colonel 
Judson  in  1907,  filled  with  sand  and  covered  over,  with 
a  concrete  slab  and  allowed  to  remain  in  an  exposed 
position  all  winter.  The  results  of  this  experiment 
were  such  as  to  justify  the  use  of  concrete  caissons 
on  a  larger  scale  in  the  Algoma,  Manitowoc  and  Mil- 
waukee breakwaters,  as  no  damage  was  done  to  the 
experimental  caisson  on  account  of  frost  action. 

Algoma. — The  twenty  caissons  used  in  building 
the  Algoma  breakwater  were  24  feet  long,  15  feet  wide. 
12  feet  4  inches. high,  of  a  rectangular  shape,  the  cais- 
son part  of  the  breakwater  being  511  feet  long.  As 
the  caissons  have  to  withstand  a  severe  wave  action 
due  to  the  140-mile  fetch  of  the  seas,  a  heavy  con- 
struction was  used,  the  exterior  walls  being  12  inches 
thick,  the  athwart  middle  partition  10  inches  thick, 
while  the  bottoms  are  16  inches  thick.  The  middle 
partition  wall  divides  the  caissons  into  two  compart- 
ments of  about  lOyi  by  13  feet,  a  1:2:4  mixture  being 
used  throughout.  Each  caisson  weighed  119  tons, 
corresponding  to  a  draft  of  9.7  feet,  giving  a  freeboard 
of  2.6  feet  when  afloat.  After  launching,  the  caissons 
were  towed  12  miles  through  the  open  water  at  a 
speed  of  2  miles  per  hour  to  their  final  location,  the 
place  of  manufacture  having  been  at  Kewaunee,  12 
miles  south  of  Algoma.  After  being  sunk  by  water 
ballast,  the  interiors  of  the  caissons  were  filled  with 
broken  stone  to  within  4  feet  of  their  tops  and  ihc 
rest  with  a  lean  concrete.  -A  concrete  superstructure 
was  erected  over  the  top  of  the  caissons.  The  cais- 
sons rest  ujiou  a  ]n\e  foundation  filled  in  w  ilh  riprap. 

Manitowoc. — The  building  of  llic  .Manitowoc 
breakwater  followed  immediately  after   the  Algoma. 
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the  same  plant,  etc.,  being  used  to  construct  the 
twenty-four  concrete  caissons  needed.  Twenty-two 
of  the  caissons  used  at  Manitowoc  were  24  feet  long, 
14  feet  wide  and  11  feet  4  inches  high.  Their  external 
walls  are  10  inches  thick,  their  cross  walls  8  inches,  the 
bottom  14  inches.  The  entire  set  was  launched  in  the 
fall  and  kept  afloat  all  winter,  no  damage  being  done 
to  them  through  stress  of  weather.  The  caissons  had 
to  be  towed  29  miles  in  the  open  lake  and  were  sunk 
into  position  the  next  spring  following  their  manu- 
facture. Two  additional  caissons  of  a  special  design 
were  also  used  in  this  work,  the  entire  length  of  the 
caisson  breakwater  being  580  feet.  The  interior  of  the 
caissons  were  filled  with  rock  for  the  rest  of  their 
depth.    These  caissons  rest  upon  a  rubble  fill. 

Milwaukee. — The  next  use  of  concrete  caissons  by 
Colonel  Judson  was  at  Milwaukee  in  1910,  the  work 
following  the  Manitowoc  undertaking,  in  all,  four- 
teen caissons  were  used  at  Milwaukee.    The  outer- 
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Plan  and  section  of  reinforced  concrete  caisson  for  Glen  Cove  pier. 

most  four  are  54  feet  long,  18  feet  wide  and  15  feet 
deep.  Their  exterior  walls  are  14  inches  thick ;  the 
two  interior  partitions  12  inches  and  their  bases  18 
inches.  The  cross  walls  divided  the  caissons  into 
three  compartments  about  16  l)y  16  feet.  Each  cais- 
son weighed  352  tons,  corresponding  to  a  draft  of 
about  \S  feet.  The  inner  caissons  were  ten  in  num- 
ber, each  one  being  36  feet  long,  15  feet  wide,  12  feet 
deep.  The  walls  were  12  inches  thick,  the  interior 
partitions  10  inches  and  the  base  16  inches.  Each  cais- 
son had  three  compartments  of  about  12  by  13  feet 
and  weighed  175  tons.  After  being  sunk  on  to  a  pile 
foundation  they  were  filled  with  stone,  capped  with  4 
feet  of  concrete  and  now  form  a  pier  576  feet  long. 

In  ])uilding  the  Algoma  and  Manitowoc  caissons,  a 
pile  foundation  of  nine  piles  properly  capped  was  pre- 
pared and  covered  with  4-inch  planks  into  which  were 
driven  8-inch  wire  spikes.  These  spikes  projected 
into  the  base  concrete  and  thus  bound  the  planks  to 
the  caissons,  the  planks  becoming  a  part  of  the  cais- 
son structure  when  put   afloat.    The  caissons  were 


built  on  a  level  keel  and  not  on  an  incline,  as  is  the 
usual  practice  in  ship  work.  In  order  to  prevent  any 
inflow  of  the  water  during  launching  and  towing 
operations,  a  water-tight  wooden  deck  was  secured 
to  the  top  of  each  caisson.  After  the  caissons  had 
been  completed  their  weight  was  transferred  from  the 
pile  structure  to  the  launching  ways  and  they  were 
launched  overboard. 

In  a  launching  operation  at  Kewaunee  three  sets  of 
ways  were  used,  each  set  being  24  feet  wide,  103  feet 
long  with  a  draft  of  6  feet  at  the  out-shore  end,  giving 
a  drop  of  3.7  feet.  The  launching  weight  of  the  Al- 
goma caissons  was  taken  as  2.65  tons  per  square  foot. 
The  piles  under  the  launching  ways  were  figured  for 
15  tons  each. 

Glen  Cove. — The  next  use  of  floating  concrete 
caissons  in  marine  work  in  the  United  States  appears 
to  have  been  at  Glen  Cove,  Long  Island  Sound,  in  the 
construction  of  a  small  wharf  for  pleasure  purposes 
in  the  winter  of  1909  and  1910;  floating  caissons  were 
made  use  of  for  the  piers  that  support  the  overhead 
bridge  or  runway.  Some  of  the  piers  were  12  feet  by 
12  feet  in  section,  others  8  feet  by  12  feet.  In  build- 
ing the  larger  size  piers,  some  of  which  extend  17  feet 
above  the  bottom,  two  caissons  were  used,  one  super- 
imposed on  the  other. 

The  lower  caissons  were  9  feet  6  inches  in  height 
with  a  6-inch  bottom  of  concrete  placed  at  such  a 
height  as  respects  the  side  walls  as  to  leave  a  cutting 
edge,  as  it  were,  of  12  inches  in  depth.  The  side  walls 
of  the  caisson  were  also  6  inches  thick.  The  bottom 
slab  is  stif¥ened  by  two  concrete  beams  4  inches  wide, 
30  inches  deep,  placed  at  right  angles  on  the  centre 
lines  of  the  caissons.  The  upper  rim  of  the  caissons 
was  built  with  an  internal  ofYset  of  about  6  inches,  so 
as  to  permit  the  upper  section  of  the  completed  pier 
to  fit  down  over  the  lower  section  and  thus  be  held 
rigidly  in  place.    The  offset  was  12  inches  in  depth. 

The  upper  caissons  were  also  9  feet  6  inches  in 
depth,  lapping  1  foot  on  the  lower  caissons,  thus  mak- 
ing the  total  height  of  the  entire  concrete  pier  18  feet, 
the  cutting  edges  protruding  1  foot  into  the  bottom. 
The  upper  caissons  were  built  without  a  bottom,  but 
lia\e  internal  bracing  beams  or  struts  4  inches  in 
width,  and  24  inches  in  depth. 

The  smaller  caissons,  8  by  12,  have  only  one  in- 
ternal partition  4  inches  wide,  24  inches  deep,  with 
walls  6  inches  thick.  The  walls  and  bottoms  of  the 
caissons  were  reinforced  on  both  sides,  as  is  necessary 
in  this  class  of  work.  Special  attention  was  also  given 
to  the  cement  and  its  chemical  properties.  All  the 
caissons  were  built  on  shore,  put  afloat  and  placed  in 
position  by  filling  the  interior  with  ballast.  The  upper 
])arts  were  set  in  place  by  mechanical  power,  as  they 
possessed  no  floating  capacity  on  account  of  having  no 
bottoms. 

Huntington  Bay,  N.Y. —  During  the  summer  of 
1910  recourse  was  had  to  a  floating  concrete  caisson 
in  constructing  the  foundation  of  a  lighthouse  built 
])y  the  Government  at  the  entrance  to  this  harbor.  The 
caisson  measured  26  by  30  feet,  being  16  feet  in  height. 
It  was  divided  into  four  compartments  by  means  of 
two  interior  walls.  The  exterior  walls  were  16  inches 
thick,  the  interior  walls  12  inches  thick,  heavy  fillets 
being  worked  at  the  intersections  of  the  various  walls 
and  bottom  slab.  Both  surfaces  of  the  walls  of  the 
entire  structure  were  reinforced  according  to  the  hy- 
draulic pressure  they  had  to  withstand.  The  vertical 
bars  had  the  same  spacing  throughout.  A  1:2:4  con- 
crete mix  was  used. 

In  the  construction  of  the  caisson  on  the  shores  of 
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the  bay,  pro])er  blocking  was  i)lacc(l  so  as  to  be  under 
the  outside  walls,  as  well  as  under  the  longitudinal 
centre  line  partitit^n.  Eight  by  twelve  timbers  were 
then  placed  upon  the  blocking  in  a  lc\'el  position  with 
a  4-inch  wooden  llooring  worked  on  top.  A  wcjoden 
sub-l>ase  was  thus  formed  to  the  caisson  itself.  To  se- 
cure the  timber  structure  to  the  concrete  caisson  large 
lag  screws  were  screwed  parti)-  into  the  4-inch  floor- 
ing, 2  feet  on  centres  across  the  structure,  1  toot  on 
centres  longitudinall}'.  The  concrete  bottom  and  the 
walls  were  then  constructed  with  the  pro])er  reinforce- 
ment on  the  timber  platform  in  the  usual  manner  with- 
out any  interruption  in  the  pouring,  thus  resulting  in 
a  monolithic  structure.  After  the  forms  had  been  re- 
moved, the  exterior  walls  were  given  a  heavy  grout 
coating. 

Owing  to  the  small  excess  of  buoyancy  when 
afloat,  the  caisson  was  built  in  an  upright  position. 
After  sufficient  curing  the  caisson  was  launched  over- 
board by  means  of  the  usual  launching  ways  and  later 
on  towed  about  ^  mile  to  its  final  resting  place,  where 
it  was  sunk  on  a  prepared  bottom.  Since  the  com- 
pleted structure  drew  lyz  feet  more  than  the  depth  of 
water  over  its  final  location  on  the  bar,  it  was  neces- 
.sary  to  resort  to  several  means  to  decrease  its  draft  so 
as  to  permit  of  it  being  properly  placed.  This  was 
done  by  pumping  air  into  the  pockets  formed  by  the 
8  by  12  timbers  on  the  underside  of  the  timber  base 
and  partly  by  bodily  raising  the  structure  by  a  derrick, 
the  caisson  then  being  dragged  into  position  by  means 
of  tugs.  The  four  interior  pockets  were  partly  filled 
with  water  to  act  as  ballast  until  the  placing  of  the 
interior  concrete  fill.  Riprap  was  also  placed  around 
the  outside  of  the  caisson  immediately  after  setting 
to  protect  it  against  storms.  Afterwards  the  interior 
pockets  were  filled  with  a  1  :3  :6  concrete  placed  in  the 
dry,  the  work  being  carried  on  in  two  pockets  simul- 
taneously and  alternately  to  a  depth  of  5  feet  at  a  lift. 
The  concrete  superstructure  of  suitable  design  wa-. 
then  erected.  The  weight  of  the  caisson  was  about 
315  tons,  290  tons  Ijcing  of  concrete,  and  25  tons  of 
steel  reinforcement. 

General  Considerations. — Before  concluding  this 
article  it  is  fitting  to  point  out  a  few  facts  as  recom- 
mended by  those  best  experienced  in  the  use  of  con- 
crete floating  caissons. 

Since  the  caissons  arc  ajU  to  plunge  low  in  lauuch- 
iiipf  unless  long  and  expensive  ways  arc  used,  the 
maximum  stresses  arc  usually  experienced  during 
launching  and  can  ])e  so  considered  in  designing  the 
structure. 

\\'hile  it  is  jxissible  to  launch  concrete  caissons 
ten  days  after  the  manufacture  in  frcsli  water  work, 
it  is  perhaps  belter  to  wait  a  much  longer  period  when 
the  caissons  are  to  be  subjected  to  sea  water  action,  to 
ensure  their  absolute  permanency. 

C"oncrete  cais.sons  possess  great  stifi^ness  and  sub- 
stantial strength,  whicli  permits  of  their  being  towed 
long  distances  in  riin^li  water  without  danger. 

The  construclini;  oi  roiu-rete  caissons  at  a  more  or 
less  permanent  vard  ])crmits  of  the  installation  ol  a 
suitable  plant  and  the  organization  of  a  good  working 
force,  both  of  which  will  tend  to  materially  reduce  tlv.' 
cost  of  manufacturing  and  launching;  the  caissons  and 
alio  the  total  cost  of  the  proposed  structure. 

While  in  small  caissons  it  is  best  to  ha\e  thcni 
mono-cellular,  in  order  to  decrease  their  dead  weight 
without  making  the  side  walls  too  thin,  in  large  cais- 
son work  it  is  best  to  have  numerous  rhanibers  or 
compartments,  since  the  cross  walls  can  be  made  of 
substantial  thickness  without  any  appreciable  effect 


upon  the  buoyancy.  Still,  it  is  not  believed  that  in 
many  cases  it  would  be  true  economy  to  use  caissons 
which  would  be  lighter  in  weight  than  conditions  of 
l)uoyancy  require. 

Since  it  is  possible  to  sink  the  caissons  c|uickly  to 
position  by  means  of  water  ballast,  they  become  safe 
against  moderate  wave  action  in  a  very  short  space  of 
time  after  arriving  at  their  final  resting  place.  When 
sunk  the  tops  of  the  caissons  project  above  water, 
thus  permitting  of  the  compartments  being  pumped 
out  in  rotation  and  the  interior  fill  placed  in  the  dry. 
This  affords  a  cheaper  and  more  substantial  system 
of  permanent  subaqeuous  construction  than  any  other 
mode. 

With  the  cost  of  timber  slowly  advancing  and  tem- 
porary structures  becoming  things  of  the  past  except 
in  undeveloped  countries,  permanent  concrete  con- 
struction is  rapidh^  advancing  to  the  front.  While 


Concrete  caissons  used  in  a  sloping  position  on  Ctiicago 
Harbour  breakwater. 

there  is  probably  mucli  to  be  learned  about  reinforced 
concrete  floating  caissons,  and  much  educational  work 
to  be  done  among  contractors,  in  no  other  field  (of 
engineering),  apparently,  will  reinforced  concrete 
make  greater  strides  in  the  immediate  future  than  in 
such  works  as  breakwaters,  piers,  dock-fronts,  revet- 
ments, bridge  piers  and  similar  structures  where  rein- 
forced concrete  caissons  may  be  employed. 

From  the  great  advantage  to  be  derived  from  float- 
ing concrete  caissons  in  harbor  development,  it  would 
seem  that  this  branch' of  concrete  engineering  will  find 
a  wide  field  of  ap]:)licability  now  that  the  use  of  con- 
crete in  sea  water  is  niori'  thoroughly  understood  by 
American  engineers.  In  \  icw  of  the  success  obtained 
111  foreign  countries  and  the  wider  use  of  the  system 
being  made  yearl}^  it  would  seem  that  with  an  unre- 
stricted use  of  the  system  in  the  I'nitcd  States  upon 
the  expiration  of  Colonel  Judsou's  patents,  the  use  of 
floating  concrete  caissons  will  lie  more  widely  adopt- 
ed by  United  States  engineers,  for  if  they  ha\e  been 
successfully  used  in  deep  foundation  work  why  not  m 
hydraulic  engineering? 
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The   Use  of   Oxy-Acetylene  Equipment  in 

Welding  and  Cutting 


THE  followinj^  notes  are  based  on  data  compiled 
by  The  Travelers'  Insurance  Company  (En- 
gineering and  Inspection  Department),  Hart- 
ford, Conn.  Particular  attention  may  l)c 
drawn  to  the  paragraphs  relating  to  the  precautions 
necessary  to  avoid  mishaps  in  the  manipulation  of  ace- 
t\k'ne  generators  and  oxygen  containers  under  high 
prcssmes,  and  to  minimize  the  danger  to  the  ])odily 
w  ell-hcing  of  the  workman  using  high-temperatin-e  gas 
riames  in  the  welding  and  cutting  of  metals. 

The  ordinary  method  of  welding,  and  the  one  that 
has  been  in  common  use  for  many  years,  is  that  known 
as  the  compression  process.  By  this  method  the  ])ieces 
to  l)e  welded  are  heated  in  a  forge  to  a  tem])erature 
slightly  above  the  proper  degree  for  welding.  The  two 
encls,  after  being  treated  with  a  suitable  flux  to  de- 
crease scale  and  shut  ont  air,  are  placed  together,  and 
a  com]M-cssive  force,  usually  created  by  hammering,  is 
depended  (m  to  form  a  junction.  The  smith  nuist  be 
able  to  judge  the  ])roper  temperature  for  welding,  make 
sure  that  the  flux  is  applied  properly,  and  then  hammer 
the  adjoining  ends  so  that  slag,  scale  and  air  are  forced 
out.  It  is  exident,  then,  that  the  ef¥icienc_\-  of  the  weld 
depends  very  much  on  the  skill  of  the  operator  and  the 
thoroughness  with  which  he  performs  his  work.  This 
process,  when  properly  carried  out,  is  satisfactory  for 
small  operations,  such  as  the  ordinary  work  in  a  Idack- 
smith's  sho]),  but  it  is  entirely  unsuited  for  the  de- 
mands of  modern,  up-to-date  repair  shops,  where  large 
sections  of  boilers,  engines,  and  other  heavy  parts  of 
metal  are  to  be  joined,  because  of  the  uncertainty  of 
the  weld  and  the  time  and  labor  involved. 

From  time  to  time  attempts  have  been  made  to 
weld  metals  by  using  oxygen  in  combination  with  a 
combustible  gas.  Hydrogen,  "Pintsch,"  and  "Blau" 
gas  have  been  tried,  but  were  not  found  satisfactory 
because  of  temperature  limitations.  H  sufficiently 
confined,  the  flame  from  any  one  of  these  would  be 
hot  enough  to  melt  most  of  the  common  metals ;  but 
experience  shows  that  these  gases  cannot  be  suffici- 
ently well  regulated  or  localized,  in  commercial  work, 
to  give  wholly  satisfactory  results. 

The  introduction  of  the  electric  fmrnace  has  made 
possible  the  production  of  calcium  carbide  in  large 
quantities,  and  from  this  acetylene  gas  is  made.  The 
combination  of  oxygen  and  acetylene,  when  ignited, ' 
produces  the  oxy-acetylene  flame  by  over  2,000  deg. 
F.  The  extra  heat  generated  by  the  oxy-acetylene 
flame  not  only  melts  the  metals  to  be  joined,  but  also 
fuses  them  so  completely  that  they  run  together  auto- 
matically, thus  forming  a  weld.  In  addition  to  the 
fifty  per  cent,  increase  in  intensity  of  heat  in  the  oxy- 
acetylene  flame  over  other  oxygen  flames,  there  is 
about  500  per  cent,  increase  in  the  amount  of  heat. 
Another  valuable  feature  of  the  oxy-acetylene  flame 
is  its  concentration  into  a  small  volume  at  the  work- 
ing point,  as  compared  with  other  flames — a  condition 
especially  suited  for  rapid  and  thorough  Avelding  and 
cutting. 

Generation  of  Acetylene 
Generation  of  Acetylene. — There  are  two  methods 
for  generating  the  supply  of  acetylene  for  welding  and 
cutting  operations — one  generally  called  the  carbide- 
to-water  plan,  and  the  other  the  water-to-carbide  plan. 


The  first  makes  use  of  a  cylinder  partly  filled  with 
water  into  which  calcium  carbide  is  dropped  by  a 
mechanism  controlled  by  the  pressure  of  the  gas  in 
the  cylinder.  This  has  the  double  advantage  of  pro- 
ducing the  largest  volume  of  gas  per  unit  of  carbide, 
while  the  gas  is  also  separated  from  certain  of  its  im- 
purities by  bubbling  up  through  the  lime  water. 

On  the  other  hand,  the  water-to-carbide  method  is 
very  apt  to  reduce  the  calorific  value  and  the  amount 
of  acetylene  produced  per  imit  of  calcium  carbide,  and 
at  the  same  time  form  a  tar  product  which  will  clog 
up  the  pipes,  valves,  and  torches.  For  these  reasons, 
among  others,  the  superiority  of  generators  of  the  car- 
bide-to-water type  is  generally  acknowledged. 

Storage  of  Acetylene. — It  is  not  safe  to  store  gase- 
ous acet\  kne  in  tanks  under  a  pressure  approaching 
two  atmospheres  ;  and  to  overcome  this  difficulty  stor- 
age tanks  are  provided,  containing  a  porous  substance 
such  as  brick  or  asbestos,  and  filled  with  acetone. 
Acetylene  gas  is  then  pumped  into  the  tanks,  and  this 
combines  with  the  acetone,  which  has  the  property  of 
absorbing  approximately  twenty-five  times  its  volume 
of  acetylene  for  each  atmosphere  of  pressure,  at  60 
deg.  F.  By  this  process  acetylene  may  be  safely  stored 
tmder  a  pressure  of  150  lbs.  to  a  square  inch. 

A  great  deal  of  the  success  of  oxy-acetylene  weld- 
ing depends  on  the  torch.  The  low-pressure,  or  in- 
jector-action torch,  is  used  in  connection  with  acety- 
lene under  a  pressure  of  a  few  ounces.  A  chamber 
in  the  torch  permits  the  accumulation  of  a  small  quan- 
tity of  acetylene,  and  the  oxygen  passing  through  this 
chamber,  imder  pressure,  carries  along  a  certain 
amount  of  acetylene,  usually  in  quantities  of  1  part  of 
acetylene  to  from  1.6  to  1.8  parts  of  oxygen.  This 
excess  of  oxygen,  besides  being  wasteful  of  the  oxy- 
gen itself  and  increasing  the  length  of  time  required 
for  making  the  weld,  tends  to  oxidize  the  metal,  thus 
forming  a  brittle,  unsatisfactory  joint. 

To  overcome  this  defect  the  high-pressure  or  posi- 
tive-mixture torch  was  designed.  In  this  torch  both 
the  acetylene  and  the  oxygen  are  admitted  vmder  pres- 
sure, the  ratio  being  1  part  of  acetylene  to  from  1.13 
to  1.15  of  oxygen.  Since  both  the  acetylene  and  the 
oxygen  are  under  a  ])ressure  of  several  atmospheres, 
reducing  valves  and  pressure  gauges  are  employed  to 
regulate  the  flow  of  the  gases  in  the  correct  propor- 
tion to  produce  rapid  and  satisfactory  welding  and 
cutting. 

The  Generation  of  Oxygen. — The  quality  of  the 
oxygen  has  an  important  bearing  on  the  efficiency  of 
the  welds,  and  for  this  reason  it  is  essential  to  see 
that  the  impurities,  incident  to  the  generation  of  oxy- 
gen, are  eliminated.  This  is  practically  impossible 
in  a  portable  pressure-generator,  since  some  of  the 
deleterious  impurities,  such  as  chlorine,  must  pass 
through  nearl}-  100  feet  of  washing  fluid  before  they 
are  removed.  In  a  stationary  oxygen-generating  out- 
fit, however,  it  is  quite  easy  to  provide  the  necessary 
amomit  of  washing  fluid,  and  to  stcjre  the  oxygen  in 
tanks.  This  increases  the  cost  of  the  oxygen,  but. 
since  better  results  are  obtained,  the  ultimate  cost  of 
the  weld  is  no  doubt  less  than  with  a  portable  gen- 
erator. 

If  portability  is  essential,  it  is  recommended  that 
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both  the  oxygen  and  acetylene  be  obtained  from  stor- 
age cylinders.  A  portable  acetylene  generator  has  the 
disadvantage  of  requiring  the  removal  of  either  the 
water  or  the  calcium  carbide  before  the  generator  can 
be  taken  safely  from  one  place  to  another.  If  neither 
the  water  nor  the  calcium  carbide  is  removed,  and  the 
generator  tips  over,  the  mixture  of  all  the  water  and 
carbide  will  generate  large  cpiantities  of  gas,  causing 
an  explosion  ;  or  in  case  of  a  small  leak  the  escaping 
gas  may  become  ignited,  thus  causing  severe  burns. 

Precautions  for  Safety.  A  number  of  accidents 
have  occurred  due  to  the  ])ractice  of  using  an  open- 
flame  light  when  cleaning  dut  an  acetylene  generator. 
It  is  customary  to  wait  until  the  pressure  gauge  indi- 
cates no  gas  in  the  generator  before  cleaning  opera- 
tions are  started.  Sometimes  a  small  pocket  of  the 
gas  remains,  however,  and  burns  the  workman  when 
ignition  takes  place  from  the  open  flame.  Calcium  car- 
bide will  occasionally  cake  on  the  sides  of  the  generat- 
or tank,  and  unless  the  water  is  removed  at  once  the 
caked  carbide  will  generate  gas  as  it  is  knocked  from 
the  tank,  and  will  ignite  and  burn  the  workman.  A 
portable  incandescent  electric  lamp  should  be  used 
instead  of  an  open  light,  and  the  lamp  bulb  should  be 
protected  against  breakage  by  a  fibre  or  wire  guard. 

The  tubes  or  hose  connecting  the  torch  with  the 
acetylene  and  oxygen  supply  are  constantly  subjected 
to  twists,  turns,  and  abrasive  action,  and  are  apt  to  be 
so  weakened  that  minor  leaks  occur,  or  the  fastenings 
may  become  loosened  and  permit  gas  to  escape.  The 
torch  itself  provides  a  flame  that  w^ill  ignite  the  es- 
caping gas,  or  the  sparks  from  the  welding  or  cutting 
operation  may  also  light  it:  Occasionally  gas  escapes 
from  loosened  fastenings  and  gathers  about  the  cloth- 
ing of  the  man  wielding  the  torch.  Sparks  from  the 
burning  metal  then  cause  the  gas  to  ignite,  severely 
burning  the  workman.  This  indicates  that  the  hose 
fastenings  and  the  hose  itself  should  be  frequently 
inspected  to  see  that  no  leaks  exist  or  are  likely  to 
occur  during  an  operation. 

It  is  essential  that  colored  glasses  be  worn  by  every- 
one connected  with  oxy-acetylene  welding  or  cutting- 
work.  Not  only  should  the  eyes  be  protected  from  the 
intense  light  of  the  oxy-acetylene  flame,  but  also  from 
the  very  fine,  slag-like  substance  that  occurs  during 
the  welding  operations,  and  which  is  decidedly  harm- 
ful to  such  sensitive  organs  as  the  eyes. 

Very  little,  if  any,  attention  has  been  given  to  the 
subject  of  the  effect  of  the  oxy-acetylene  welding  up- 
on the  health  of  the  workers.  The  amount  and  intens- 
ity of  the  heat  from  the  flame  is  sufficient  to  cause 
evapori/.ation  of  the  metals,  and  since  the  workman's 
head  must  be  within  a  foot  or  two  of  the  flame  he 
cannot  avf)id  breathing  the  products  of  combustion  un- 
less some  protection  is  provided.  It  would  seem  that  a 
helmet,  with  a  colored-glass  front,  would  aft'ord  the 
necessary  protection  in  this  way,  as  well  as  protect 
the  eyes  from  the  intense  light. 

The  economy  and  efficiency  of  this  niethiid  nf  mak- 
ing welds  and  cutting  metals  has  Ud  tn  it>  adi  iptidn 
in  many  of  our  manufacturing  planl.->,  and  this  in  turn 
has  created  an  oxygen-generating  industry.  The  cost 
of  transportation  is  such,  howc\  cr,  that  the  oxygen  is 
usually  sold  in  cylinders  in  which  it  is  stored  under 
pressures  up  to  l.SOO  lbs.  to  a  square  inch.  Should  one 
of  the  cylinders  be  defective  a  destructive  explosion 
is  apt  to  result.  To  guard  against  accidents  to  the 
workmen  from  this  cause,  the  cylinders  should  never 
be  stored  in  the  working  room,  but  should  be  kept 


in  a  special  storage  room  having  substantial  walls. 
Care  should  also  be  taken  to  avoid  leaving  full  tanks 
in  places  where  the  direct  rays  of  the  sun  may  strike 
them,  or  in  close  proximity  to  heating  apparatus  or 
any  other  sources  of  heat. 


A  New  Bituminous  Pavement  with 
Pulverized  Clay 

DURING  the  last  three  years  a  bituminous  pave- 
ment has  been  laid  on  several  streets  in  lola, 
Kansas,  which  is  a  mixture  of  asphalt  ce- 
ment and  pulverized  clay  or  loam.  The  par- 
ties developing  the  method  have  been  proceeding  cau- 
tiously while  studying  details  of  construction  and 
working  out  machinery  for  treating  the  mineral  mat- 
ter entering  into  the  pavement. 

A.  W.  Dow,  of  Dow  &  Smith,  chemical  engineers, 
says  of  this  pavement : 

The  "National  Pavement"  is  composed  of  asphalt 
cement  mixed  with  pulverized  clay  or  loam  which  may 
contain  more  or  less  sand  or  fine  stone.  Owing  to  the 
strong  affinity  for  bituminous  materials  like  asphalt 
cement  possessed  by  the  colloidal  silica  and  silicates 
contained  in  clay  and  clayey  soils,  and  also  to  the  fine 
state  of  division  of  the  pulverized  clay,  a  very  soft 
asphalt  cement  may  be  used  in  the  mixture  without 
danger  of  producing  a  pavement  too  soft  for  traffic. 
In  this  respect  it  has  a  distinct  advantage  over  other 
types  of  bituminous  pavements,  for  it  is  a  well-known 
fact  that  the  softer  the  asphalt  cement  used  the  longer 
the  life  of  the  pavement,  provided  it  is  not  so  soft  as 
to  roll  under  traffic.  As  to  the  wearing  qualities  of  this 
paving  material,  no  one  can  say  from  a  practical  ex- 
perience, but,  judging  from  its  characteristics,  it  is 
hard  to  appreciate  how  it  can  be  worn  away.  The 
wearing  cannot  take  place  in  a  manner  similar  to  the 
other  types  of  bituminous  pavements  constructed  with 
sand  and  coarse  mineral  aggregate.  In  these  materials 
the  coarse  mineral  matter  slowly  pulverizes  under 
traffic  and  grinds  away,  but  in  the  case  of  the  National 
Pavement  the  clay  is  already  pulverized  to  as  fine  a 
condition  as  possible,  and  there  cannot  be  any  further 
grinding  of  the  particles.  One  great  advantage  which 
this  paving  material  possesses  over  that  of  other  bi- 
tuminous pavements  is  that  it  is  made  of  finely  pul- 
verized clay  with  little  or  no  gritty  particles  contained 
in  it.  It  will  not  have  the  same  wearing  ef¥ect  on  rub- 
ber tired  vehicles,  which  are  now  so  much  in  use  6n 
our  public  highways. 

In  constructing  this  pavement,  a  specially  designed 
machine  thoroughly  pulverizes  the  soil  which  is  fed 
into  it  (which  may  be  that  excavated  from  the  road  in 
grading),  at  the  same  time  evaporating  the  moisture 
contained  therein  and  heating  all  material  to  the  de- 
gree necessary  for  uniform  and  easy  mixing.  The  ma- 
chine now  in  use  is  the  third  built  by  the  company, 
each  of  the  two  last  being  an  improvement  over  its 
predecessor.  There  are  two  drums,  the  inner  of  wdiich 
lias  blades  on  the  outer  circumference.  The  outer 
drum  acts  as  a  heater.  The  inner  revolves  at  a  rate  of 
about  600  r.p.ni.,  ami  \hv  blades,  wdiich  are  arranged 
normal  to  a  helix  so  that  the  material  is  \vorked  to- 
ward one  end,  throws  the  material  against  the  outer 
drum.  It  is  raised  by  flights  on  the  inner  surface  of  the 
outer  drum  (which  revolves  slowly),  and  as  it  falls 
back  it  is  again  caught  by  the  blades,  this  process  be- 
ing repeated  until  all  the  earth  is  pulverized  com- 
pletely and  comes  out  as  flour.   A  screen  prevents  un- 
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|)ulvcrize<l  ijarticlcs  from  coming  out.  Any  sand  pnr- 
ticlcs  come  out  clean  and  bright. 

Tlie  bituminous  binder  is  then  mixed  with  the  pul- 
verized, dried,  and  heated  material  in  a  regular  asphalt 
mixer.  The  i)roduct  as  it  comes  out  resembles  pul- 
verized rock  asphalt  more  than  it  does  sheet  asphalt, 
though  it  can  be  handled  in  the  same  way  as  the  lat- 
ter. It  is  hauled  to  the  road,  sj^rcad,  and  rolled  when 
sufficiently  cool.  The  material  which  has  been  used 
as  mineral  aggregate  is  a  clayey  sub-soil  excavated 
from  the  street  to  be  paved.  This  material,  which  is 
commonly  known  as  gumbo  soil  in  the  Middle  West, 
is  considered  the  most  refractory  soil  or  clay  to  work 
up  into  paving — yet  it  was  readily  pulverized  and 
mixed  with  the  asphaltic  cement.  Some  of  this  pave- 
ment was  laid  over  three  years  ago,  and  is  still  in  good 
condition,  d mcerniiig  it  Mr.  Dow  says:  "It  is  smooth, 
and  there  is  little  tractive  resistance.    At  the  same 


time  it  is  noiseless  under  the  hoofs  of  horses  and 
sounds  soft,  although  it  does  not  mark  nearly  as  badly 
as  does  a  sheet  asphalt  pavement  under  the  same  tem- 
perature conditions.  It  has  been  subjected  to  con- 
siderable heavy  traffic  since  being  laid,  the  traffic 
consisting  of  heavy  wagons  loaded  with  dirt  and  with 
narrow  iron  tires."  Most  of  the  pavement  has  been 
laid  on  a  rolled  and  drained  earth  base,  although  some 
has  been  laid  on  top  of  an  old  brick  pavement.  While 
figures  of  the  cost  were  not  given,  it  would  seem  that 
this  must  have  been  less  than  for  a  sheet  asphalt  pave- 
ment, since  the  aggregate  is  obtained  at  no  expense 
other  than  that  of  pulverizing  it.  The  amount  of  as- 
phalt binder  used  to  a  cubic  yard  of  pavement  is  al- 
most exactly  the  same  as  for  standard  sheet  asphalt; 
but,  owing  to  the  use  of  very  fine  mineral  aggregate 
only,  the  combination  is  said  to  be  more  than  merely 
mcchanical,  being  more  like  a  dense  colloidal  solution. 


Wood-Stave  Pipe  for  )i 

By  Robert 

THAT  many  kinds  of  wood  will  last  indefinitely 
when  either  air-dry  or  completely  saturated 
is  well  known.  In  the  case  of  wood-stave  pipe 
the  former  condition  is  imixissible,  and  an  in- 
termediate condition  of  partial  saturation  and  partial 
dryness  is  usual.  The  extremely  short  life,  even  of  the 
best  selected  wood,  under  conditions  of  partial  sat- 
uration, especially  when  exposed  in  a  warm,  humid 
atmosphere,  does  not  seem  to  have  been  fully  realized 
in  the  earlier  history  of  wood-stave  pipe  construction. 
As  a  result  of  experience  gained,  in  some  cases  through 
costly  failures,  the  conditions  under  which  durability 
of  wood-stave  pipe  may  be  best  attained  are  now  well 
known.  The  staves  must  be  completely  and  continu- 
ously saturated;  they  should  be  i)crfect]_\'  sound  and 
of  the  very  best  material ;  and  the  lil)res  of  the  wood 
must  not  be  injured  or  broken  in  erecting  the  pipe  by 
over-cinching  or  drawing  the  bands  too  tight. 

Experience  has  shown  that  in  the  majority  of  cases, 
except  where  pipe  is  buried  in  soils  containing  acids 
or  strongly  alkaline  ground-waters,  the  durability  of 
the  bands  is  greater  than  that  of  the  staves.  For  dur- 
ability the  bands  should  be  as  large  as  is  compatible 
with  securing  watertightness  of  the  pipe  and  at  the 
same  time  avoiding  crushiuL;  of  the  fibre  underneath 
the  bands.  The  same  conditions  as  to  quality  of  ma- 
terial and  coating  of  the  bands  apply  as  in  the  case  of 
steel  pipe  if  durability  is  desired. 

Steel  vs.  Wood  Pipe 

Where  large  steel  pipes  are  used  under  low  pres- 
sure a  certain  minimum  thickness  of  metal  must  be 
used  to  provide  stififness,  and  as  a  safeguard  against 
rapid  development  of  leakage  at  rust  spots.  For  very 
large,  thin  pipes  stiffening  rings  also  are  added  to  pre- 
vent excessive  deformation  of  the  pipe  by  its  own 
weight.  In  the  case  of  continudiis  wddd  pipe  the 
economical  thickness  of  staves  rnimrcd  I'lr  structural 
reasons  and  to  secure  water-tightness  is  sufficient  to 
provide  adecjuate  stiffness  in  most  cases. 

In  wood-stave  pipe,  as  in  steel,  the  pressure  is  re- 
sisted entirely  by  metal.  In  the  case  of  wood-stave 
pipes  with  bands  having  rolled  threads  or  upset  ends 
the  full  strength  of  the  metal  can  be  developed  to  re- 

*Gonsulting  hydraulic  engineer,  Albany,  N.  Y.,  writing  in  Engineer- 
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V^ater-Power  Penstocks 

E.  Horton* 

sist  tension.  In  the  case  of  riveted  steel  pipe,  especi- 
ally for  low  heads,  a  large  amount  of  metal  is  required 
in  excess  of  that  needed  to  resist  tension  due  to  water 
pressure.  From  considerations  of  economy  in  erection 
the  riveted  joints  used  for  low  pressures  have  gener- 
ally relatively  low  efficiencies,  so  that  only  a  fraction, 
varying  commonly  from  40  to  65  per  cent,  of  the 
strength  of  the  metal  in  the  pipe  walls,  is  available  to 
resist  pressure. 

These  conditions  indicate  an  important  field  of 
usefulness  for  wood-stave  pipe  for  water-power  pen- 
stocks or  portions  of  penstocks  which  are  of  large  di- 
ameter and  under  relatively  low  heads.  As  the  head 
increases,  the  joint  efficiency  which  can  be  commer- 
cially realized  in  steel  pipes  is  increased,  and  the  per- 
centage of  metal  added  for  other  than  tension  pur- 
poses is  decreased,  so  that  for  heavy  pressures  the 
amounts  of  metal  required  in  wood-stave  and  steel 
penstocks  would  aproach  equality. 

The  conditions  determining  which  of  these  two 
types  of  penstock  will  be  most  efficient  and  economi- 
cal in  a  given  case  are:  Relative  first  cost  or  improve- 
ment; relative  durability;  relative  cost  of  repairs  and 
maintenance  ;  and  relative  carrying  capacity  or,  more 
properly,  relative  power  output  with  conduits  of  a 
given  size. 

Relative  Costs 

The  relative  cost  must,  of  course,  be  determined 
for  each  specific  case.  Large  steel  penstocks  in  the 
Eastern  States  commonly  cost  from  3.5  to  5  cents  a 
])ound,  erected,  exclusive  of  cradles  or  other  supports. 
No  simple  general  rules  for  estimating  the  cost  of  con- 
tinuous wood-stave  pipe  can  be  given.  The  materials 
are  mostly  obtained  from  the  Pacific  Coast,  and  form- 
ed staves  at  the  mills  cost  from  about  $30  to  $33  a 
thousand  feet,  board  measure,  for  Douglas  fir.  to  $45 
for  redwood. 

Freight  is  a  large  element  in  determining  lx)th  the 
cost  of  wood-stave  pipe  and  the  relative  economy  of 
wood  and  steel.  In  general,  the  advantage  of  stave 
pipe  over  steel  increases  proceeding  westward  from 
the  Eastern  States,  owing  to  reduced  freight  rates  on 
wood  and  increased  freight  on  steel.  Formed  staves 
take  the  standard  lumber  classification  freights: 
freights  will  probably  be  reduced  somewhat  on  ma- 
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tcrials  lor  wnod-staxc  pii)c'  liy  sliipnu'iit  to  l^astern 
points  via  the  I'anama  Canal. 

Steel  conduits  are  commonly  supported  on  concrete 
cradles,  though  sometimes  buried  or  partly  buried  in 
earth.  The  cost  of  wood-stave  conduits  is  materially 
alTectcd  by  the  method  of  support.  Support  on  timber 
trestles  is" usually  the  cheapest.  For  larj^e  pipe  abo\e 
•ground  concrete  cradles  are  preferable,  and  the  cost 
and  spacing"  is  about  the  same  for  wdod-stavc  and 
steel  pipes. 

Should  Wood  Pip^  Be  Buried? 

Formerly,  ctjntinuous  wood-staA'e  pipes  were  com- 
monly buried  in  the  earth — first,  from  considerations 
of  economy  as  compared  with  the  cost  of  concrete  or 
other  permanent  cradles;  second,  on  the  supposition 
that  burying-  the  pipe  was  conducive  to  its  durability, 
■experience  has  shown  that  the  staves  of  continuous 
wood-stave  pipe  are  least  durable  when  partially 
buried  or  when  buried  in  i^orous  soils,  such  as  sands 
or  gravels.  Wood  pipe  perhajis  the  most  durable 
when  buried  below  the  line  of  saturation  of  the  soil 
or  in  compact  clay  soils,  where  the  pipe  surface  will 
he  kept  constantly  moist  by  the  prevention  of  evapora- 
tion of  seepage  through  the  staves. 

Conditions  where  the  pipe  can  l)e  buried  below 
ground-water  level  are  very  rare,  and  in  such  cases  the 
cost  of  unwatering  the  trench  during  pipe  construc- 
tion is  likely  to  inhibit  the  use  of  this  method.  Again, 
pipe  cannot  be  buried  where  there  is  rock  at  the  sur- 
face, and  if  buried  in  the  soil  under  conditions  other- 
wise favorable  for  durability  the  bands  will  be  des- 
troyed rapidly  if  the  ground-water  is  either  strongly 
alkaline  or  contains  humic  acid  from  the  decay  of  sur- 
face vegetation,  as  is  commonly  the  case  in  woods. 
The  pipe  is  not  accessible  to  repair  when  buried,  and 
while  apparently  it  is  necessary  to  bury  wooden  pipe 
in  some  instances  as  a  protection  against  landslides 
in  mountainous  regions,  yet  in  the  majority  of  cases 
wood-stave  pipe  should  not  be  placed  underground  un- 
less the  conditions  are  all  favorable,  and  even  then 
only  when  a  calculation,  based  on  economical  con- 
sideratifins,  gi\  es  a  result  in  favor  of  placing  the  pipe 
underground. 

As  an  illustration  the  calculation  in  Table  1  is 
given,  in  which  it  is  assumed  that  the  life  of  the  buried 
conduit  without  repairs  would  be  15  years,  whereas 
its  life  above  ground,  properly  maintained  and  re- 
paired, wfiuld  be  forty  years. 

Table  I.— Illustration  of  Relative  Cost  of  Buried  and 
Unburied  Pipe 
Condition  On  Grades  Buried 

Cost  of  pipe  per  foot  $i:5.60  $15.50 

Cost  cradles  or  trtiuii    $t).4()  $1.50 


Total  investment   $20.00  $17.00 

Life,  years   -10  15 

Repairs,  per  cent,  per  year   1  0 

Annual  Charges 

Interest,  at  fi  per  cent   $1.20  $1.02 

Depreciation : 

.\t  2/2  per  cent   $0.50   

.\t  6  2-;j  per  cent   $1.02 

Rci.airs   $0.20  $0.00 


Total  annual  charges  per  foot   $1  •'■•0  $2.04 

The  comparison  given  is  for  pipe  9  ft.  in  diameter 
under  an  average  head  of  60  ft.  It  is  assunu-d  that  the 
pipe  above  grotmd  is  supported  by  concrete  cradles. 
This  increases  the  first  cost  per  foot  materially  over 
that  for  the  biu-ied  i)ipe,  but  even  then,  owing  to  the 


laijid  depreciation  of  buried  pipe,  the  calculations 
show  the  total  annual  charges  per  foot  of  pipe  to  be 
considerably  less  for  the  pipe  sup]X)rted  aI)ove  ground 
on  cradles. 

It  is  generally  conceded  that  the  carrying  capacity 
of  new  wood-stave  pipe  with  a  given  friction  loss  is 
somewhat  greater  than  that  for  new  riveted  steel  pipe. 
There  is  some  diversity  of  opinion  as  to  the  amount 
of  difference.  The  writer  believes  that  the  later  for- 
mulae for  the  capacity  of  these  two  classes  of  pipe  are 
substantially  correct,  and  that  there  is  a  material  dif- 
ference in  favor  of  wood-stave  pipe  when  new  as 
compared  with  steel  when  new.  Of  the  two,  steel  pipe 
is  also  subject  to  much  the  greater  increase  in  friction 
head  or  decrease  in  carrj'ing  capacity  with  increased 
age.  Probably  the  Hazen  and  ^Villiams  formula  re- 
presents the  best  determination  of  the  carrying  ca- 
pacity or  friction  head  for  steel  pipes.  The  Moritz 
formula  is  probably  the  best  available  for  application 
to  large  wood-stave  conduits.  In  a  somewhat  later 
review  of  the  experiments  Andrew  Swickard  gives 
the  formula 

n  =  (D/30,000)  +  0.0105 
where  n  =  coefHcient  of  roughness  to  be  applied  in 
the  Kutter-Chezy  formula,  and  D  is  the  inside  diame- 
ter of  the  pipe,  in  inches.  This  formula  is  convenient 
for  those  who  prefer  to  work  from  the  Kutter  formula 
or  diagrams  based  thereon. 

For  pipes  9  ft.  in  diameter,  with  velocities  of  6  ft. 
per  second,  the  friction  head  is  as  follows: 

Riveted  steel  pipe,  Hazen  and  Williams  formula, 
with  C  =  110,  friction  head  1.06  ft.  per  thousand. 

Riveted  steel  pipe  10  years  old,  Flazen  and  Wil- 
liams formula,  with  C  =  100,  friction  head  1.26  ft.  per 
thousand. 

Wood-stave  pipe,  Hazen  and  Williams  formula, 
with  C  =  120,  friction  head  0.9  ft.  per  thousand.  \\'ith 
the  Moritz  formula  the  friction  head  equals  0.60  ft.  per 
thousand. 

The  friction  loss  b}'  the  Moritz  formula  is  consider- 
ably^ less  than  by  the  Hazen  and  Williams  formula. 
The  two  results  may  be  reconciled  in  some  degree  by 
considering  that  Moritz's  formula  applies  to  new  pipe 
properly  constructed  and  in  the  best  condition,  where- 
as friction  head  given  by  the  Hazen  and  Williams  for- 
mula would,  in  the  writer's  opinion,  only  apply  to 
average  pipes  in  service  as  heretofore  constructed, 
many  of  them  being  improperly  constructed  and  in 
some  cases  subject  to  deposits  of  sand  and  sediment 
in  the  pipe  inverts.  Even  when  free  from  sediment 
and  properl}'  constructed,  the  carrying  capacit}'  of 
wood-stave  pipe  may  be  reduced  somewhat  by  growth 
of  slime  and  spongilla  on  the  interior  surface,  which 
slightly  decreases  the  ef¥ective  diameter  and  increases 
friction  by  throwing  of¥  small  eddies,  although  not 
decreasing'  the  apparent  smoothness  of  the  surface. 

In  comparing  the  merits  of  steel  and  wood  pipe  con- 
duits for  specific  cases,  the  relatixe  carrying  capaci- 
ties should  be  taken  into  consideration,  as  illustrated 
bv  the  example  wdiich  follows.  The  relative  cost  or 
value  of  conduits  of  different  materials  having;  differ- 
ent degrees  of  roughness  is  sometimes  arrived  at  by 
estimating  the  difference  in  cost  of  conduits  whicli 
are  of  ditterent  sizes  but  which  will  carry  equal  quan- 
tities of  water  with  the  same  total  loss  of  head.  In 
the  writer's  opinion  this  method  is  not  generally  ap- 
plicable in  the  case  of  conduits  for  power  purposes. 
In  such  cases  there  is  usually  a  maximum  permissible 
velocity  determined  by  conditions  of  speed  regulation 
or  governing.    Economy  dictates  that  whatc\cr  ma- 
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tciial  is  used  the  fixed  maxinnim  velocity  should  he 
equalled  hut  nf)t  exceeded.  Accofdinj^ly  the  conduit 
should  be  of  the  same  diameter,  in  the  majority  of 
cases,  regardless  of  the  material  or  friction  loss  per 
foot  of  length.  If  the  velocity  is  the  same  in  both  and 
the  friction  loss  in  wood-stave  is  less  than  in  steel  pipe 
at  the  given  velocity,  the  average  net  head  available 
at  the  power  plant  will  be  greater  if  the  wood-stave 
])ipe  is  used,  and  the  market  value  of  the  average  in- 
crease in  power  so  obtained  is  one  of  the  items  to  be 
considered  in  determining  the  relative  economic  values 
of  the  two  types  of  conduits. 

Power  Gained  by  Reduced  Friction 

The  gain  in  i)f)wer  sliould  ])c  estimated  frcjtn  the 
incrf.-isc  iu  head  available  with  tlie  plant  operating  at 
its  ;i\  cragc  load,  not  at  its  maximum  load.  The  pow- 
er gained  by  reduced  friction  in  the  conduit  is  obtain- 
ed at  very  little  expense.  The  power  and  speed  of  the 
turbine  are  increased  by  increased  head.  Generator 
costs  are  smaller  per  unit  at  the  higher  speeds,  and 
there  would  be  no  material  difference  in  attendance  nv 
overhead  charges  in  the  two  cases. 

Instead  of  calculating  the  gain  in  marketable  pow- 
er due  to  increased  head  as  clear  profit,  it  is  perhaps 
safer  to  estimate  the  value  of  the  increased  power  pro 
rata  the  same  as  the  value  of  the  average  power  out- 
I)ut  of  the  plant. 

Relative  Economy  of  Wood  and  Steel 

Table  2  shows  a  comparative  estimate  of  the  cost 
of  wood-stave  and  steel  penstocks  each  9  ft.  in  internal 
diameter  and  2,000  ft.  long.  The  figures  are  based  on 
recent  bids  for  a  conduit  in  central  New  York.  In 
this  case  the  computation  shows  some  apparent  econ- 
omy in  favor  of  wood-stave  pipe  regardless  of  increase 
iu  power.  It  will  be  noted  that  taking  into  account 
the  increase  in  power,  the  result  of  such  a  calculation 
may  indicate  that  it  is  an  economical  advantage  to  use 
wood-stave  pipe  even  where  the  first  cost  is  equal  to 
or  a  little  greater  than  that  for  steel  pipe. 

Table  2. — Illustration  of   Method   of   Determining  Relative 
Economy  of  Wood  and  Steel  Conduits 

Wood  Stave 
Steel  Pipe  Pipe 


First  cost  of  pipe  $17,40  ,$13.60 

Concrete  cradles    6.00  .5.00 


Total  investment    $23.40  $18.60 

Life  assumed   40  yr.  30  yr. 

Depreciation  rate   Zy^Vo  3  1-3% 

Repairs   0.5%  1% 

Annual  Charges  per  foot  of  Pipe 

Interest  and  taxes  at  7  per  cent   $1,638  $1,302 

Depreciation   0.585  0.G20 

Repairs   0.117  0.186 


Total                                                     $2,340  $2. 108 

Total  for  2,000  ft.  conduit   $4,680  $4,256 

Value  of  power  gained,  25  li.p.  at  $10 

per  h. p. -year                                                  00  2.50 

Annual  l)alancc                                             4,680  4,006 


Net  saving  with  wood  pipe  ,.  .  .  $594 

Capitalized  saving  at  8  per  cent   $7,425 


In  the  case  on  which  the  figures  given  are  based, 
wood-stave  pipe  was  not  used,  in  spite  of  the  econ- 
omic showing  in  its  favor,  becau--t>  nf  tlie  general  feel- 
ing of  uncertainty  then  prevalent  regarding  the  dura- 
l)ility  and  conditions  tending  to  produce  long  life  for 


wood-stave  pipe.  It  is  highly  desirable  that  the  con- 
ditions governing  the  durability  of  wood-stave  pipe 
should  be  more  generally  imderstood  and  accepted: 

First,  to  prevent  repetition  of  serious  mistakes  of 
the  past,  where  wood-stave  pipe  has  been  used  under 
conditions  to  which  it  was  not  well  adapted. 

Second,  to  prevent  its  rejection  in  cases  where  it 
clearly  shows  a  decided  economical  advantage  over 
steel. 

Wood-stave  pipes  have  been  used  for  casings  of 
artesian  wells  in  oases  in  northern  Egypt  for  more 
than  2,000  years.  These  pipes  are  placed  within 
square  timber  curbing,  and  the  space  between  the 
square  curbing  and  the  pipe  is  packed  with  clay.  Un- 
der these  conditions  the  staves  are  always  saturated. 
It  could  hardly  be  expected  that  the  wood  from  which 
these  ICgyptian  pipes  are  constructed  (acacia  nilatica) 
would  last  more  than  a  decade  if  exposed  to  the  air 
and  partially  saturated. 

Complete  and  perpetual  saturation  of  the  stave> 
lieing  the  prime  requisite,  to  secure  durability  care 
should  be  taken  that  the  thickness  of  the  staves  is  not 
too  great  in  proportion  to  the  pressure.  If  durability 
is  desired,  wood-stave  pipe  should  not  be  used  unless 
it  will  be  continually  filled  with  water  under  a  static 
pressure  head  of  from  at  least  20  to  30  ft.  The  staves 
are  made  from  stock  sizes  of  timber,  and  their  exact 
size  and  thickness  for  a  particular  case  are  governed 
by  the  smallest  commercial  size  of  board  from  which 
the  stave  can  be  cut.  This  is  best  determined  by  an 
accurate  full-size  drawing  of  the  stave  section.  Thick- 
ening the  staves  increases  the  stability  of  the  pipe 
against  deformation,  and  generally  is  conducive  to 
water-tightness  at  the  joints  or  seams.  The  staves 
should  not  be  so  thick  as  to  prevent  a  reasonable 
amount  of  percolation  through  the  pores  of  the  wood 
under  pressure.  To  meet  these  conditions  the  follow- 
ing formula  was  devised  by  the  writer  for  use  in  pre- 
liminarv  determination  of  stave  thickness : 

T  =  1  -f  h/100  +  d/100 
where  T  —  thickness  of  staves  in  inches;  h,  head  in 
feet ;  d,  diameter  of  pipe  in  inches.  It  is  believed  that 
staves  determined  by  this  formula  will  have  the  maxi- 
mum of  durability  consistent  with  reasonable  stiffness 
of  the  pipe. 


Light  Highway  Bridges 

IN  addition  to  the  larger  and  heavier  bridges  neces- 
sitated' by  the  traffic  increase  and  gradual  expan- 
sion of  the  larger  towns  and  cities,  there  is  a 
growing  demand  for  steel  spans  in  the  smaller 
towns  and  municipalities.  These  are  generally  for  the 
lighter  kinds  of  service  and  are  often  built  under  sub- 
sidy from  Provincial  Governments  or  even  by  these 
Governments  direct.  The  Provinces  of  the  Dominion 
have  their  own  specifications  in  every  case  for  this 
class  of  structure,  and  these  specifications  differ  con- 
siderably in  different  places.  In  the  Province  of  Que- 
bec a  number  of  bridges  for  country  and  small  town 
traffic  have  been  built,  and  in  recent  years  the  ma- 
jority have  been  designed  to  meet  the  Provincial  spe- 
cifications drawn  up  by  Mr.  L.  A.  \'allee.  A  number 
of  typical  light  highway  spans  are  illustrated  here- 
with. 

The  two  spans  at  Richmond,  Que.,  were  built  in 
1903  and  still  enjoy  the  distinction  of  being  the  long- 
est riveted  highway  spans  in  existence.  They  are  370 
ft.  10  ins.  long,  20  ft.  wide,  and  40  ft.  deep.  The  floor- 
ing is  of  wood,  as  are  also  the  stringer  joists.  The 
floor  is  designed  to  carry   an  8-ton   wagon   or  100 
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pounds  per  square  fout.  The  trusses  are  designed  for 
a  load  of  60  pounds  per  square  foot.  Each  span 
weighs  189  tons. 

The  Barsalou  Bridge  at  St.  Hyacinthe,  Que.,  in- 
chides  the  two  spans  shown  in  the  cut,  which  were 
l)uilt  in  l^n4.  They  are  81  ft.  and  91  ft.  in  length  re- 
si)ectively,  and  weigli  about  2')  tons  and  34  tons.  Each 
is  designed  to  carry  a  20-ft.  road  with  a  loading  of  100 
pounds  per  square  foot,  and  two  sidewalks.  The  floor 
system  is  able  to  carry  l.^-ton  wagons. 

The  Morrison  liridge,  also  at  St.  Hyacinthe,  con- 
sists of  two  through  truss  spans  210  ft.  long,  built 
with  an  18-ft.  roadway  for  loading  similar  to  that  of 
the  Barsalou  I'ridge.  The  weight  of  steel  in  each 
span  is  113  tons. 

The  bridge  over  the  Magog  River  at  Magog,  Que., 
is  of  the  pony  truss  design  with  an  18-ft.  roadway  to 
carrv  a  20-ton  wagon.  It  has  one  sidewalk  and  the 
flooring  and  stringers  are  of  timber. 

The  Drumheller  Bridge  at  Drumheller,  Alta.,  was 
built  for  the  Alberta  Government  in  1914.  It  con- 
sists of  three  spans  of  about  150  ft.  The  bridge  was 
fabricated  in  the  Winnipeg  shop  of  the  Dominion 
Bridge  Company,  and  is  representative  of  a  numDer 
of  bridges  made  there  for  the  West. 


Cost  of  Trench  Work  Through  Brick 
Pavement  for  Wire  Conduit 

THE  trench  in  point  was  as  near  as  possible  to 
the  curb,  and  crossed  under  two  sets  of  street- 
car tracks  and  tw'o  street- intersections,  says  a 
writer  in  Engineering  and  Contracting.  The 
costs  given  are  for  tearing  up  brick  pavement  down 
to  grout  base,  trenching  sand  cushion  and  replacing 
same,  relaying  brick  pavement  and  slushing  with  ce- 
ment filler  for  laying  a  wire  conduit  for  ornamental 
street  lights.  They  also  include  the  cost  of  si.xteen  1 
ft.  4  in.  square  holes  about  16  ins.  deep,  cut  through 
cement  and  stone  sidewalks,  filling  these  holes  with 
concrete,  and  setting  four  base  bolts  in  each  hole.  The 
cost  for  the  post  holes,  etc.,  was  as  follows: 

Item  Total         Per  hole 

Labor  cutting,  25  hrs.  at  50  cts  $12.50  $0.78 

Labor  concreting   5.00  O.lil 


12  wood  templets  for  base  bolts 
2  cu.  yds.  concrete  at  $3.60  . .  . 
Miscellaneous   


Total  materials,  etc  $11.32 
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Grand  Total  $28.82  $1.80 

The  cost  of  the  trench  1><  ft.  wide  and  1,130  ft. 
long  was  as  follows : 

Item                                     Total  Lin.  ft. 

Tearing  up  and  cleaning  hrick  $21.:i7  $0,019 

Relaying  brick                                                 27.95  0.025 

Teaming                                                        4.00  0.004 


Total  labor   $5H.:!2 

2  cu.  yds.  cushion  sand   I!. 00 

4  bbls.  cement   00 

:iOO  new  brick   4  .(io 

Miscellaneous   5.0() 


$0.04S 


Carrying   Concrete  Road   Over  Trenches 
with  Soft  Backfill 

IN  constructing  concrete  pavement  at  Elizabeth, 
N.J.,  soft  filling  of  old  gas,  sewer,  and  water 
trenches  in  several  places  proved  impossible  to 
compact  by  roller  to  the  solidity  of  the  approach 
sub-grade.  To  excavate  and  refill  would  have  been 
costly,  and  recourse  was  had  by  the  engineer  to  a 
method  of  bridging.  He  excavated  the  whole  inter- 
section 3  ins.  in  excess  of  the  contract  requirements, 
rammed  broken  stone  in  the  trenches  and  when  suffi- 
ciently dry  applied  9  ins.  of  concrete  over  the  whole 
surface  thus  prepared.  The  specifications  were  not 
exactly'  followed  by  so  doing,  but  the  sub-grade  was 
prepared  in  such  a  manner  that  the  extra  concrete 
would  bridge  the  trenches  in  a  satisfactory  ■  manner. 
To  make  repairs  to  the  road  when  cut  through  for 
future  trenches  a  somewhat  similar  construction  is 
planned,  as  follows :  The  concrete  will  be  cut  6  ins. 
wider  on  each  side  than  the  excavated  trench,  and  will 
be  excavated  3  ins.  below  the  sub-grade  on  the  should- 
er ;  the  refill  must  be  made  as  compact  as  possible. 
The  old  concrete  must  then  be  cut  as  a  skew  back  on 
each  side  so  that  the  opening  is  4  ins.  wider  at  the  top 
than  at  the  bottom.  Number  ten  expanded  metal  or 
its  equivalent  of  3^-in.  steel  bars  are  to  be  placed  2 
ins.  above  the  newly  prepared  sub-grade ;  the  space  is 
then  to  be  filled  with  concrete  while  the  sides  of  the 
old  pavement  are  fresh  cut  and  clean.  After  setting 
a  sufficient  time,  while  guarded  against  traffic,  it  is  to 
be  recoated  with  bitumen. 

Expansion  joints  will  be  repaired  with  a  suitable 
brand  of  hot  paving  pitch,  poured  into  the  joint  after 
it  has  been  cleaned  of  loose  foreign  material,  and  the 
edges  cleaned  by  chisel  or  other  suitable  tool,  after 
which  it  will  be  filled  with  3/>-in.  gravel  and  then  al- 
lowed to  set. — Engineering  and  Contracting. 


Total  materials  $1m.00  $0.01(i 

Grand  total    $71. 32  $0,064 


Canadian  Northern  Railway  Bridges  in  B.C. 

AT  Kamloops,  B.  C,  the  Canadian  Northern 
Railway  recently  completed  their  girder 
type  lift  bridge  across  the  North  Thompson 
River.  This  fine  bridge,  which  is  1,209  feet 
long,  with  approaches  making  1,123  feet  additional,  is 
unique  in  Canada,  it  being  the  first  bridge  in  the  Do- 
minion having  a  vertical  lift  span.  The  lift  span,  which 
is  93  feet  long,  can  be  raised  vertically  to  55  or  57  feet 
above  high-water  level.  It  was  designed  by  Messrs. 
Waddell  &  Harrington,  consulting  engineers,  Kansas 
City,  Mo. 

The  lift  span,  consisting  cjf  a  93-ft.  deck  plate  gird- 
er, weighing  about  236,000  pounds,  is  balanced  by 
counter  weights  attached  to  cables  which  pass  over 
sheaves  at  the  top  of  the  towers.  There  are  four  134- 
inch  cables  at  each  corner  of  the  span,  and  equalizers 
are  used  on  the  span  side  to  distribute  the  load  pro- 
perly to  each  rope.  The  span  is  guided  along  the  sides 
of  the  front  tower  columns  during  its  movement,  the 
guides  being  detailed  so  as  to  allow  proper  move- 
ment at  the  expansion  end  under  temperature  and  live 
load  changes.  The  counterweights,  likewise,  are  guid- 
ed along  the  sides  of  the  tow^ers. 

Centring  castings  are  used  at  the  ends  of  the  span 
to  bring  the  span  in  proper  alignment  when  it  is  seat- 
ed. These  castings  also  take  the  thrusts  from  moving- 
trains.  Special  rail  castings  are  used  at  the  ends  of 
the,  lift  span  to  give  continuit\  {<>  the  rails  at  these 
points  when  the  span  is  down,  and  at  the  same  time 
locks  are  ])rovided  for  each  cud  nf  liie  bridge.  The 
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.si)an  is  raised  and  lowered  by  means  of  cables  fast- 
ened at  the  top  and  bottom  of  the  towers. 

These  cables  pass  over  drums  at  each  corner  of  the 
span,  which  are  actuated  by  a  number  of  gears  and 
shafts  connecting  to  a  gasoline  engine  at  the  centre. 
All  the  machinery  is  below  the  deck  excei)t  the  oper- 
ating levers  and  indicator,  which  are  located  in  the 
operator's  house,  supported  at  the  level  of  the  deck 
from  the  side  of  one  girder.  A  limit  switch  is  used 
in  the  igniter  circuit  to  cut  <ilT  the  engine  after  the 
span  has  passed  a  certain  jxjint  in  botli  its  up  and  down 
movements.  Contacts  are  likewise  placed  on  the 
clutch  level  so  as  to  control  the  igniter  circuit  in  con- 
junction •  witli  the  limit  switch.    A  hand -brake  is  in- 


Arch  bridge  at  Cisco  Canyon,  Fraser  River. 

stalled  with  the  machiner_\-  for  manual  control  of  the 
engine. 

The  greater  jjart  of  the  machinery  is  enclosed  be- 
tween the  girders  just  below  the  deck  at  the  centre  of 
the  span,  and  is  accessible  from  the  operator's  house 
by  means  of  a  stair  and  door  through  one  of  the  gird- 
ers. Hand  operation  is  also  provided  for.  The  macli- 
inery  is  designed  to  lift  the  span  53  feet  in  100  sec- 
onds, providing  a  clearance  of  55  feet  above  high- 
water.  Though  the  Kamloops  Bridge  is  the  first  of 
its  type  yet  built  in  Canada,  the  St.  John  and  Quebec 
Railway  will  erect  a  similar  one  across  the  Oromocto 
River  near  Fredericton  South,  N.  B. 

There  are  only  two  other  bridges  of  this  type  yet  in 
operation — one  is  over  fond  Oreille,  at  Sand  Point, 
Idaho,  and  the  other  is  over  the  Big  Choctaw  Bayou, 


in  Louisiana.  'J'his  bridge  on  the  Louisiana  and  Texas 
Railroad  carries  single-track  traffic.  It  has  a  50-foot 
lift  span  of  the  through-plate  girder  type,  which  is 
fully  balanced  by  concrete  counterweights  and  is  oper- 
ated by  hand  by  one  man.  This  span  can  be  raised  to 
the  full  height  (A  47  feet  above  high-water  in  ten 
minutes.  The  piers  are  of  concrete  on  pile  founda- 
tions, as  in  the  Kamloops  Bridge. 

It  is  claimed  for  the  vertical  lift  bridge  that  it  is  a 
,->im])le  span  in  which  all  stresses  are  determinate,  and 
similar  to  those  of  a  fixed  span.  It  is  economically 
adajjted  to  skew  crossings,  to  construction  on  a  grade, 
and  to  future  change  of  elevaticjn  of  grade  ;  it  is  as 
rigid  as  a  fixed  span  ;  it  may  be  paved  like  a  fixed 
si)an  ;  and  since  the  floor  is  always  horizontal,  spans 
of  any  length  may  be  built,  and  the  longer  the  span 
the  greater  the  comparative  economy  of  the  vertical 
lift  Ijridge.  The  wind  has  ncj  ef¥ect  upon  the  towers 
or  span,  for  they  expose  small  areas  to  it.  The  span 
is  fully  counterweighted,  so  that  the  operating  mach- 
inery has  only  to  overcome  friction  and  inertia;  and 
but  one  operator  is  required,  no  matter  how  large  the 
open  channel. 

High  Level  Bridge  at  Cisco,  B.  C. 

Herewith  is  shown  a  view  of  Bridge  No.  1,  cross- 
ing the  Fraser  River,  B.  C,  five  miles  down  stream 
from  Lytton,  at  mile  140  east  of  New  Westminster 
Bridge.  The  view  is  from  the  up-stream  side,  look- 
ing towards  the  C.  P.  R.  Cisco  Bridge,  shown  in  the 
distance. 

This  bridge,  starting  from  the  west  end,  is  c(jm- 
posed  of  one  77-ft.  deck-plate  girder,  one  40-ft.  tower, 
one  81-ft.  deck-plate  girder,  one  40-ft.  tower,  one  106- 
ft.  deck-plate  girder,  one  425-ft.  arch  span,  and  one 
40-ft.  deck-plate  girder  span  at  the  east  end  of  the 
bridge.  The  total  length  is  809  ft.  Erection  was  car- 
ried on  from  both  ends.  The  arch  span  was  erected 
by  a  cantilever  system  from  both  ends.  The  material 
and  derrick  for  the  east  half  of  the  span  were  taken 
across  to  the  east  side  of  the  river  by  means  of  a  cable. 
The  height  of  the  bridge  above  low-water  is  198  feet. 


Five  wells  in  the  southern  part  of  the  Province  of 
Alljerta  have  now  produced  oil  in  greater  or  less  quan- 
tities. The  results  show  that  the  oils  are  of  a  varied 
nature  and  that  they  compare  favorably  with  oils  from 
some  of  the  well-known  fields  of  the  United  States. 


A  new  type  of  lift  design  at  Kamloops,  B.C. 
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LifUt.  U.  1-.  Morkill,  Signal  EnginetT  of  the  Grand  Trunk 
Railway,  who  is  now  at  the  front,  has  been  promoted  to  the 
rank  of  Captain. 

Mr.  E.  J.  Holland  has  resigned  his  position  as  City  En- 
gineer of  Guelph,  Ont.,  and  the  City  Clerk  has  been  instruct- 
ed to  ad\ertise  for  a  new  City  Engineer. 

Among  the  Montreal  otflcers  mentioned  by  Sir  J  (din 
French  for  gallant  ser\ice  in  the  field  is  Lt.-Col.  F.  (J.  \V. 
Looniis.  of  the  hrm  of  IX  G.  I.oomis  and  Sons,  contractors, 
Montreal. 

Mr.  Louis  A.  Amos,  architect,  of  Montreal  and  Lachine, 
Que.  has  been  elected  Mayor  of  Lachine,  in  succession  to  the 
late  Mr.  J.  T.  ixatlnvell.  Mr.  Amos  was  elected  Alderman  in 
11)13,  and  was  Chairman  of  the  Pul:)lic  Works  Committee. 

Messrs.  Tetley  &  Doggart,  architects,  formerly  of  78 
Crescent  Street,  Montreal,  have  dissolved  partnership,  and 
Mr.  C.  R.  Tetley.  .A.  R.  I.  B.  .-\..  is  practising  his  profession 


alone,  with  offices  at  .S04  University  Street.  Mr.  Doggart 
has  gone  to  Milwaukee,  Wis. 

Mr.  George  S.  Hanes,  Mayor  of  North  Vancouver,  and 
former  City  Engineer  of  Windsor,  Ont.,  was  a  visitor  to  that 
city  recently.  He  congratulated  the  City  Council  on  the 
many  improvements  that  had  been  made  in  the  city,  and  said 
that  the  factory  district  of  Windsor  was  a  move  in  the  right 
direction. 

A  meeting  of  the  Royal  Institute  of  British  Architects 
held  in  London,  England,  on  June  31st  was  made  the  occa- 
sion of  the  presentation  of  the  Royal  Gold  Medal  for  Archi- 
tecture to  Mr.  Frank  Darling,  of  Toronto.  As  reported  in 
our  issue  of  March  17  last,  Mr.  Darling  is  the  first  architect 
of  any  of  the  overseas  dominions  of  the  Empire  to  receive 
this  medal,  which  is  the  highest  architectural  honour  to  which 
any  architect  in  the  world  can  aspire.  As  Mr.  Darling  was 
unalile  to  be  present  in  person.  Sir  George  Perley  received 
the  medal  at  the  hands  of  President  Newton  of  the  R.  I.  B.  A. 
Among  the  Canadians  present  at  the  meeting  were  Donald 
MacMaster,  W.  L.  Griffith,  Dr.  Armour,  and  A.  G.  Colmer; 
and  there  were  also  representatives  from  the  other  overseas 
dominions. 


Curtis  Brothers'  brickmaking  plant  at  Peterborough  was 
badly  damaged  by  fire  recently,  when  practically  all  of  the 
machinery  was  ruined  and  two  frame  buildings  were  com- 
pletely destroyed.    The  loss  is  not  coxered  by  insurance. 

Considerable  activity  is  noted  in  municipal  work  at  Hull, 
Que.  Plans  have  been  prepared  for  a  water-main  system  to 
cost  $116,000,  and  tenders  will  be  called  shortly.  Plans  have 
also  been  drawn  for  a  sewer  to  be  constructed  in  the  city. 

In  connection  with  their  underground  conduit  scheme, 
the  city  of  Montreal  are  installing  an  electric  fire  alarm 
system  on  St.  Catherine  and  Bleury  Streets  and  Park  Ave- 
nue. The  contractor  will  supply  and  install  all  the  cables, 
fire  alarm  boxes,  pedestals,  etc. 

.\  branch  of  the  Canadian  Society  of  Civil  Engineers  has 
been  organized  in  Regina.  At  the  initial  well-attended  gen- 
eral meeting  the  following  officers  and  executive  committee 
were  appointed:  Chairman.  O.  W.  Smith;  Secretary,  L.  \V. 
Wynne-Roberts;  Executive  Cominitteee,  A.  J.  McPherson,  F. 
McArthur,  and  I.  X.  dc  Stein. 

Montreal  building  supply  houses  report  a  slight  improve- 
ment in  business.  The  brick  trade  is  looking  up,  and  some 
orders  have  been  booked  for  Newfoundland  and  the  Mari- 
time Provinces.  .\  fair  amount  of  building  is  going  on  in  the 
province  of  Quebec,  and  a  satisfactfjry  ])r()portion  of  the  sup- 
plies are  ordered  through  Montreal  firms. 

Before  accepting  bids  for  paving  blocks  tlie  Montreal 
Controllers  made  minute  inquiries  from  the  representatives 
of  the  firms  tendering  as  tn  the  iirices  at  which  similar  goods 
had  been  offered  in  Toronto.  Ii  has  been  freely  stated  that, 
apart  from  differences  in  freight.  Toronto  has  been  able  to 
secure  such  materials  as  paving  blocks,  asphalt,  etc..  at  lower 
prices  than  Montreal. 

From  Calgary,  .\lta.,  comes  the  report  that  work  will  be 
recommenced  on  a  nine-storey  block  of  offices  and  stores 
there.    The  foundations,  steel  work  and  concrete  fioors  were 


done  two  years  ago,  and  preparations  are  being  made  to  en- 
close the  Iniilding  and  to  finish  five  floors.  y\s  the  total  cost 
of  the  building  is  placed  at  .i;325,000,  the  report  is  rather  en- 
couraging as  regards  the  condition  of  constructional  activi- 
ties in  the  West. 

The  sub-contract  for  steel  for  a  new  bridge  at  Stada- 
cona  Road,  Quebec,  Que.,  has  been  let  to  the  Eastern  Can- 
ada Steel  &  Iron  Works,  Limited.  The  bridge  will  consist 
of  two  spans,  80  ft.  and  70  ft.  long  respectively,  on  a  concrete 
substructure.  The  width  of  the  bridge  will  be  25  ft.  and  a  4- 
iii.  red  pine  floor  will  be  laid.  The  cost  of  the  structure  is 
estimated  at  .$116,000. 

At  Renfrew,  Ont.,  the  Jamieson  Brick  and  Tile  Compan>- 
have  decided  to  operate  another  bri.ck  and  tile  yard.  Tlu-y 
have  been  having  tests  made  of  clay  on  certain  lands,  and  as 
this  has  been  found  of  suitable  quality  the  company  will 
erect  machinery  and  kilns  on  this  site.  It  is  understood  that 
some  new  lines  of  manufacture  will  be  undertaken  in  connec- 
tion with  this  expansion  of  the  business. 

The  bondholders  of  the  Ontario  National  Brick  Com- 
pan>-.  Limited,  will  meet  in  Montreal  on  .August  IT  to  con- 
sider a  plan  to  cancel  the  interest  coupons  for  1915.  1916,  and 
1917,  accepting  in  their  place  bonds  of  the  current  series  ag- 
gregating at  their  par  value  the  amount  of  the  coupons  ma- 
turing for  the  three  years,  plus  interest  at  6  per  cent,  per  an- 
num on  that  amount  for  a  year  and  a  half. 

Toronto  is  still  looking  for  a  start  on  the  building  of  i;s 
new  Union  Station  "the  first  of  next  month."  The  rumour 
that  the  C.  P.  R.  was  about  to  withdraw  from  the  Terminal 
Company  and  abandon  its  part  of  the  work  has  been  denied 
by  officials  of  that  company.  It  is  understood  that  the  rail- 
ways consider  the  building  of  the  new  station  "a  useless  ex- 
penditure" at  the  present  time.  According  to  the  last  order 
of  the  Dominion  Railway  Board,  the  station  must  be  com- 
pleted by  July  29.  1916.  It  is  stated,  however,  that  it  would 
be  impossible  to  build  the  station  in  less  than  three  years, 
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although  it  might  be  opened  to  the  puhlic  in  two  and  a  half 
years. 

The  front  of  the  new  Post  Office  at  St.  John,  N.B.,  has 
been  uncovered,  and  it  is  expected  that  the  interior  will  be 
finished  and  the  building  be  ready  for  occupation  in  a  few 
months.  The  first  storey  of  the  front  is  finished  in  gray 
granite,  and  the  remaining  three  storeys  in  freestone.  The 
ground  area  is  about  1.50  x  100  feet.  The  cost  of  the  struc- 
ture is  estimated  at  $:«)0,000. 

Seven  tenders  have  been  received  for  the  construction 
of  a  new  storage  dam  on  the  St.  Lawrence  River, 
for  the  Quebec  Streams  Commission.  The  dam  will  be  situ- 
ated at  La  Loutrc,  about  a  hundred  miles  north  of  the  new 
railway  development.  It  will  be  over  1,000  feet  long,  and  its 
depth  at  the  deepest  part  will  be  S.'i  feet.  The  area  to  be 
flooded  will  constitute  one  of  the  greatest  reservoirs  in 
/Vinerica. 

The  reinforced  concrete  flocjr  of  the  new  bridge  at  St. 
John,  N.B.,  is  nearing  completion.  This  part  of  the  work 
was  delayed  last  fall  by  severe  frost.  The  city  appr oijch  is 
complete,  and  the  contractor  expects  to  commence  work  on 
the  Carleton  Street  approach  immediately.  The  trimming 
of  the  bridge  will  not  be  completed  until  after  the  old  bridge 
is  removed.  It  is  stated  that  the  new  Ijridge  will  be  ready 
for  traffic  early  in  August. 

The  new  public  building  at  I'rantford,  Out.,  was  opened 
recently,  it  having  been  finished  witliiti  the  time  specified. 
The  building  consists  of  four  floors,  and  cost  approximately 
$300,000.  It  is  occupied  by  the  Post  Office,  Customs,  Inland 
Revenue,  and  Indian  Affairs  Departments.  The  contractors 
were  P.  H.  Secord  &  Sons,  and  the  work  was  carried  out  un  - 
der the  supervision  of  Mr.  C.  W.  Hall,  the  architect.  Mr.  J. 
Graham  was  Clerk  of  the  Works. 

The  construction  programme  brought  down  by  the  City 
Commissioners  at  a  recent  meeting  of  the  City  Council  of 
Regina,  Sask.,  provides  for  a  total  expenditure  of  .$278,961. 
The  details  of  construction  include:  Works,  $177,927;  sewage 
disposal  works,  $10,500;  domestic  sewers  and  water-works, 
$C0,282;  street  railway,  $10,000;  Health  and  Relief  Depart- 
ment, $1,655;  and  Light  and  Power  Department,  $29,117.  The 
estimates  include  also  provision  for  water-main  extensions  in 
certain  parts  of  the  city.  The  Commissioners  do  not  think 
that  the  amount  must  of  necessity  be  spent  this  year. 

After  having  awarded  a  contract  for  resurfacing  asphalt 
roads  to  the  Simplex  Paving  Company  without  having  called 
for  tenders  the  Montreal  Board  of  Control  discovered  that 
they  had  exceeded  their  powers,  and  notified  the  Council  lliai 
they  withdrew  their  report  on  the  subject.  Notwithhtanding 
this,  the  Council  by  a  majority  awarded  the  contract  to  tin- 
company.  The  City  Attorney  has  now  decided  that  this  ac- 
tion is  illegal,  as  the  granting  of  contracts  is  solely  within 
the  jurisdiction  of  the  Controllers,  and,  besides,  the  Council 
cannot  act  on  a  report  which  has  been  annulled.  The  Con- 
trollers, therefore,  will  call  for  new  tenders. 

Notice  has  been  received  by  the  London  Industrial 
Bureau  that  the  annual  convention  of  the  Ontario  Architects' 
Association  will  be  held  in  London  during  fair  week.  It  has 
also  been  decided  that  the  Association's  annual  exhibition 
which  is  held  at  the  Toronto  Industrial  Exhibition  every 
year  is  to  be  forwarded  to  London  and  exhibited  at  the  West- 
ern Fair.  John  M.  Watt,  of  Watt  &  lilackwell,  architects,  is 
Chairman  of  the  exhibition  committee  of  the  Association,  and 
has  been  working  for  the  last  five  months  to  secure  this  con- 
vention and  exhibition  for  London,  the  matter  ha\ing  been 
decided  at  the  regular  meeting  of  the  council  of  the  Associa- 
tion held  in  Toronto  recently. 

Representatives  of  the  municipalities  interested  in  the 
Toronto-Oshawa  road  are  to  meet  in  Toronto  to  advance  the 


project.  It  is  likely  that  one  result  of  the  meeting  will  be  the 
submission  of  a  request  to  the  Ontario  Government  to  bring 
into  ef¥ect  the  Highway  Bill  passed  last  session.  It  is  stated 
that  the  Government  has  decided  not  to  assume  any  financial 
obligations  under  the  Act  this  year,  but  there  is  nothing  to 
prevent  its  being  brought  into  effect  this  year.  In  this  case 
the  municipalities  may  get  all  their  plans  ready  for  a  start  on 
actual  construction  next  year.  The  counties  now  carrying  on 
road  construction  under  the  33  1-3  per  cent,  grant  from  the 
Government  will  not  obtain  the  increase  to  40  per  cent,  un- 
til next  year,  it  is  understood,  even  if  the  Act  is  brought  inf. 
force  earlier. 

According  to  a  Quebec  despatch,  a  company  has  been 
incorporated  under  a  provincial  charter,  with  a  capital  of  $3,- 
000,000,  to  develop  and  supply  hydro-electric  power  in  the 
cities  of  Quebec  and  Three  Rivers,  and  also  to  operate  in 
several  counties  of  the  province.  Three  of  the  incorporators 
are  Directors  of  the  Shawinigan  Water  and  Power  Company, 
and  two  are  Directors  of  the  Dorchester  Electric  Company, 
operating  in  the  city  of  Quebec.  The  assets  of  the  Dorches- 
ter Company  are  to  be  sold,  and  the  Shawinigan  Company 
are  credited  with  the  intention  of  securing  a  controlling  in- 
terest. The  incorporation  of  the  new  company  is  apparently 
a  move  in  this  direction.  In  the  event  of  the  Shawinigan 
Company  supplying  power  to  the  Dorchester  Company  it  will 
be  necessary  to  build  a  transmission  line  from  Shawinigan  to 
Quebec. 

A  dispute  has  arisen  at  Burlington,  Ont.,  similar  to  that 
reported  from  Montreal  in  connection  with  tenders  for  pav- 
ing material.  At  Burlington,  however,  the  subject  of  the 
tender  was  sewer  pipe  required  by  the  town  for  the  installa- 
tion of  its  new  sewerage  system.  The  town  advertised  for 
tenders  ftjr  the  supply  of  material  and  also  for  tenders  for 
the  construction  of  a  complete  sewerage  system.  Tenders 
were  received  and  opened  by  the  Sewer  Committee,  and  the 
Engineer  directed  that  the  sewer  pipe  tenders  be  held  over 
until  he  had  an  opportunity  of  reporting  further.  The  Coun- 
cil, however,  adopted  the  recommendation  of  the  Sewer  Com- 
mittee, and  decided  to  accept  a  tender  for  pipe  which  was 
$564.81  above  the  lowest  tender.  The  dispute  has  resulted  in 
the  taking  out  of  an  injunction  and  a  mandamus  to  compel 
the  Council  to  accept  the  lowest  tender  or  to  renew  its  adver- 
tisement for  tenders. 

The  City  of  Hull  lost  its  appeal  in  the  Court  of  Review 
against  the  lower  court  judgment  condemning  it  to  pay  to 
P.  Wilson  et  al  the  balance  of  an  account  in  connection  with 
drain  excavations  undertaken  by  the  latter  in  Hull.  The 
plaintiff  sued  the  city  for  $5,016,  claiming  that  the  plans  indi- 
cated earth  excavation,  but  that  when  the  work  proceeded  a 
portion  was  almost  entirely  rock,  and  he  asked  for  the  differ- 
ence in  the  cost.  The  City  of  Hull  pleaded  that  the  contract 
was  a  fixed  price;  there  was  no  representation  that  the  exca- 
vation was  earth  and  not  rock,  and  the  plaintiff'  should  have 
satisfied  himself  as  to  the  nature  of  the  work  before  com- 
mencing. Chief  Justice  Archibald  and  Justices  Saint-Pierre 
and  Bruneau  found  that,  as  the  plans  were  made,  any  con- 
tractor would  consider  that  they  indicated  earth  excavations, 
and  there  could  be  no  question  that  the  city  knew  the  plain- 
tiff was  contracting  for  earth  excavation.  The  defendant 
knew  that  the  plaintiff'  valued  rock  excavation  at  $3,  and  at 
this  price  the  plaintiff's  tender  would  have  been  greatly  in- 
creased. 

The  Controllers  of  Montreal  have  ordered  plans  to  be 
prepared  for  the  extension  of  the  water  filtration  plant  now 
under  construction.  Messrs.  Hering  &  Fuller,  the  New 
York  consulting  engineers,  have  advised  that  the  extension 
l)e  of  the  mechanical  type,  increasing  the  daily  capacity  from 
50.000.000  to  100,000,000  gallons.  The  following  are  the  com- 
parative estimated  costs  of  different  types  under  considera- 
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tidii  fur  tlif  additii inal  tiltir  unit:  Double  I'lltration  (present 
ty|)e),  $1,T.")(),()0();  slow  sand  filtration,  $3,100,000;  mechanical 
liltration,  .$1)00,000.  The  total  expenditure  on  the  entire 
scheme,  including  the  widening  of  the  aqueduct,  will  be 
500,000,  made  up  as  follows:  Expropriation  of  land  and  re- 
taining wall,  $225,000;  fencing,  $:!j,000;  draining  ditches,  $;J5,- 
000;  culverts.  $15,000;  entrance  to  acjuecluct,  $475,000;  entrance 
gates,  $100,000;  bridges,  $560,000;  retaining  walls,  including 
$110,000  for  additional  plain  concrete,  $675,000;  hydro-elec- 
tric power  house  and  equipment,  $1,500,000;  second  filter 
unit,  $900,000.  It  was  explained  that  the  test  wall  of  the 
aiiucduct  had  disclosed  certain  defects  which  made  it  essen- 
tial to  strengthen  the  two  retaining  walls  at  a  cost  of  $675,- 
000.  Owing  to  the  nature  of  the  soil,  the  walls  as  originally 
designed  were  not  strong  enough,  and  the  test  wall  had 
cracked  at  the  base.  It  is  proposed  therefore  to  spend  $565,- 
000  on  additional  reinforced  concrete  work  and  better  drain- 
age, and  $110,000  on  unreinforced  concrete  work. 


City  Engineer  a  Paid  Employee 

The  rights  and  powers  of  the  Citj'  Engineer  in  the  matter 
of  altering  plans  and  specifications  in  contracts  for  construc- 
tion, and  how  far  the  contractor  may  expect  payment  for  ad- 
ditional work  so  entailed,  were  illustrated  in  a  judgment  ren- 
dered in  the  Court  of  Appeals  by  Chief  Justice  Sir  Horace 
Archanibeault,  confirming  the  judgment  of  the  trial  court  in 
the  ease  the  Harris  Construction  Company  vs.  the  City  of 
Montreal,  whereby  the  appellant's  claim  for  $9,916  was  held 
to  be  invalid. 

The  company  appellant  had  undertaken  sewer  construc- 
tion work  for  the  city  in  1913,  and,  having  finished  the  work 
in  1914,  had  received  payment  of  $193,900.  The  appellant 
made  an  additional  claim  for  $21,591,  which  the  city  refused 
to  pay,  and  an  action  resulted.  In  the  course  of  the  hearing 
the  appellant  made  a  further  incidental  claim  for  $9,916  for 
extra  work,  resulting  from  changes  in  the  work  which  had 
been  ordered  by  the  City  Engineer.  The  city  alleged  that 
such  extra  work  had  never  been  authorized,  to  which  the  ap- 
pellant replied  by  the  allegation  that  ever  since  the  city  had 
existed  the  work  ordered  by  it  had  been  executed  on  the  or- 
ders of  its  engineers,  that  such  orders  had  never  been  dis- 
puted, and  that  the  custom  of  leaving  the  execution  of  the 
work  to  the  discretion  of  the  engineers  was  recognized  by  the 
city. 

The  city  thereupon  inscribed  in  law  against  this  part  of 
the  appellant's  answer,  and  the  trial  court  sustained  the  in- 
scription, declaring  that  the  facts  adduced  were  irrelevant  to 
the  main  issue  and  would  involve  a  long  and  useless  inquiry. 
From  this  judgment  the  appeal  was  made.  Though  the  com- 
pany appellant  admitted  that  no  increase  in  price  could  be 
claimed  by  a  contractor  by  tender  according  to  plans  and 
specifications  without  authorization  in  writing  by  Ihc  pro- 
prietor, it  alleged  that  the  City  Engineer  represented  the  city 
as  holding  a  commission  to  have  the  work  carried  out,  and 
that  the  changes  ordered  by  him  in  writing  were  the  act  of 
the  city  itself. 

"In  the  first  place,"  said  His  Lordship  in  confirming  the 
judgment,  "the  engineer  who  was  charged  by  the  city  to 
superintend  the  work  held  no  commission  from  the  city,  but 
was  merely  one  of  it>  ]iaid  employees.  His  powers  are  de- 
fined in  the  contract  made  iietween  the  apiiellaiit  and  the 
respondent,  and  he  can  in  no  w.isc  obligate  the  city  for  a  simi 
exceeding  the  total  for  which  the  contract  has  been  awarded. 
Secondly,  it  must  not  be  forgotten  that  the  city  is  no  ordin- 
ary proprietor;  it  is  a  corporation  the  powers  of  which  arc 
defined  by  a  charter,  and  can  legally  incur  obligations  onl> 
in  accordance  with  the  terms  of  this  charter.  Moreover,  Av- 
ticle  3.37  of  the  City  Charter  specifies  that  no  contract  what- 
ever is  binding  upon  the  city  unless  first  ai)i)rovcd  b\-  the 


Council  or  Board  of  Control,  and  that  the  city  is  not  respon- 
sible for  the  price  or  value  of  works  done  without  the  special 
authorization  of  the  Council  or  Board  of  Control. 

"This  Article  337  ends  by  stating  that  no  right  of  action 
against  the  city  exists  unless  the  formalities  mentioned  have 
been  strictly  observed,  even  if  the  city  has  benefited  by  the 
contract.  It  may  be  seen  that  an  order  from  the  City  Engi- 
neer is  not  sufficient  to  bind  the  city.  Therefore,  when  the 
company  appellant  alleges  that  the  work  carried  out  and  for 
which  it  claims  payment  was  ordered  by  the  engineer  charg- 
ed with  superintending  the  work  it  does  not  show  that  it 
has  any  right  of  action  against  the  city.  Even  if  the  city  had 
never  disputed  the  orders  of  its  Engineer  in  the  past,  it  would 
not  on  that  account  have  been  bound  by  the  order  which  may 
have  been  given  by  its  Engineer  in  the  extension  of  the  pre- 
sent contract." 


On  this  page  we  illustrate  the  cover  of  a  new  catalogue 
issued  by  Knox  Motor  Associates,  Springfield,  Mass.  The 
catalogue  is  devoted  to  a  description  of  the  many  varied  ap- 
plications of  the  Knox  tractor,  which  is  described  as  a  mo- 
tor vehicle  which  hauls  its  load  after  the  manner  of  a  rail- 
road engine  instead  of  carrying  it  as  does  the  ordinary  type 
of  motor  truck.  By  separating  the  power  vehicle  from  the 
carrying  vehicle  it  is  claimed  that  not  only  can  the  efficiency 
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of  the  power  plant  be  multiplied,  but  also  the  uses  to  which 
the  power  may  be  put.  This  tractor  allows  from  sixty  to 
one  hundred  per  cent,  of  the  paying  load  to  roll  on  steel- 
tired  trailers.  Since  the  trailer  may  be  detached  from  the 
tractor,  there  is  no  necessity  to  keep  the  tractor  waiting  for 
the  loading  or  unloading  of  the  trailer.  The  adaptability  of 
this  class  of  vehicle  for  hauling  different  kinds  of  material 
such  as  long  sticks  of  lumber,  structural  steel,  sand,  block- 
stone,  etc.,  is  apparent.  The  number  of  trailers  can  be  varied 
according  to  the  class  of  material  to  be  handled.  In  fact,  the 
Knox  tractor  amounts  practically  to  a  trackless  locomotive. 


What  is  said  to  be  the  largest  country  road  contract  ever 
let  in  America  was  executed  last  week  under  the  award  made 
by  the  commissioners  of  Multonomah  County,  (  )i  c.,  w  hich 
includes  and  surrounds  the  city  of  i'oriland.  I'lu'  hulk  of 
the  work  is  for  hard  surfacing  with  \\  an  eniic  under  license 
of  the  patents  of  Warren  lirotlurs  Company,  of  Boston. 
This  surfacing  will  be  laid  over  the  old  m.'icadam  roads. 
Contracts  aggregating  $1,250,000  were  let  under  bonds  ap- 
proved during  the  last  winter.  The  allolnuni  of  contracts 
includes  seventy-four  miles  to  be  surfaced  wiili  W'arrenite, 
the  work  being  divided  amongst  four  cont  i  :u  i"i  >.  I  he  aver- 
age cost  of  the  work  is  approximatelj'  $1  l.OOO  a  mile. 


Contracts  Department 


News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Blenheim,  Ont. 

The  construction  of  cement  sidewalks 
and  curbs  on  various  streets  has  been 
authorized  by  the  Town  Council.  En- 
gineer, C.  E.  Wharram. 

Blind  River,  Ont. 

Sick-walks,  estimated  to  cost  .i;;!,5()(), 
will  be  constructed  during  the  summer 
for  the  Town  Council.  Clerk,  W.  F. 
Dyke. 

Brockville,  Ont. 

'J'he  Board  of  Works  have  been  in- 
structed by  the  Town  Council  to  lay 
tarvia  pavement  on  St.  Andrew  Street 
by  day  labor.    Engineer,  G.  H.  Broyson. 

Hamilton,  Ont. 

Tiie  City  Council  have  started  work 
by  day  labor  on  the  construction  of  side- 
walks, estimated  to  cost  $22,000,  and 
waterniains.  Material  is  being  purchased 
by  A.  P.  Kappele,  Secretary  to  the 
\Vorks  Department. 

The  City  Council  intend  to  lay  a  (|uan- 
tity  of  asphalt,  asphaltic  concrete  and 
wood  block  paving  by  day  labor.  Ma- 
terial to  be  purchased  by  A.  P.  Kappele, 
Secretary  to  the  Works  Department. 

Hensall,  Ont. 

Tenders  will  be  called  shortly  by  the 
Town  Council  for  the  construction  of 
cement  sidewalks  on  Alfred  and  Albert 
Streets,  Clerk,  A.  Murdock. 

Hull,  Que. 

The  City  Council  have  had  plans  drawn 
for  sewers  and  watermains.  Tenders  will 
l)e  called  shortly.  Estimated  cost  of 
watermains,  $116,000.    Clerk,  N.  Boulay. 

Ingersoll,  Ont. 

The  Town  Council  will  receive  tenders 
until  July  r)th  for  the  construction  of  ap- 
pro.ximately  7,175  scpiare  yards  of  vit- 
rilied  Ijrick  pavement  on  concrete  base, 
with  :i,.')00  feet  of  combined  curb  and  gut- 
ter. Plans  at  ofiice  of  the  Town  Clerk, 
W.  R.  .Smith,  and  with  the  (  wnir.ut  Re- 
cord, .'!47  Adelaide  Street  VV.,  Tnronto. 

Kamsack,  Sask. 

The  Town  Council  have  authorized 
the  construction  of  an  addition  to  the 
waterworks  system,  estimated  to  cost 
$:!.'), 000.    Clerk,  H.  H.  Crawford. 

Lambeth,  Ont. 

The  N'illage  Council  are  about  to  in- 
stall a  waterworks  system,  at  an  esti- 
mated cost  of  $1. '5,000.  Work  will  in- 
clude well  drilling.  Engineers,  1.  A.  Bell 
&  Son. 

Leamington,  Ont. 

It  is  proposed  to  lay  a  pavement  on 
Erie  Street  this  summer.  Town  Clerk, 
R.  M.  Selkirk. 

London,  Ont. 

The  City  Council  contemplate  laying 
sewers  into  the  Fair  Grounds.  Clerk, 
Samuel  Baker. 

The  City  Council  are  considering  the 


CI  in.sl  ruct  ion  (>{  asphalt  pavement  on 
V'ork  and  Talbot  Streets.  Engineer,  H. 
A.  Brazier. 

The  Water  Commissioners  propose  to 
install  an  8-inch  watermain  and  fire  hyd- 
rants in  the  Hillcrest  Survey.  Manager, 
\\.  V.  Buchanan. 

Millardville,  Ont. 

The   estimated   cost  of  the  proposed 
municipal  water  installation     is  $8,175. 
Reeve,  J.  Marmont. 
Mosa  Township,  Ont. 

A  quantity  of  tile  drain  constructiciii 
is  being  considered  by  the  Township 
Council.  Clerk.  C.  C.  McNaughton,  New- 
bury, Ont. 

New  Glasgow,  N.  S. 

The  Town  Coimcil  have  decided  to 
lay  bitulithic  pavement  on  Archimedes 
.Street.    Engineer,  E.  S.  Fenser. 

Oshawa.  Ont. 

The  Town  Council  have  i)assed  a  by- 
law to  authorize  the  construction  of  sew- 
ers and  concrete  pavement  on  certain 
streets.    Clerk,  Thomas  Morris. 

Pelee  Island  Township,  Ont. 

Extensions  to  the  drainage  system  are 
contemplated  by  the  Townshij)  Council. 
^Vork  will  involve  some  blasting.  Clerk, 
W,  Stewart,  Pelee  Island  P.  O. 

Plymouth  Township,  Ont. 

The  Township  Council  pro])osc  to  con- 
struct a  tile  drain  this  season.  Clerk. 
T.  Nisbet,  Wyoming  P.  O. 

Prince  Albert,  Sask. 

The  City  Council  are  considering  the 
construction  of  a  watermain  on  Fifteenth 
Street  VV.,  at  an  estimated  cost  of  $14,000, 
and  the  laying  of  a  sanitary  sewer  on 
the  same  street,  estimated  to  cost  $11,000. 
Clerk,  T.  H.  Brown,  Eighth  Eighth  Street 
East. 

Quebec,  Que. 

'I"lu-  Civic  Roads  Committee  have  ap- 
])rovi'd  the  following  pavements: — Sacred 
Heart  Street.  $4,000;  Marie  Louise,  St. 
Ra])liael  and  Montmagny  Streets,  $.'),000: 
Rcauport  Road,  $8,000;  Charlesbourg 
Road,  $6,000;  Little  River  Road,  $.'i,00(). 
i'.ngincer,  W.  D.  Baillairge. 

Renfrew,  Ont. 

Tiic  '{'own  ('(unicil  are  ahcuit  t<i  lay 
macadam  paving  on  Coombs  and  Hall 
.Streets  by  day  labor.  Estimated  cost, 
$7,7.'")0.    Engineer,  J.  R.  Stewart. 

Regina,  Sask. 

The  City  Council  have  ordered  that 
an  early  start  be  made  on  the  following 
works: — waterworks,  $44, .500;  water- 
mains  extensions,  $10,680;  domestic 
sewers.  $11,324;  street  railway  exten- 
sions, $10,000.    Clerk,  George  Beach. 

Rochester  Township,  Ont. 

The  Townshij)  Council  arc  about  to 
submit  a  liy-law  to  provide  for  the  ex- 
penditure of  $;!0,000  on  the  construction 
of  tile,  stone  and  timber  drains.  Clerk, 
^r.  N.  Rousseau.  South  Woodslee.  Ont. 

Scotstown,  Que. 

Work  will  shortly  commence  on  the 


(onstrnction  of  ])avcments  for  the  Town 
Council,  .'\pproximatc  cost,  $.">.000.  Clerk, 
Samuel  Boy. 

St.  John,  N.  B. 

Work  is  about  to  start  on  the  con- 
struction of  sewers  on  Peter.  .Acadia 
and  ("hesley  Streets  for  the  City  Coun- 
cil.   Engineer,  W.  Murdock. 

Stratford,  Ont. 

The  City  Council  have  approved  the 
construction  of  cement  sidewalks  on  sev- 
eral streets.     Engineer,  A.  B.  Manson. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  July  6th  for  one  steam  pump 
for  hydraulic  operation  of  gate  valve  at 
the  High  Level  Pumping  Station.  Plans, 
etc.,  at  Works  Department.  City  Hall. 

Trenton,  N.  S. 

Plans  for  the  construction  of  sewers 
have  been  submitted  to  the  Town  Coun- 
cil, and  tenders  will  be  called  for  shortly. 
Clerk,  ^V.  Eraser.    Estimated  cost,  $.3,300. 

Waterloo,  Ont. 

Plans  fur  the  construction  of  concrete 
walks  on  various  streets  have  been 
passed  by  the  Town  Council.  Engineer, 
F.  Moogk. 

Windsor,  Ont. 

Tenders  will  be  received  until  Tune 
.-iOth  by  the  City  Clerk.  W.  A.  Hanrahan. 
for  the  supply  of  300  tons  of  6-inch.  80 
tons  of  8-inch  and  700  tons  of  20-inch 
cast  iron  water  main.  10  tons  of  specials, 
five  20-inch,  one  12-inch  and  two  10-inch 
valves. 

CONTRACTS  AWARDED 

Bertie  Township,  Ont. 

The  contract  for  the  construction  of 
the  Point  Abino  drain  has  been  let  to 
John  D.  Smith,  Crystal  Beach,  Ont. 

Blenheim,  Ont. 

A  contract  for  the  construction  of  side- 
walks and  curbs  for  the  Town  Council 
has  been  let  to  John  Scoyne,  at  lO'-ic. 
Iier  square  foot  for  walks.  11  ^c.  per 
foot  for  crossings  and  19c.  per  lineal 
foot  for  curbs. 

Brussels,  Ont. 

The  \'illage  Council  have  let  the  con- 
tract for  laying  a  permanent  roadway  to 
Thomas  McLean  &  Company.  Wingliani. 
at  $2.0.'')0. 

Humberstone,  Ont. 

The  contract  for  the  construction  of 
sidewalks  for  the  \'illage  Council  has 
l?eeu  awarded  to  Chester  Johnson.  Ridge- 
way.    .Approximate  cost,  $3,500. 

Kingston,  Ont. 

The  Civic  Utilities  Commission  have 
awarded  a  contract  for  waterworks  con- 
struction to  Kingston  Construction  Com- 
panj%  Limited,  Kingston.  Approximate 
cost.  $r),000.    City  will  lay  pipe. 

Lachine,  Que. 

The  City  Council  have  awarded  the 
contract  for  the  construction  of  a  reser- 
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vdir  ti)  the  Uominion  Bridge  Company, 
Limited,  Lachine,  at  $19,370. 

A  ccjiitract  for  the  construction  of 
storm  sewers  on  Dundas  Street  has  been 
let  by  the  Board  of  Control  to  the  Web- 
ster Construction  Company,  Bank  of  To- 
ronto Chambers. 

London,  Ont. 

The  contract  \nr  hiyiuL;  aspiialtic  con- 
crete paving  on  l^idout  Street  tor  llic 
City  Council  has  been  let  to  the  Stand- 
ard Paving  Company,  Limited,  Central 
Chambers,"  Ottawa,  at  $30,300. 
Mariposa  Township,  Ont. 

'I'he  Township  Council  have  let  a  con- 
tract for  drainage  work  to  Kclmr  tK: 
Vule,  Beaverton,  at  $5,877. 

Oshawa,  Ont. 

The  Town  C'ouncil  hax'c  let  the  con- 
tract for  the  construction  of  approxi- 
mately 30,000  square  feet  of  concrete 
sidewalks  to  Walter  Flintoff,  Oshawa.  at 
OIl'C.  per  square  foot. 

Peterborough,  Ont. 

The  City  Council  have  let  a  contract 
for  the  construction  of  about  15,000 
square  yards  of  pavement  to  the  Warren 
Paving  Company,  103  Bay  Street,  Tor- 
onto, and  to  the  Standard  Paving  Com- 
pany, Central  Chamlicrs,  Ottawa,  for  the 
same  amount. 
Sandwich,  Ont. 

The  Town  Council  have  let  the  con- 
tract for  the  construction  of  concrete 
paving  on  ."^skin  and  Mill  Streets  to  the 
Chick  Contracting  Company,  225  Bruce 
Street.  Windsor,  at  $17,000,  and  on  Lon- 
don and  Church  Streets  to  Caldwell 
Sand  &  Gravel  Company.  84  Sandwich 
Street  W..  Windsor,  at  $20,000. 

Simcoe,  Ont. 

.\  contract  for  laying  pavement  and 
sidewalks  has  been  awarded  to  the  Maple 
Leaf  Artificial  Stone  Company,  Simcoe, 
at  $5,300. 

Toronto,  Ont. 

.■\  contract  for  the  construction  of  a 
sewer  on  the  Weston  Road  from  St. 
Clair  .\venuc  to  the  City  Limits  has  been 
let  by  the  Board  of  Control  to  the  Or- 
pen  Contracting  Company,  1G5  King 
Street  West. 

Windsor,  Ont. 

The  Board  of  Works  has  recommend- 
ed that  a  contract  for  concrete  paving 
on  Giles,  Niagara  and  Karl  Streets  be 
awarded  to  G.  S.  Curry.  117  Jeanette 
Avenue,  at  $10,200. 


Railroads,  Bridges  and  Wharves 

Brantford  Township,  Ont. 

Tile  Township  Cnuncil  have  let  the 
contract  for  the  construction  of  two  re- 
inforced concrete  bridges  to  George 
Thompson,  223  West  Mill  Street,  Brant- 
ford. 

British  Columbia  Province 

The  Pacific  &  (ircat  liaslcrn  Railway, 
.12.')  Howe  Street,  \"ancouvcr,  are  about 
to  cnntiiuic  their  line  from  Lillooet  to 
Hundred  Mile  House.  223  miles  from 
Vancouver.  Chief  Engineer,  J.  Callag- 
lian. 

The  Department  of  Public  Works.  Ot- 
tawa, are  cnnsidering  the  construction 
of  two  floating  wharves,  with  approaches 
of  about  200  feet  each.  Secretary,  R.  C. 
Dcsrochers,  Ottawa. 

Calgary,  Alta. 

Permission  has  been  granted  the  Can- 
adian Pacific  Railway  for  the  construc- 


tion of  a  spur  for  the  Simington  Com- 
pany, Limited.  Head  office  of  Company, 
Montreal. 

Edmonton,  Alta. 

The  Canadian  Northern  Railway  have 
been  authorized  to  construct  a  spur  line 
into  the  premises  of  the  Edmonton  Stock 
Yards  Limited.  Purchasing  Agent,  E. 
Langham,  Winnipeg. 

Gowanshown,  Ont. 

Tenders  on  the  construction  of  a  steel 
and  concrete  bridge  will  be  received  un- 
til July  10th  by  the  Township  Council. 
Clerk,  David  Greer. 

Hastings  County,  Ont. 

The  construction  of  six  concrete 
bridges  is  being  considered  by  the 
County  Council.  Estimated  total  cost, 
$9,500.  Clerk,  A.  P.  Chapman,  Belle- 
ville. 

Joliette  County,  Que. 

The  Canadian  Pacific  Railway  have 
been  authorized  to  construct  a  spur  for 
H.  de  Chires,  St.  Felix  de  Valois,  County 
Joliette. 

Locust  Hill,  Ont. 

A  report  has  been  presented  to  York 
County  Council  by  Engineer  E.  A.  James, 
57  Adelaide  Street  E.,  Toronto,  estimat- 
ing the  cost  of  a  high  level  bridge  over 
Little  Rouge  River  at  $18,000  for  steel 
and  concrete  construction,  and  at  $20,- 
000  for  steel  construction. 

North  Timiskaming,  Que. 

Tenders  will  be  received  until  4  p.m., 
July  12th,  by  the  Department  of  Public 
Works,  Ottawa,  for  the  construction  of 
a  four  span  steel  bridge  over  Quinze 
River.  Plans  and  specifications  at  offices 
of  the  District  Engineers,  Shaughnessy 
Building,  Montreal,  or  Confederation 
Life  Building,  Toronto,  with  the  Post- 
master, Hamilton,  and  at  the  Depart- 
ment. 

Perth  and  Wellington  Counties,  Ont. 

Tenders  on  the  construction  of  a 
bridge  will  be  received  until  Tuly  24th 
by  G.  H.  Dickson,  R.  R.  No.  i,  Moore- 
field,  and  b}^  the  Engineers.  Bowman  & 
Connor,  31  Queen  Street  W.,  Toronto. 

Sandwich,  Ont. 

The  contract  for  constructing  a  bridge 
for  the  Town  Council  has  been  let  to 
Merlo,  Merlo  &  Ray,  Jackson's  Corners, 
and  for  the  construction  of  a  retaining 
wall  to  Richard  McKee,  Sandwich. 

Tillsonburg,  Ont. 

Tenders  on  the  construction  of  a  steel 
bridge  on  Simcoe  -Street  will  be  received 
until  July  5th  by  the  Town  Clerk,  A.  E. 
Raynes.  Plans  and  specifications  at  office 
of  the  Clerk. 

Toronto,  Ont. 

The  Board  of  Control  will  receive 
tenders  until  July  6th  for  the  supply  of 
two  portable  cross-overs,  right  and  left 
hand  turn-outs,  and  No.  60  rail.  Plans 
and  specifications  at  office  of  the  Works 
Department.  City  Hall. 

Vaudreuil  County,  Que. 

The  Canadian  Pacific  Railwaj'  have 
been  authorized  to  construct  an  indus- 
trial spur  and  extension  for  the  Canadian 
Explosives,  Limited,  lie.  Pcrrot,  Vaud- 
reuil .Stali'in. 

Wellington  County,  Ont. 

Plans  are  being  prepared  for  Dennie's 

Bridge.   Howe   Bridge  and  a  boundary 

bridge  between  East    and  West  Gara- 


fra.xa.  County  Clerk,  James  Beattie, 
Fergus. 

CONTRACTS  AWARDED 

Eel  Brook,  N.  S. 

The  Municipality  of  Argyle  have  let 
the  contract  for  the  construction  of  a 
bridge  to  W.  J.  .Stewart,  E.  Pubnico, 
N.  S.,  at  $12,500. 

Marysville,  N.  B. 

The  contract  for  the  construction  of 
two  storage  dams  on  the  Nashwaak  River 
for  the  Edward  Partington  Pulp  &  Pa- 
per Company,  Limited,  St.  John,  N.  B., 
has  been  let  to  the  Ambursen  Hydraulic 
Construction  Company  of  Canada,  Lim- 
ited, New  Birks  Building,  Montreal. 

River  Glade,  N.  B. 

The  contract  for  the  construction  of 
a  concrete  dam  for  the  Jordam  Memori- 
al Sanatorium  has  been  awarded  to^F.  L. 
^oone,  St.  Mary's,  York  County, 
.^proxiiriafe  cost,  $35,000. 

Toronto,  Ont. 

In  connection  with  the  construction  of 
a  bridge  over  the  C.  P.  R.  tracks  at 
Strachan  Avenue  the  Board  of  Control 
have  let  the  contract  for  concrete  and 
masonry  substructure  and  concrete  floor- 
ing to  Roderick  Campbel^lS  Toronto 
Street,  at  $23,045,'  and"  tor  steel  super- 
structure to  the  Dominion  Bridge  Com- 
pany, Victoria  Street,  at  $5,091. 

Vancouver,  B.  C. 

In  connection  with  repairs  to  Con- 
naught  Bridge  for  the  City  Council,  the 
contract  for  the  supply  of  steel  has  lieen 
let  to  Coughlan  &  SoiTSj_Front  and  Col- 
umbia "STreeTsT'STrtrTTTe'con  tract  for  dis- 
mantling and  erecting  to  the  Coast  Con- 
tracting Company,  16  Hastings  Street 
"ET:  nie 'T"ify'-w4ft~^pply  rails,  and  fur- 
nish and  lay  wood  block  pavement. 

Virden,  Man. 

The  general  contract  for  the  construc- 
tion of  bridges  and  culverts  for  the  Mun- 
icipality has  been  awarded  to  W.  T. 
Alanser,  Queen  Street,  Virden,  $5,500. 

Woburn,  Ont. 

The  Scarboro  Township  Council  have 
let  the  contract  for  steel  work  for  the 
bridge  to  be  erected  over  Rouge  River 
to  the  Sarnia  Bridge  Company,  176  North 
Street,  Sarnia.  Concrete  abutments  will 
be  built  by  day  labor.  Approximate  cost. 
$32,000. 


Public  Buildinjfs,  Churches 
and  Schools 

Cardston,  Alta. 

The  School  Board  are  receiving  ten- 
ders for  the  excavation  and  foundations 
for  a  school.  Plans  and  specifications 
with  the  Secretarj'.  J.  E.  Harris.  Ap- 
proximate cost.  $40,000. 

Georgetown,  P.  E.  I. 

The  Congregation  of  St.  James  are 
considering  the  erection  of  a  frame  and 
concrete  church  at  an  estimated  cost  of 
$4,000.  .\rchitect.  C.  B.  Chapelle.  Box 
9:1,  Charlottetown. 

Hope,  B.  C. 

Tenders  on  the  erection  of  a  large  onc- 
roomcd  addition  to  the  school  will  be 
received  until  July  10th  by  J.  E.  Griffith, 
Denul>-  Minister  of  Public  \\'orks,  \'ic- 
toria.  Plans  and  si)ecifications  at  office 
of  H.  P.  Christie,  Government  .-\gent, 
.\shcroft.  J.  Mahoney.  Government 
-V.gent.  Cnnri   ILnise.  \'ancouver,  T.  E. 
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Scott,  Secretary  to  the  Scliof)!  Board, 
Hope,  and  at  the  Department,  Victoria. 

Lavington,  B.  C. 

Tenders  on  the  erection  of  a  large 
one-roomed  school  will  he  received  im- 
til  noon,  July  .Ith.  hy  J  .K.  Griffith,  Dep- 
uty Minister  of  I'uhlic  Works.  Victoria. 
I'lans  and  specifications  at  offices  of  R. 
W.  Taton,  Secretary  to  the  School  Board, 
\  ernon,    and  Norris,  Government 

.Ngent,  Vernon. 

Little  Current,  Ont. 

R.  Hay,  Secretary  to  the  School  Board, 
will  receive  tenders  until  July  I.'ith  on 
I  he  erection  of  a  public  school,  estimated 
to  cost  $1.''),00(),  and  scjjarate  tenders  on 
heating-  and  ventilating.  Brick  veneer 
construction. 

Malakwa,  B.  C. 

1.  Griffith.  Deputy  Minister  of  Pub- 
lic Wurks,  Victoria,  will  receive  tenders 
until  noon.  July  6th,  on  the  erection  of 
a  large  one-roomed  school.  Plans  and 
specifications  at  offices  of  E.  T.  Vv. 
Pearse,  Kamloops,  R.  Gordon,  Govern 
iiient  Agent.  Revelstoke,  A.  C.  Carr, 
Secretary  to  the-  School  Board,  Mala- 
kwa, and  at  the  Department. 

Marmora,  Ont. 

The  erection  of  a  separate  school  is 
being  considered  by  the  congregation  of 
the  Roman  Catholic  Church.  Pastor, 
Rev.  Thomas  Murtagh.  Architect  not 
yet  appointed. 

Motherwell,  Ont. 

The  School  Board  are  considering  the 
erection  of  a  school.  Architect  not  yet 
chosen.  Trustee.  W.  Bolton.  St.  Marys 
P.  O.    Estimated  cost,  $5,000. 

Oakville.  Ont. 

A  by-law  providing  for  the  erection 
of  a  school  at  a  cost  of  $r,5,noo  has  been 


( Ounty  Hospital,  Central  Street,  will  be 
built  by  day  labor.  Clerk  to  the  Hos- 
pital  Board,   H.  J.  Massy. 

Toronto,  Ont. 

The  Board  of  Education  have  ap|)roved 
plans  for  an  addition  to  McMurrich 
School,  and  tenders  for  the  work  will 
be  called  shortly.  Secretary,  VV.  C.  Wil- 
kinson. 

Three  Rivers,  Que. 

Further  tf)  the  report  published  in  our 
issue  of  June  16th.  the  time  for  receiv- 
ing tenders  on  the  erection  of  a  schof)l 
for  the  Roman  Catholic  .School  Commis- 
sioners has  been  extended  indefinitely. 

Winnipeg,  Man. 

Tenders  have  been  received  for  the 
erection  of  the  First  Christian  .Scientist 
Church  on  River  .Avenue.  Separate  ten- 
ders for  electric  fixtures,  seating  and  or- 
gan will  be  called  for.  .Architects.  Jor- 
don  &  Over.  47  Canada  Eife  Building. 
Estimated  cost.  $60,000. 

Yarmouth,  N.  S. 

The  Department  of  Public  Works. 
r)ttawa,  are  considering  the  erection  of 
a  Post  Office.  Secretary,  R.  .S.  Desroch- 
ers,  Ottawa. 

CONTRACTS  AWARDED 

Brantford  Township,  Ont. 

The  contract  for  the  supply  of  stone 
for  the  school  in  Section  No.  6  has  been 
let  to  the  Corinthian  Stone  Company, 
G.  T.  R.  Junction,  Guelph. 

Barrie,  Ont. 

The  general  contract  for  the  erection 
of  a  hall  on  Owen  Street  for  the  Ma- 
sonic Temple  Company.  Limited,  has 
been  awarded  to  R.  F.  Cjarrett,  61  High 
Street.    Approximate  cost,  $5,000. 

The  Department  of  Public  Works,  Ot- 
tawa, have  let  the  general  contract  for 


,..  „  —  1    ,  .1    .  .1     c  u   „i  ;  lawa,  nave  lei  trie  general  ct)niraci  lor 

defeated.    It  is  expected  that        Schoojy^  drill  hall  on  Small  Street 

Board  will  ask  for  $25,000  for  building.r-^  ,       —    r^n;„„„ — a    .u^  r^.. 


a  four-roomed  school.    Town  Clerk.  W. 
E.  M.  Crawley. 

Point  Pelee,  Ont. 

Tenders  on  the  erection  of  a  life-sav- 
ing station  will  be  received  until  noon, 
July  0th,  by  G.  J.  Desbarats,  Deputy 
Minister  of  Public  Works,  Ottawa.  Plans 
and  specifications  at  offices  of  the  Dis- 
trict Engineers.  Toronto  and  Windsor, 
at  the  Life  Saving  Station,  Point  Pelee, 
and  at  the  Department. 

Richmond,  B.  C. 

The  erection  of  a  Municipal  Hall  will  >  ^ 
be  discussed  at  an  early  meeting  of  the^|>^ 


Council.    Clerk,  E.  S.  Wilson. 

Scarboro'  Junction,  Ont. 

Tenders  will  be  received  until  July  10th 
for  the  erection  of  a  two-roomed  addi- 
tion to  Kennedy  Road  School.  Section 
No.  10.  Plans  at  office  of  the  Secretary, 
P.  Heron,  Scarboro'  Junction. 

Southampton,  Ont. 

The  Board  of  l'-ducatii)n  have  appoint- 
ed a  committee  to  investigate  the  cost 
of  a  heating  system  and  seating  for  the 
school.  Secretary  to  the  Board.  Andrev^' 
Bannister. 

Stratford,  Ont. 

/\  by-law  to  provide  for  alterations  to 
the  City  Hospital  has  been  defeated. 

St.  Catharines,  Ont. 

The  Public  .School  Board  have  decided 
to  alter  and  renovate  several  schools. 
Secretary,  Charles  T.  McBride. 


to  W.  A.  Tom,  Collingwood,  .  the  ma- 
son r5~T7nTTI'3TT~nrTrnrooT<e7Darrie,  the 

contract  for  carpentry,  steel  work  and 
roofing  to  Rusk  &  Catlin.  Allandale,  the 
painting  contract  to  Philip  Love,  12:i 
Mulcaster  Street,  Barrie.  and  the  elec- 
trical contract  to  C.  Cherry,  70  Russett 
.Avenue,  Toronto. 

Canboro,  Ont. 

.A.  M.  Lymburner.  Cayuga,  is  erecting 
a  church  for  the  Methodist  Congregation, 
estimated    to   cost   $5,000.     Brick  con- 
struction. 
Elmwood,  Man. 

The  School  Board  have  let  the  general 


contract  for  the  erection  of  George  V. 
School  to  Worswick  Bros..  12.T  Hart 
Avenue,  at  ^TP^TT^STTT*  StoTTe,  sandlime 
brick  and  reinforced  concrete  construc- 
tion. 

Fredericton,  N.  B. 

The  sub-contract  for  sheet  metal 
work  and  roofing  in  connection  with 
the  annex  to  the  Victoria  Hospital  has 
l)een  awarded  to  lames  McDade,  Mill 
Street.  St.  John. 

Hamilton,  Ont. 

Tile  general  and  masonry  contracts  for 
the  erection  of  a  lodge  hall  on  Main  St. 
f'^.  for  the  Independent  Order  of  For- 
esters have  been  let  to  W.  Finden.  291 
St.  Catherine  Street  N.,  the  carpentry 
contract  to  D.  Reilly,  559  Hughson  St.. 
and  the  contract  for  steel  work  to  the 
Hamilton  Bridge  Company.  Bay  Street 
N.    Estimated  cost,  $5,000. 


Summerside,  P.  E.  I. 

The   proposed   annex   to    the  Prince 


Hull,  Que. 

In  connection  with  the  school  being 


erected  on  Farley  Street  for  the  Roman 
Catholic  Commissioners,  the  masonry 
contract  has  been  awarded  to  J.  Du- 
fresne,  Langevin  Street. 

Work  has  been  started  on  the  erec- 
tion of  the  F'aley  Street  School  for  thi 
Roman  Catholic  School  Commissioners 
by  Louis  Lemieux,  Laurier  Avenue.  Es- 
timated cost,  $2.'i,000. 

Milan,  Que. 

The  general  contract  for  the  erection 
of  a  school  for  the  Municipality  has  been 
awarded  to  Alexander  Nicholson.  Ap- 
l)roximatc  cost,  $:!.500.  Fittings  will  be 
required. 

Ottawa,  Ont. 

The  contract  for  heating  anrl  plumb- 
ing in  connection  with  .St.  Lucas  Evan- 
gelist Church.  McKay  Street,  has  been 
let  to  C.  Wyman,  249  Creighton  Street. 

Port  McNicholl,  Ont. 

fn  connection  with  the  public  school 
being  erected  on  .Seventh  Avenue  for 
f)istrict  No.  16.  Township  of  Tay.  the 
contract  for  Corinthian  stone  has  been 
let  to  Corinthian  Stone  Company,  G. 
T.  R.  Junction,  Guelph. 

Princeton,  B.  C. 

In  connection  with  the  erection  of  a 
Post  Office  and  store  for  Alex.  Bell,  the 
general,  masonry,  carpentry,  roofing  and 
plastering  contracts  have  been  awarded 
to  W.  Wilson,  the  painting  contract  to 
Max  Wilson,  the  contract  for  plumbinp 
to  F.  Hale,  and  for  electrical  work  to 
G.  McDonald. 

Toronto,  Ont. 

The  contract  for  plumbing  in  connec- 
tion with  the  Polish  Catholic  Church  on 
Gillespie  Street  has  been  let  to  G.  E 
Wimpenny,  59  Boon  .Avenue,  the  paint- 
ing contract  to  T.  J.  O'Connor.  64  St. 
Clarens  Avenue,  and  the  contract  for 
roofing  and  galvanized  iron  work  to  J. 
Gow.  .100  Arthur  Street. 

The  Board  of  Education  have  let  the 
contract  for  an  iron  fence  around  the 
grounds  of  the  Technical  School.  Lip- 
pincott  Street,  to  the  Dennis  Wire  & 
Iron  Works  Company.  Limited.  London. 
Ont.,  subject  to  approval. 

Victoria,  B.  C. 

The  general  contract  for  the  erection 
of  an  observatory  on  Little  Saanich 
Mountain  for  the  Department  of  Public 
Works,  Ottawa,  has  been  let  to  the  Mc- 
Alpinc  Robert^""  C'^"'*^'''"'*^'""  *  OITI- 
pimy,'  H:{V  HastmLi-s  Streft  \\p<it^ 
"tni'fir    Approximate  cost.  $75,000. 

Walkerville,  Ont. 

Tile  masonry  contract  in  connection 
with  the  erection  of  a  lodge  hall  and 
store  for  the  Independent  Order  of  Odd- 
fellows and  E.  H.  Gregory.  127  !.4  Win- 
dermere Road,  has  been  let  to  Cross 
Bros..  \'ictor  Apartments.  Aylmer  .\ve- 
nue.  Windsor.  Approximate  cost  of 
building.  $:!0.000. 

Yorkton,  Sask. 

The  Provincial  Department  of  Public 
Works,  Regina,  have  let  the  contract  for 
heating  in  connection  with  the  addition 
to  the  Land  Titles  Office  to  Parrott  & 
Byers,  Yorkton.  " 


Business  Buildings  and  Indus- 
trial Plants 

Buckingham,  Que. 

N.  Cochrane,  has  commenced  the  erec- 
tion of  a  business  block  at  Main  and  St. 
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Jijscph  Streets,  estimated  to  cost  $4,000. 
Brick  veneer  construction. 

Calgary,  Alta. 

Estimates  are  being  prepared  for  fin- 
ishing the  office  and  store  building  be- 
ing erected  on  Eighth  Avenue  VV.,  for 
J.  S.  Mackie.  Foundations,  steel  work, 
and  concrete  floors  were  completed  two 
years  ago  by  Jones  &  Lyttle,  Bow  River, 
and  Sixth  Street  W. 

Fort  William,  Ont. 

1.  C.  Murray,  Victoria  Block,  is  con- 
sidering the  erection  of  stores,  at  an 
approximate  cost  of  $7,000.  Architect, 
F.  .\llen,  c/o  owner.  Pressed  Ijrick  con- 
struction, stone  and  concrete  foundation, 
felt  and  gravel  rooting. 

Goderich,  Ont. 

(iood  i)rogTess  is  being  made  on  the 
erection  of  a  furniture  factory  for  J.  E. 
Baechler,  Goderich  Lumber  &  Milling 
Company.  Owner  is  in  the  market  for 
woodworking  machinery,  shafting  and 
three-storey  hoist. 

Hamilton,  Ont. 

IMans  have  been  drawn  for  a  store  and 
aiiartnients  to  be  built  at  220  Wentwortli 
Street  S.,  by  George  F.  Webb,  136  Stin- 
son  Street,  at  an  approximate  cost  of 
$5,000.  Brick  construction,  stone  foun- 
dation, felt  and  gravel  rooling. 

.Additions  to  the  premises  of  Arcade, 
Limited.  43-51  James  Street  N.,  are  con- 
templated. .Architect,  \V.  A.  Edwards, 
Hamilton  Provincial  &  Loan  Building. 

George  Hill,  8  Stuart  Street  E.,  is  con- 
templating the  erection  of  an  addition  to 
the  stable  and  storage  building  at  21-2.'i 
Vine  Street.  Steel,  reinforced  concrete 
and  brick  construction,  felt  and  gravel 
roofing.  Estimated  cost,  $5,000.  Archi- 
tect, F.  J.  Rastrick,  30  King  Street  E. 

Hull,  Que. 

W Drk  has  been  started  on  the  erection 
of  a  moving  picture  theatre  on  Main  St. 
for  Joseph  I'aquin.  Fireproof  construc- 
tion.   Estimated  cost,  $15,000. 

A  moving  picture  theatre  is  being 
built  on  Main  Street  by  T.  &  D.  Paquin, 
97  Frcmtenac  Street.  Work  by  day  la- 
bor. Brick  construction,  shingle  roof- 
ing.   Estimated  cost,  $5,000. 

E.  Pelletier,  Chelsea  Road,  is  erect- 
ing a  restaurant  by  day  labor,  estimated 
to  cost  $4,000. 

J.  Pharand,  85  Champlain  Avenue,  is 
about  to  erect  a  store  by  day  labor. 
Brick  veneer  construction,  concrete 
foundation,  felt  and  gravel  roofing.  Esti- 
mated cost.  $4,500. 

Lindsay,  Ont. 

Horne  Bros.,  William  Street,  are  about 
to  rebuild  their  plant,  the  Town  having 
decided  to  guarantee  their  bonds  to  the 
extent  of  $65,000  for  this  purpose.  Man- 
ager, .\.  Horne. 

Mabee,  Ont. 

Joseph  Stewardson  is  considering  the 
erection  of  a  general  store,  at  an  esti- 
mated cost  of  $7,000.    .Architect  not  yet 
appointed. 
Montreal,  Que. 

Tindirs  on  roofing  and  (irnamciital 
iron  work  required  in  the  erection  of 
Stables  for  James  M.  .Aird,  165  St.  IV- 
bain  Street,  are  being  received  by  .An- 
glin's.  Limited,  65  Victoria  Street. 

Morrin,  Alta. 

I'lic  erection  of  a  flour  mill  is  contem- 
lil.iicd  liy  '  »lscn  &  Johnson. 

New  Westminster,  B.C. 

In  connection  with  the  erection  of  an 


elevator  and  warehouse  on  Front  Street 
for  the  Brackman-Kerr  Milling  Com- 
pany, tenders  on  superstructure  are  be- 
ing received  by  the  Architects,  Gardiner 
&  Mercer,  Trust  Building.  Material 
will  include  400,000  feet  of  lumber. 

Regina,  Sask. 

l^lans  are  being  prepared  by  J.  E.  For- 
tin,  10  Kerr  Block,  for  a  garage  to  be 
erected  for  the  Roman  Catholic  Epis- 
copal Corporation.  .Approximate  cost, 
$8,000. 

The  erection  of  a  theatre  is  being  con- 
sidered by  the  Orpheum  Circuit,  Fort 
Street,  Winnipeg.  Manager,  E.  J.  Sul- 
livan. 

S.  Jerome,  Que. 

Charlemagne  Huot  is  about  to  erect 
a  store  and  residence  on  St.  Georges 
Street,  at  an  estimated  cost  of  $4,000. 
Brick  construction,  gravel  roofing. 

St.  Thomas,  Ont. 

An  office  building  will  be  erected  this 
summer  on  Talbot  Street  for  the  Huron 
&  Erie  Loan  Company,  442  Richmond 
Street. 

Stratford.  Ont. 

The  by-law  to  provide  $25,000  for  a 
site  for  the  Bartlett  Automobile  Com- 
pany, 1261  Queen  Street  W.,  Toronto, 
has  been  defeated. 

Toronto,  Ont. 

Work  has  been  started  on  alterations 
to  the  factory  at  6  Macauley  Avenue  for 
A.  .A.  Lind,  52  Boustead  Avenue.  Ap- 
proximate cost,  $3,500. 

Work  has  been  started  by  day  labor 
on  painting  at  the  Union  Station  and  re- 
pairs to  the  roof.  Superintendent,  J.  J. 
Beck.    Approximate  cost,  $20,000. 

Plans  have  been  drawn  for  an  addi- 
tion to  the  factory  of  the  Dominion 
Wheel  &  Foundry  Company,  131  East- 
ern Avenue.  Proctically  all  material 
purchased.    Approximate  cost,  $5,000. 

R.  C.  Bustard,  146  Confederation  Life 
Building,  is  erecting  a  factory  on  Vine 
Street,  estimated  to  cost  $3,500.  Brick 
construction,  felt  and  gravel  roofing. 

Vancouver,  B.C. 

The  McLaughlin  Motor  Car  Com- 
pany, 1219  Georgia  Street,  propose  to 
erect  a  reinforced  concrete  garage  at 
Thurlow  and  Georgia  Streets,  at  an  esti- 
mated cost  of  $75,000.  Local  Manager, 
G.  C.  Coulson. 

Vulcan,  Alta. 

The  erection  of  an  elevator,  with  a 
capacity  of  30,000  bushels,  is  contem- 
plated by  A.  Lee. 

West  Burnaby,  B.C. 

The  erection  of  a  store  and  garage  on 
Kingsway  is  contemplated  by  F.  W.  Sil- 
ver.   Estimated  cost,  $5,000. 

Windsor,  Ont. 

Plans  are  being  prepared  by  T.  7.. 
Humphries,  McDougall  Street,  for  a 
livery  barn  to  be  erected  on  Sandwich 
Street  for  H.  J.  Green,  Cartier  Place. 

Wolfville,  N.S. 

Tile  \\'(jlfville  .\pi)le  Company,  Lim- 
ited, are  considering  the  erection  of  an 
aple  house,  at  an  estimated  cost  of  $4,- 
1)00.     Im-;iiiu-  construction,  metal  roofing. 

Woodstock,  Ont. 

Tenders  on  the  erection  of  a  grand- 
stand for  the  .Agricultural  Society  will 
be  received  until  June  24th  at  Molson's 
Bank.  Dundas  Street.  IMans  and  speci- 
fications at  the  Bank. 


CONTRACTS  AWARDED 

Guelph,  Ont. 

In  connection  with  the  telephone 
building  being  erected  on  Cork  Street 
for  the  Bell  Telephone  Company,  Mon- 
treal, the  cut  stone  contract  has  been 
let  to  J.  A.  Rigg,  Labelle  Building,  Wind- 
sor, the  carpentry,  steel,  plastering, 
painting,  and  interior  fittings  contracts 
to  Secord  &  Sons,  Limited,  Brantford, 
and  the  heating  and  plumbing  contract 
to  C.  Taylor,  12  Dalhousie  Street,  Brant- 
ford. Electrical  work  will  be  done  by 
owners.  Contracts  for  roofing  and  gal- 
vanized iron  not  let. 

Hamilton,  Ont. 

The  contract  for  roofing  in  connection 
with  the  factory  being  built  on  Burling- 
ton Street  by  Praetor  &  Gamble  Com- 
pany has  been  let  to  Thomas  Irwin  & 
Son,  22  McNab  Street  S.  Previous  re- 
port in  error. 

The  contract  for  the  erection  of  an 
extension  to  the  Dominion  Steel  Foun- 
dry, Depew  Street,  has  been  awarded 
to  Hancock  Bros.,  35  Locomotive  Street. 
Reinforced  concrete  construction,  con- 
crete and  brick  foundation,  felt  and  gra- 
vel roofing.    Approximate  cost,  $4,000. 

Kingston,  Ont. 

In  connection  with  the  locomotive 
shop  which  has  been  erected  for  the 
Canadian  Locomotive  Company,  Limit- 
ed, Ontario  Street,  the  fan,  heater  coils 
and  motor  for  the  heating  and  ventilat- 
ing equipment  in  the  sheet  iron  and 
sniith  shop  are  being  supplied  by  the  B. 
F.  Sturtevant  Company  of  Canada,  New 
Birks  Building,  Montreal. 

Montreal,  Que. 

In  connection  with  the  erection  of  an 
addition  to  stores  on  St.  Catherine 
Street  for  A.  J.  Higgins,  St.  Lawrence 
Hall,  the  general,  carpentry,  roofing, 
plastering,  and  painting  contracts  have 
been  let  to  Xavier  Parizeau,  312  Cham- 
plain  Street,  and  the  heating  and  plumb- 
ing contract  to  Whyte  &  Delaney,  51 
City  Councillors  Street. 

A.  Piche,  496  Bloomfield  Avenue,  is 
building  fiats  and  stores  on  St.  Lawrence 
Boulevard  for  J.  U.  Meunier,  107  St. 
James  Street.    Estimated  cost,  $6,000. 

Ottawa,  Ont. 

In  connection  with  the  erection  of 
stores  and  apartments  on  Elgin  Street 
for  S.  W.  Halliday,  20  Arlington  Street, 
the  plastering  contract  has  been  let  to 
Brooks  &  Davis,  Union  Street,  and  the 
painting  contract  to  the  general  con- 
tractor, A.  C.  Ikirton,  509  McLeod 
Street. 

The  contract  for  heating  and  plumb- 
ing in  connection  with  the  stores  and 
apartments  being  built  on  Somerset 
Street  by  K.  Cohen,  106  Sweetland  Ave- 
nue, has  been  let  to  C.  Wyman,  240 
Creighton  Street. 

Owen  Sound,  Ont. 

The  contract  for  the  erection  of  a 
hydro  station  and  office  for  the  Provin- 
cial Hydro-Electric  Commission,  Con- 
tinental Life  Building,  Toronto,  has  been 
let  to  G  rier  &  Lethbridge,  Owen  Sound. 

Petawawa,  Ont.  " 

The  general  contract  for  the  construc- 
tion of  frame  testing  houses  for  the  Rus- 
sian Government  has  been  awarded  to 
W.  G.  .Adamson.  126  Sparks  Street,  Ot- 
tawa.   .Approximate  cost.  $18,000. 

Quebec,  Que. 

J.  B.  Renaud  &  Company,  126  St.  Paul 


52 


T  H  K    CONTRACT  RECORD 


June  '■'.(),  101; 


Street,  have  awarded  tlie  masonry  con- 
tract for  the  erection  of  a  warehouse  to 
E.  Cote,  .360  l^ichelieu  Street,  and  the 
carpentry  contract  to  L.  D.  Vezina,  156 
St.  Patrick  Street. 

Toronto,  Ont. 

The  contract  for  alterations  to  a  res- 
taurant at  8.3  Yon^e  Street  for  John 
Thompson,  Limited,  Chicago,  111.,  has 
heen  let  to  Krahl  Construction  Company, 
Chicago,  Til.  Smaller  trades  will  be  sub- 
let. yVpproximate  cost,  $20,000.  Rrchi- 
tects.  Hands,  Harris  &  Merritt,  7  King 
Street  E. 

The  Board  of  Control  have  let  the  con- 
tract for  flooring  at  the  High  Level 
Pumping  Station  to  the  Toms  Contract- 
ing Company,  13  Rusholme  Park  Cres- 
cent, at  $5,847. 

J.  H.  Hill,  451  Grace  Street,  has  let  the 
contract  for  heating  and  plumbing  in 
connccticjii  vvilli  the  store  and  residence 
l)eing  erected  at  832  Bloor  Street  to  J. 
H.  Wilson,  111  Robert  Street,  and  the 
carpentry  contract  to  A.  H.  Stewart. 

Weston.  Ont. 

Work  has  been  started  on  the  erection 
of  a  store  and  apartments  on  Main 
Street  for  J.  Nason.  The  masonry,  con- 
crete and  carpentry  contracts  have  been 
let  to  W.  C.  Gregory,  Robert  Street. 
Other  trades  not  yet  awarded.  Approxi- 
ate  cost,  $4,000. 


Residences 

London.  Ont. 

11.  A.  Taylor,  140  Ridout  Street,  con- 
templates the  erection  of  two  residences, 
estimated  to  cost  $5,500.  Frame  and 
white  brick  construction,  concrete  tcnm- 
dation,  shingle  roofing. 

Maisonneuve,  Que. 

Work,  by  day  labor  has  been  started 
on  the  erection  of  six  flats  for  J.  M.  R. 
Coulombe,  120  Vennet  Street.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing.    Approximate  cost, 

$10,000. 

Montreal,  Que. 

E.  Genella,  2755  Verville  Street,  is 
building  a  residence,  estimated  to  cost 
$3,000. 

Leduc  &  Monpetit,  116  Rose  de  Lima 
Street,  have  commenced  the  erection  or 
six  flats.    Estimated  cost,  $3,000. 

Ovila  Dubon,  218  Dufresne  Street,  is 
erecting  three  flats,  at  an  estimated  cost 
of  $4,500. 

Oakville,  Ont. 

Charles  Carson  is  considering  the 
erection  of  a  residence  to  cost  about 
$5,000. 

Plans  are  being  prepared  by  W.  H. 
Hawkes  for  a  residence  to  be  built  for 
Roland  Hill.  Brick  veneer  construction, 
concrete  foundation,  shingle  roofing. 
Approximate  cost,  $4,000. 

Work  has  been  commenced  on  the 
erection  of  a  dwelling  on  Reynolds 
Street  by  J.  S.  Marshall,  Inglehart  Ave- 
nue.   Estimated  cost,  $5,000. 

Ottawa,  Ont. 

Jolm  E.  Wilson,  166  Kent  Street,  is 
considering  the  erection  of  a  residence 
on  .St.  iM-ancis  Street,  at  an  estimated 
cost  of  $4,500.  Brick  veneer  construc- 
tion, stone  foundation,  shingle  roofing. 

Prices  on  painting,  heating,  plumbing 
and  electrical  work  required  in  altera- 
tions to  a  residence  on  James  Street  for 
P.  J.  Powers,  Wellington  Street,  are  be- 


ing received  by  F.  C,  Sullivan,  Archi- 
tect, Castle  Building,  Queen  Street. 

A  residence  is  l^eing  built  by  day  labor 
on  Edgar  Avenue  for  D.  G.  Boyd,  122 
Spadina  .A^venue.  Approximate  cost,  $3,- 
000. 

Albert  Weekman,  1029  Carling  Street, 
contemplates  the  erection  of  a  brick  ve- 
neer residence  at  a  cost  of  about  $3,800. 
-Stone  foundation,  shingle  roofing. 

A  residence  will  be  built  on  Clemow 
Avenue  for  F.  Beech  by  day  labor. 
Architect,  W.  E.  Noffke,  Plaza  Build- 
ing, Rideau  Street.  Approximate  cost, 
$16,000. 

Work  is  about  to  start  by  day  labor  on 
the  erection  of  a  residence  on  Clemow 
Avenue  for  F.  X.  Plaunt,  333  McLaren 
Street.  Brick  construction.  Estim;ited 
cost,  $16,000. 

The  erection  of  a  residence  on  Wend- 
over  Street  is  contemplated  by  Ira  M. 
Bower,  133  Hopewell  Street.  Brick  ve- 
neer construction,  stone  foundation, 
sliingle  roofing.    I^stimated  cost,  $4,500. 

Outremont,  Que. 

The  work  required  in  the  remodelling 
of  a  residence  at  215  McDougall  Street 
for  J.  A.  Guimond,  will  be  done  by  day 
labor.  Architects,  Atpiin  &  Brault,  908 
New  Birks  Buildin.L;.  Montreal.  Brick 
construction.     Estimated  cost,  $8,000. 

Rupert,  Que. 

Work  lias  been  commenced  on  the 
erection  of  a  summer  bungalow  for  P. 
I^eroux,  Laval  Street,  Hul.  Brick  con- 
struction, concrete  foundation,  slate  roof- 
ing.   Approximate  cost,  $3,500. 

Toronto,  Ont. 

A  residence  is  being  erected  at  14  Wil- 
fred Avenue  by  William  Wilkie,  10  Wil- 
fred Avenue.  Smaller  trades  will  be  let. 
Brick  construction,  shingle  roofing.  Ap- 
proximate cost,  $4,000. 

Work  has  been  commenced  on  the 
erection  of  a  residence  on  Normandy 
Boulevard  for  H.  A.  Johnston,  67  Bel- 
haven  Road.  Brick  construction,  shin- 
gle roofing.    Estimated  cost,  $3,000. 

W.  A.  Taylor,  4  Laurier  Avenue,  will 
have  plans  drawn  shortly  for  a  residence 
to  be  erected  on  North  Yonge  Street,  at 
an  approximate  cost  of  $4,000.  Brick 
construction. 

H.  Davidovitch,  566  Dufferin  Street, 
has  commenced  the  erection  of  a  resi- 
dence, estimated  to  cost  $6,000.  Brick 
construction,  shingle  roofing. 

Holmes  &  Anderson,  275  Jones  Ave- 
nue, are  building  three  residences  on 
Langford  Street,  at  an  estimated  cost  of 
$5,000.  Brick  construction,  shingle,  felt 
and  gravel  roofing. 

Plans  have  been  prepared  for  a  resi- 
dence to  be  erected  on  Morrison  Ave- 
nue by  J.  R.  Joyce,  91  Royce  Avenue,  at 
an  estimated  cost  of  $.3,000.  Ijrick  con- 
struction, shingle  roofing. 

W.  A.  Goy,  54  Harvie  Avenue,  has 
commenced  the  erection  of  a  residence 
on  Cloverdale  Avenue  by  day  labor. 
Brick  construction,  shingle  roofing.  Ap- 
proximate cost,  $3,000. 

F.  C.  Lankin,  265  Fulton  Avenue,  has 
commenced  the  erection  of  a  pair  of  re- 
sidences at  10-12  Furness  Avenue. 
Brick  construction,  shingle,  felt  and  gra- 
ver roofing.    Estimated  cost,  $3,500. 

Winnipeg,  Man. 

I.  W.  Parker,  473  Bcrcsford  .'\ venue, 
has  commenced  the  erection  of  a  resi- 
dence on  Rathgar  Avenue,  estimated  to 


cost  $3,000.  Frame  construction,  stone 
foundation,  shingle  roofing. 

Work  has  been  started  on  the  erection 
of  a  residence  by  N.  Nelson,  31  Lipton 
Street.  F"rome  construction,  stone  foun- 
dation, shingle  roofing.  Estimated  cost, 
$3,100. 

CONTRACTS  AWARDED 

Brantford,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  at  161  Dufferin  Street  for 
E.  B.  Duncan,  104  William  Street,  has 
been  awarded  to  Nathaniel  Kews,  97  Erie 
Avenue,  and  the  contract  for  heating, 
plumbing,  and  electrical  work  to  Brant- 
ford F'lumbing  &  Heating  Company,  148 
Dalhousie  Street.  Approximate  cost, 
$6,500. 

Charlottetown.  P.E.I. 

The  general  contract  for  the  construc- 
tion of  a  frame  residence  for  W.  H.  Tid- 
marsh  has  been  let  to  Major  Schurman, 
Church  Street,  Summerside.  Approxi- 
mate cost,  $6,000. 

The  congregation  of  St.  James"  Church 
liave  let  the  contract  for  remodelling  the 
manse  to  Major  Schurman,  Church 
Street,  -Summerside.  Estimated  cost. 
$5,000. 

Hamilton,  Ont. 

The  contract  for  the  erection  of  two 
residences  at  359  McNab  Street  W.  for 
J.  Donohue,  Wellington  and  Cannon 
Streets,  has  been  awarded  to  .\ndrew 
Gow,  141  Young  Street.  Brick  construc- 
tion, stone  foundation,  shingle  roofing. 
Approximate  cost,  $3,700. 

In  connection  with  alterations  to  a  re- 
sidence on  Inglewood  Drive  for  W.  J 
-Southam,  Chedoke  .Avenue,  the  general, 
masonry,  carpentry,  and  roofing  con- 
tracts have  been  awarded  to  Gummo  & 
Donaldson,  15  Tuckett  Street. 

E.  Dempster,  City  Hall,  has  let  the 
general,  masonry,  carpentry,  and  roof- 
ing contracts  for  the  erection  of  a  resi- 
dence to  F.  D.  Barnes,  90  Jackson 
Street  W.,  and  the  heating  and  plumb- 
ing contracts  to  H.  Barnes.  93  Clyde 
Street.  Plastering  and  electrical  work 
not  let.    Approximate  cost,  $4,000. 

Crompton  &  Crompton,  Bank  of  Ham- 
ilton Building,  have  let  the  sub-contract 
for  plastering  in  connection  with  the 
erection  of  three  residences  to  H.  Han- 
cox,  41  Robins  Avenue,  the  painting  con- 
tract to  R.  Fetch,  11  Argyle  Avenue,  the 
contract  for  plumbing  to  E.  E.  Coveli, 
264  Ottawa  Street,  and  for  electrical 
work  to  H.  Gretton,  49  Robins  .\venue. 

Hamiota,  Man. 

The  masonry  and  carpentry  contracts 
for  the  erection  of  a  farm  residence  for 
.\rthur  Atkinson,  c/o  R.  L.  Smith.  Archi- 
tect, 301  Boyd  Building,  Winnipeg,  have 
lieen  let  to  A.  Bostrom.  255  Pritchard 
Avenue,  Winnipeg.    Estimated  cost,  $9.- 

500. 

Kingston,  Ont. 

The  .general  contract  for  the  erection 
of  three  bungalows  for  H.  F.  Norman. 
Patrick  and  Charles  Streets,  has  been 
awarded  to  the  Kingston  Cement  Pro- 
ducts, 66  Charles  Street.  Cement  block 
construction.    Approximate  cost.  $4,000. 

Byron  Derbyshire.  163  Union  Street, 
has  let  the  contract  for  the  construction 
of  three  bungalows  to  the  Kingston 
Cement  Products,  66  Charles  Street.  Ce- 
ment block  construction.  Estimated 
cost,  $4,200. 

Work  has  been  started  by  W.  H.  Gor- 
don, 12  Nelson  Street,  on  the  erection  of 
a  residence  on  .A.lbert  Street,  estimated 
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to  cost  $9,000.  Architects,  W.  Newlands 
&  Son,  2;)S  Bagot  Street. 

Lansdowne,  Ont. 

The  contract  for  the  erection  of  a  con- 
crete and  brick  residence  for  A.  W. 
Burtch  has  been  let  to  A.  Sherman.  Ap- 
proximate cost,  .$4,000. 

Lunenburg,  N.S. 

Riissel  W'eblj  has  let  the  general  con- 
tract for  the  erection  of  a  frame  and 
concrete  residence  to  Frank  A.  Young, 
I'flham  Street. 

Montreal,  Que. 

Work  has  been  started  on  the  erection 
of  a  residence  for  J.  A.  Dionne,  581  St. 
Catherine  Street  W.,  by  Savage  &  Le- 
cacq,  2i:i  St.  Ferdinand  Street.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  rooling. 

J.  P.  Tremhlay,  291  Prudhomme  Ave- 
nue, has  let  the  roofing  contract  in  con- 
nection with  the  erection  of  two  flats 
on  Old  Orchard  Street  to  A.  C.  St. 
Amour,  28  Botrel  Street,  the  plastering 
ct)ntract  to  A.  Dutrisac,  133  Sir  George 
E.  Cartier  Street,  the  contract  for  heat- 
in.ir  and  plumbing  to  E.  &  H.  Madorc, 
2.")ti0  Notre  Dame  St.  VV.,  and  for  elec- 
trical work  to  Vallee  &  Hamilin,  1867 
St.  James  Street. 

North  Bay,  Ont. 

The  contract  for  heating"  and  plumb- 
ing in  connection  with  the  residence  be- 
ing erected  on  Main  Street  W.,  for  D.  A. 
Campbell,  Campbell  Block,  has  been 
awarded  to  S.  J.  Cherry,  109  Main  Street 
\V. 

Oakville,  Ont. 

Work  has  been  commenced  on  the 
erection  of  a  dwelling  for  L.  Wright. 
Mana.ger  of  the  Aluminum  Works,  bj' 
E.  Burrell,  Reynolds  Street.  Brick  ve- 
neer construction,  concrete  foundation, 
shinge  roofing.  .\pproximate  cost, 
$4,000. 

Orillia,  Que. 

E.  Webb  &  Sons,  75  Mississaga  Street 
E.,  are  building  a  residence,  estimated  to 
cost  $4,500.  The  contract  for  carpentry 
work  and  material  for  interior  trim  has 
lieen  let  to  J.  .\.  Orton.  f'^ont  .Street. 

Ottawa,  Ont. 

The  masonry  and  carpentry  work  in 
connection  with  alterations  to  a  resi- 
lience on  James  Street  for  P.  J.  Powers, 
4'i2  Wellington  Street,  will  he  done  by 
the  general  contractor,  A.  Boehmcr,  380 
Creighton  Street. 

G.  Clark.  Hr>-Z  Somerset  Street,  has  let 
the  contract  for  heating  and  plumbing 
in  connection  with  the  erection  of  a  resi- 
dence to  J.  Montgomery,  IGG  Centre 
Street.    Owner  will  do  electrical  work. 

The  contract  for  heating  and  plumb- 
ing in  connection  with  the  residence  be- 
ing erected  on  h'ifth  .Avenue  by  W.  II. 
Craig,  Kit)  Bank  Street,  has  been  let  to 
T.  Walters.  288  Booth  Street,  and  the 
electrical  contract  to  Rideau  Electric 
Supplies,  128  Bank  Street. 

Leon  Petegorsky,  87  Goulbourne  .'\ ve- 
nue, has  let  the  contract  for  plumbing 
in  connection  with  the  apartments  be- 
ing erected  at  Laurier  and  Chapel 
Streets  to  Godfrey  &  Chapman,  348  Ri- 
deau .Street. 

In  connection  witli  tlie  residence  be- 
ing built  by  J.  F'.  Yandon,  180  Hopewell 
Avenue,  the  electrical  contract  has  been 
awarded  to  S.  .Andrews,  13  Armstrong 
Street. 

y   \'.  Rogers,  Limited,  .Sparks  Street. 


have  let  tlic  contract  for  heating  and 
plumbing  in  connection  with  the  erection 
of  a  residence  on  Fairmont  Street  to 
Thomas  Walters,  288  Booth  Street,  and 
the  electrical  contract  to  Rideau  Electric 
Supplies,  128  Bank  Street. 

The  plastering  and  painting  contracts 
in  connection  with  alterations  and  addi- 
tions to  apartments  on  Frank  Street  for 
F.  .Argue  have  been  let  to  the  general 
contractors,  Alexander  &  Campbell,  245 
Bank  Street. 

The  contract  for  the  erection  of  a  brick 
veneer  residence  on  Butternut  Street  for 
Mrs.  M.  Dunning  has  been  let  to  R. 
W.  Dunning,  295  Creighton  Street.  Stone 
foundation,  shingle  roofing".  Approxi- 
mate cost,  $5,000. 

In  connection  with  the  residence  be- 
ing" erected  on  Bellwood  Street  for  the 
Oakland  Land  Company,  58  Sparks 
-Street,  the  plastering"  contract  has  been 
awarded  to  T.  Patterson,  70  Rosedale 
Street,  the  heating  contract  to  Pease 
I'^oundry  Company,,  Limited,  287  Lyon 
Street,  the  contract  for  plumbing  to  J. 
P.  Baird  &  Company,  775  Bank  Street, 
and  for  electrical  work  to  Dominion 
Electric  Company,  417  Sparks  Street. 

The  brickwork  contract  in  connection 
with  alterations  and  additions  to  apart- 
ments on  Somerset  Street  for  C.  D. 
Joyce,  1102  Somerset  Street,  has  been  let 
to  J.  Copeland,  19  Laurel  A  Street,  the 
contract  for  supply  of  lumber  to  McAu- 
lifi'e  Davis  Company,  Duke  Street,  and 
for  tiles  to  Shaver  &  Beattie,  Booth 
Building. 

Sandwich  East  Township,  Ont. 

T.  C.  Ray,  Royal  Bank  Building,  Wind- 
sor, has  let  the  follov^'ing  contracts  for 
the  erection  of  a  residence: — masonry, 
.A.  Sefton,  71  Howard  Street;  carpentry 
and  roofing.  Ward  Bros.,  242  Dougal  St.; 
plastering,  F.  Troup,  Victoria  Road, 
Walkerville:  painting.  Summers  &  Lang- 
lots,  care  of  owner;  heating  and  plumb- 
ing, T.  Blackliurn,  54  Pitt  St.  E.;  electric- 
al work,  A.  Cook,  103><  Albert  Street. 

Toronto,  Ont. 

M.  Peters,  (>I7  Queen  Street  W.,  has 
let  the  general  contract  for  the  erection 
of  a  residence  at  Lippincott  and  Fler- 
rick  Streets  to  A.  F.  Foster,  9G0  St.  Clair 
.Avenue  \V.    Approximate  cost,  $4,000. 

Westmount,  Que. 

The  contract  for  the  erection  of  an 
adclitifjn  to  the  residence  of  M.  J.  Stack. 
48;34  Western  Avenue,  has  been  awarded 
to  G.  E.  Blackwell,  4184  St.  Catherine 
Street.    .Approximate  cost,  $4,500. 

W.  Dalton,  577  Lansdowne  .Avenue, 
lias  let  the  general  contract  for  the  erec- 
tion of  a  residence  on  Willow  Avenue 
to  Anglin's,  Limited,  ()5  Victoria  Street, 
Montreal.  Work  has  lieen  started.  Ap- 
proximate cost,  $6,800. 

Windsor,  Ont. 

The  masonry  contract  in  connection 
with  the  erection  of  a  residence  for  C. 
&  M.  Glendon,  Ouellette  .Avenue,  has 
been  let  to  G.  Sewell,  219  Ouellette  .Ave., 
the  carpentry,  roofing,  plastering,  paint- 
ing and  electrical  contracts  to  W.  Hed- 
rick.  and  the  contract  for  heating  and 
l>lumbing  to  Windsor  Hardware  Com- 
pany. 7-  Sandwich  Street. 

Tilt  masonrj'  contract  for  the  erection 
fif  a  residence  on  Wj^andotte  Street  for 
.Alexander  Campbell  lias  been  let  to  IT. 
W.  Wilson,  the  carpentry  and  roofing 
contract  to  Urgel  Jacfpies.  1(>0  Dougall 
.Avenue,   the   pl.'islering  contract    tn  O. 


Lockwood,  158  Goyeau  Street,  the  con- 
tract for  painting  to  Lossing  &  Harris, 
100  Church  Street,  the  heating  and 
plumbing  contract  to  J.  L.  Hcureux,  and 
the  electrical  contract  to  G.  Campeau, 
121  Tuscarora  Street. 

The  general  contract  for  the  construc- 
tion of  a  residence  on  Caron  Avenue  for 
E.  G.  Milligan,  Heintzman  Building,  has 
l)een  transferred  to  T.  I.  Brush,  .32  Moy 
Avenue.    Approximate  cost,  $5,000. 

Work  has  been  commenced  on  the 
erection  of  a  double  residence  on  Caron 
Avenue  for  E.  G.  Milligan,  Heintzman 
l>uilding".  The  sub-contract  for  heating 
and  plumbing  has  been  let  to  Windsor 
Hardware  Company,  71  Sandwich  Street 
E.  Masonry,  carpentry,  roofing,  plaster- 
ing, and  painting  will  be  done  l)y  the 
general  contractor,  T.  S.  Brush,  32  Moy 
Avenue,. 

Work  has  been  started  on  the  erec- 
tion of  five  residences  on  Pelissier  Street 
for  Albert  Little,  201  Goyeau  Street,  by 
L.  D.  Galloway,  Victoria  Road,  Walker- 
ville. Plans  are  being-  prepared  for  three 
additional  residences.  Frame  and  brick 
veneer  construction,  concrete  foundation, 
shingle  rooling".  Estimated  cost,  $3,200 
to  $4,500. 

Power  Plants,  Electricity  and 
Telephones 

Ailsa  Craig,  Ont. 

The  Town  Council  are  considering  the 
installation  of  a  power  distribution  and 
lighting  system.    Cerk,  J.  S.  Smith. 

Beaverdale.  Sask. 

Tenders  will  be  received  until  noon. 
July  10th,  by  A.  L.  Ashdown,  Secretary 
to  the  Creekside  Rural  Teleplione  Com- 
pany, Limited,  for  (1)  construction  of  the 
Company's  system,  including  material 
and  labor,  and  (2)  labor  only.  Plans 
and  specifications  at  the  Department  of 
Telephones,  Regina,  and  at  office  of  the 
Secretary. 

Dewar  Lake,  Sask. 

Tenders  will  be  received  until  July  15th 
by  S.  Finley,  Secretary  to  the  Flax- 
combe  North  Rural  Telephone  Com- 
pany, for  (1)  all  labor  and  material  re- 
quired in  the  construction  of  the  Com- 
pany's system,  and  (2)  labor  only.  Plans 
and  specifications  at  office  of  the  Depart- 
ment of  Telephones,  Regina,  and  with 
the  Secretary. 

Toronto,  Ont. 

The  Parks  Conimittee  have  recom- 
mended the  installation  of  an  ornamental 
lighting"  system  on  University  Avenue, 
at  an  estimated  cost  of  $10,000.  Under- 
ground system. 

Widdifield  Township,  Ont. 

The  Municipal  C-ommissioners  are  in 
the  market  for  material  necessary  for  the 
construction  of  a  telephone  system.  Sec- 
retary, J.  A.  Carmichael,  North  Bay. 

CONTRACTS  AWARDED 

Forget,  Sask. 

Tlie  contract  for  the  North  Forget 
Rural  Telei)hoen  Con"ipany's  system  has 
been  let  to  \V.  D.  Craig.  Princess  Thea- 
tre Block.  Regina.  Estimated  cost,  $7.- 
000. 

Winnipeg,  Man. 

T  In-  llciard  of  LOntrol  have  let  the  con- 
tract for  the  supply  of  a  motor  genera- 
tor exciter  set  to  Vickers.  Limited.  20 
I'deurv  Street,  Montreal,  at  $5,400. 


Tenders  and  For  Sale  Department 


Tenders  for  Foundations 


Tfinl.  i-  uill  tie  received  by  registered  post  only 
1,1  ,          Tuesday,  July  6.  1915,  for  construct- 
ing   l,.niHl.iln'n-.    for    incinerating    plant    on  Don 
Koailway. 

Tenders  must  lie  adilrossed  to  the  Chairman, 
lioar.l  of  Control,  City  Hall,  and  be  plainly 
marked  on  outside  of  envelopes,  "Tender  for 
Foundations,  Refuse  Incinerating  Plant."  Speci- 
tications  and  form  of  temler  may  be  obtained  at 
Street  C<ininiisNi..nei '-.  MIIh  r.  Parties  tendering 
must  comply  -.liully  witli  MHiditions  of  City  By- 
law as  111  .IciMiMl  and  sureties,  as  set  out  in  speci- 

III,  n-  and  P.inis  nf  tender.    The  lowest  or  any 

tender    n.il    ni'i  rssaiily  accepted. 

T.  L.  CHURCH,  Mayor, 
•ji;  Chairman,  Roarrl  of  Contrid. 


Tenders  for 
Construction  of  Bridges 


Sialid  lind.rs,  plainly  ni.iiked  as  to  contents, 
will  Ik  ir.  (iv.  ,I  by  the  nndi  i  signed  uii  to  noon 
(if  Tuesday.  July  2'Oth,  1915.  (or  the  cimstruction 
.if : 

1.  Reinforced  Concietc  Slab  Ctdvert  of  12  ft.  span, 
between  North  ( aiillimlinry  and  Whitchurch 
Townships,  Con.   VI.,  in  the  County  of  York. 

•>  Reinforced  (  .nu  utc  Slab  Culvert  of  12  ft. 
span,  betwei  ri  \..iih  ( iiiillinihury  and  Whit- 
church Townsliii.s.  l.rtween  (on.  VIII.  and 
IX.  East,  in  the  .(  ounty  of  York. 
Plans  and  specifications  and  all  necessary  in- 
formation may  be  seen  at  the  office  of  the  under- 
signed, 57  Adelaide  Street  East,  Toronto. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

FR.\NK  I5ARBER, 

County  Engineer. 
Toronto,  June  20th,  litl.'').  2G 


Sealed  tenders,  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Incandescent  Lamps, 
Public  P.uildings,  Ottawa,  Ont.,  will  he  received 
at  this  office  until  4  p.m.,  on  Tuesday,  July  13, 
1915,  for  tlie  work  mentioned. 

Tenders  will  not  be  considered  unless  _  made 
upon  forms  supplied  by  Department  and  in  ac- 
cordance with   conditions  contained  therein. 

Specifications  to  be  seen  on  application  to  Mr. 
Thos.  A.  Hastings,  Clerk  of  Works,  Postal  Sta- 
tion "F,"  Toronto,  to  Mr.  R.  L.  Deschamps, 
Overseer,  Dom.  IJldgs.,  Montreal,  and  to  the 
Chief  Architect,  Department  of  Public  Works, 
Ottawa. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheipie  on  a  chartered  bank,  payable  to 
the  order  of  the  Honourable  the  Minister  of  Pub- 
lic Works,  equal  to  ten  per  cent.  (10  p.c.)  of 
the  amount  of  the  tender. 

By  order, 

R.  C.  Desrochers, 

Secretary. 

Department  of   Public  Works, 

—81952.  Ottawa,  June  28,  1915.  2C 


Board  of  Education 


Sealed  tenders,  whole  or  separate,  addressed  to 
the  Secretary-Treasurer  of  the  Board,  will  be 
leceived  until 

Tuesday,  July  13th,  1915 

For  All  Trades 

Enlargement  McMurrich  School 

(Ossington  Avenue  near  St.  Clair) 
also 

Midsummer  Repairs 


Complete  shop  outfit,  consisting  of: — 
One  10  X  15  Iron  .Shaper; 
One  Pedestal  Emery  Stand ; 
One  20-in.   Square   Base  Champion   Drill ; 
One  14  X  28  Fay  &  Scott  extension  gap  lathe; 
One  8  H.P.   Gasoline  Engine; 

Together    with    belting,    shafting,    hangers,  and 
pulleys. 

This  machinery  in  first-class  condition.  Box 
213,  Contract  Record,  Toronto.  25-27 


SALESMAN  WANTED 

with  connection  among  architects;  state  experi- 
ence and  give  references.  Box  217,  Contract  Re- 
cord  &  Engineering  Review,   Toronto,   Ont.  26 


CITY  ENGINEER 


.Xpplications  marked  "'Application  for  Engineer" 
vyill  be  received  by  the  undersigned  up  to  noon, 
Friday,  July  2nd,  1916,  for  the  office  of  City 
Engineer  for  the  city  of  C.uelph.  .Applicants  to 
state  qualifications  and  experience,  and  give  re- 
ferences. 

T.  J.  MOORE, 
26  City  Clerk. 


Fires 

Kentville,  N.S. 

The  Arena,  belonging  to  the  Kentville 
Arena  Conii>any,  has  been  destroyed  by 
fire,  causing  a  loss  of  $HJ,000.  Presi- 
dent, T.  P.  Calkin. 

Maple  Green,  N.B. 

The  residence  of  William  LeBlanc, 
Postmaster,  has  been  completely  des- 
troyed by  fire. 

Minerve,  Que. 

.\  store  and  residence  belonging  to  J. 
L.  Letourneau  and  the  residence  of  H. 
Letourneau  have  been  completely  des- 
troyed by  fire.  Loss,  $12,000,  partially 
insured. 


Lanigan,  Sask. 

Tenders  on  the  construction  of  a  tele- 
jihone  system  for  the  Tipperary  Rural 
Telephone  Company  will  be  received  un- 
til noon,  July  5th,  by  the  Secretary,  E. 
G.  Fisher.  Plans  and  specifications  with 
the  Secretary  and  at  the  Department  of 
Telephones,  Regina. 

St.  Francois  Xavier,  Man. 

Tenders  will  lie  received  until  July  0th 
by  R.  J.  McBeath,  Municipal  Secretary, 
for  the  construction  of  a  reinforced  con- 
crete bridge  on  wooden  piling.  Pl.ins 
and  specifications  with  the  Highway 
Commissioner.  Provincial  Government. 
Winnipeg. 

Toronto,  Ont. 

Caplan  Bros,  and  Layevsky.  2.^7  Aug- 
usta .Avenue,  are  receiving  tenders  on 
slate  roofing  and  electric  wiring  required 
in  the  erection  of  ten  residences. 

The  Board  of  Control  will  receive  ten- 
ders until  July  6th  on  the  construction 
of  foundations  for  the  Don  Roadway 
Refuse  Incinerator  Plant.  Plans  at  t)ffice 
of  the  Street  Commissioner,  City  Hall. 


Sperificatiiins  may  be  seen  and  all  information 
obtained  al  the  office  of  the  Superintendent  of 
Buildings,  (  ity  Hall,  Toronto.  Each  tender  must 
be  accompanied  with  an  accepted  bank  cheque 
for  five  per  cent,  of  the  amount  of  tender  or  its 
equivalent  in  cash,  applying  to  said  tender  only. 
Surttitv  for  all  tenders  exceeding  four  thousand 
dollar'-  must  be  furnished  by  surety  companies. 
Tendeis  must  be  in  the  hands  of  the  Secretary- 
Treasurer  at  his  office  in  tlie  City  Hall  not  later 
than  2  o'clock  on  the  day  named,  after  which  no 
tender  will  he  received.  The  lowest  or  any  ten- 
der  will   not   necessarily  be  accepted. 

MILES  YOKES, 

C'hairman  of  Committee. 

W.    C.  WILKINSON, 

Secretary-Treasurer. 
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FOR  SALE 


Stone  Quarry  and  Gravel  Pit — .lO  acres  finest 
limestone,  three  acres  gravel;  forty-five  miles  from 
Toronto;  adjacent  to  railway;  price  ten  thousand; 
would  consider  revenue  pmducing  property  for 
part.     Box  218,  Conirart    Record,  Toronto,  26 


FOR  SALE 


Late  News  Items 

Arrow  River,  Man. 

Tenders  on  the  erection  of  a  school 
will  be  received  until  noon.  July  2nd,  by 
J.  R.  Lynch.  Plans  and  specifications 
with  Mr.  Lynch. 

Forget,  Sask. 

C.  \{.  Force,  Secretary  to  the  Pro- 
testant School  District  No.  1,  will  receive 
tenders  until  9  p.m.,  July  3rd.  for  the  con- 
struction of  a  school  house.  Plans  and 
specifications  with  Secretary. 

Guelph,  Ont. 

The  City  Council  will  receive  tenders 
until  July  6th  for  laying  .5,.'>00  feet  of  con- 
duit pipe  and  for  the  construction  of  a 
reinforced  concrete  reservoir,  with  a  cap- 
acity of  500,000  gallons.  Plans  and  speci- 
fications at  office  of  the  Water  Ctjmmis- 
sioners.  City  Hall. 

Lachine,  Que. 

Tenders  will  be  received  until  p.m.. 
July  2nd,  by  the  City  Clerk,  for  the  sup- 
ply of  cast  iron  water  pipe,  specials, 
sewer  pipe,  valves  and  valve  boxes,  hyd- 
rants, stone,  river  sand  and  cement. 
.Specifications  at  office  of  the  Engineer, 
V.  H.  Dupont. 


June  .-iO.  1915 
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PUMPS 


* 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

'T^HIS  Pump  is  hydraulically  balanced  against  end 
-■-  thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  ''Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

INGLIS'  PRODUCTS  ARE  ''MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Umited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office :  Room  509  Canadian  Express  Building 
Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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The  "PANAMA  LINE"  of  Road  Machinery,  Road  Graders, 

Levellers  and  Drags 

is  the  most  complete  line  of  practical  Road  Machinery  made  in  Canada 


GRADERS 
Panama  Giant  (traction)  3300  lb«. 
Panama  Standard  (6  horse)  2800  lbs. 
Panama  Boston  (2  or  4  horse  I  1000  lbs. 
Panama  Jr.  Improved  (2  horse)  600  lbs. 
CAST  IRON  AND  CORRUGATED  CULVERTS 


The  TOWNSHIP  WINNER 
Road  Drag 

With  the  Anti-Skid  Hear  Truck  Attached 


Ask  for 
1915  Catalogue 
No.  255 


The  Exeter  Mfg.  Co.,  Limited,  Exeter,  Ont. 

J.  L.  Nailson,  Winnipeg,  Man.,  Western  Agents      T.  E.  Dean^  Ft.  William,  Agent  N.  Ont 


SCRAPERS 

Panama  Drag  Scrapers    Panama  Wheeled  Scrapers 
DRAGS 

3-Way  Drag  No.  1  3-Way  Drag  No  2 

Township  Winner,  8  ft.        Township  Winner,  7  ft. 
Panama  No.  1        Panama  No  2  Sinnplcx 

A  FULL  LINE  OF  CONCRETE  MACHINERY 

THEY  ARE  ALL  SAYING 
THE  SAME 

"Last  Spring  we  pur- 
chased from  the  Exeter 
Mfg.  Co.,  Limited,  one 
Panama  Jr.  Improved  Grader 
and  one  Township  Winner 
Drag  with  truck.  The  mem- 
bers of  our  Council  Board 
were  all  surprised  that  this 
grader  would  do  the  heavy 
grading  that  we  did  with  it. 
This  is  all  the  road  machin 
ery  we  have  in  our  town 
and  we  have  been  able  to 
keep  our  streets  in  excellen' 
condition  with  the  use  of 
these  two  machines." 
(Signed) 
Reeve  of  Teeswater, 

If  you  want  Service,  Get  the 
PANAMA  JR.  IMPROVED. 
Don't  Get  the  "Just  as 
Good." 

Ask  for 
1915  Catalogue 
No.  2 


A 

Luxfer 
Canopy 


FINISH    up  your  entrance  with  a  Luxfer 
Canopy  and  you  will  add  a  distinctive 
"something"  to  your  building  that  will 
greatly  improve  its  appearance. 

We  design  and  manufacture  leaded  glass 
canopies  of  all  sizes  and  styles.  If  you  have 
your  own  design  we  will  execute  it  faithfully. 

Luxfer  Prism  Co.,  Limited 

100  King  St.  West,  Toronto,  Ont. 


June  :!0,  i;)ir> 
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Preserves  Roads 
Pret/ents  Dust- 

Made  in  Canada 


Outremont — a  Tarvia  Town 


OUTREMONT, 
a  handsome  and 
exclusive  residential 
section  of  Montreal, 
built  two  of  its  prin- 
cipal avenues  with 
Tarvia  as  a  binder  in 
1912. 

Tarvia  isadenseand 
tough  coal  tar  pre- 
paration. "Tarvia 
X",  the  densest  and 
heaviest  of  the  three 
g"rades  of  Tarvia, 
was  used  in  Outre- 
mont. 

1 11  hdt  tluifl  fi  irm  it  wa> 
poured  u])(in  tlic  stone 
uiien  the  r(  lad  was 
huilt  and  hardened  np- 
on  eoiiHiiLi",  thereby  en- 
closing the  stone  in  a 
tougii.  ])histie  matrix. 
Being  a  coal  tar  pro- 
duct, Tarvia  is  natur- 
ally    waterproof  and 


Stuart  Avenue,  Outremont,  Quebec, 
built  with  "Tarvia  X"  in  1912. 


frost-proof,  and  accord- 
ingly these  tarviated 
surfaces  shed  water  in- 
stantly and  never  form 
mud. 

This  Tarvia-concrete 
withstands  automobile 
traffic  perfectly.  The 
grinding  of  the  wheels 
cannot  loosen  the  stone 
or  create  dust.  The  sur- 
face is  always  clean 
and  firm  and  is,  of 
course,  vastly  more  dur- 
able than  plain  maca- 
dam. 

The  results  of  Outre- 
mont's  experience  with 
tarviated  macadam  are 
amply  stated  in  the 
simple  fact  that  after 
two  years'  experience 
Outremont  now  uses 
Tarvia  almost  exclu- 
sively in  pavement 
work  throughout  the 
town. 

There  are  many  other 
such  "Tarvia  towns"  all 
over  the  Dominion. 


Special  Service  Department. 


Tliis  Company  has  a  corps  of  trained  engineers  and 
chemists  who  have  given  years  of  study  to  modern  road 
prot>lems.     The   advice  of   these   men   may   be   had  for 

the  a^kintr  hy  anyone  inteiestefl. 


1(  \  on  will  wrlie  to  the  nearest  oflice  regarding  road 
problems  and  conditions  in  your  vicinity  the  matter  will 
liave  prompt  attention. 


THE   PATERSON    MANUFACTURING    COMPANY,  LIMITED 

MONTHKAt,  TORO.Vro  WI.VNIl'F.O  VA  NCOT  VKIi 

THE  CARRITTE-PATERSON  MANUFACTURING  CO.,  LIMITED 


8T.  JOll  V.  \.  n. 


HALIFAX,  N.  S. 


SYDNEY,  N.  S. 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  ^"^^  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

Applied  Perspective,  by  William  P.  P.  Longfellow. 
Published  in  1901  by  Houghton  Mifflin  &  Com- 
pany. 'J8  pages,  illustrated.    Price  $1.00. 

I'.ritish  &  Foreign  Building  Stones,  by  John  Watson, 
Published  in  1911  at  the  University  Press,  Cam- 
bridge, England.    483  pages.    Price  50  cents. 

Building  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
Images,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

I^and  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
165  pages,  illustrated.     Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  2T6  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 
Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.   260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 

Contract  Record 
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Jas.  Dickson,  Pres.  Gho.  T.  Dickson,  Vice-Pres 

Dickson  Bridge  Works  Co. 

Campbellford,  Ont. 


Bridge  over  Spanish  River  at  Massey,  Oat. 

Steel  Bridges,  Steel  Buildings 
Roof  Trusses 

and  other  Structural  Steel 

Foundry  and  Machine  Shop  in  connection. 
Estimates  on  application 


TRADE 


STANLEY 


MARK 


Stanley's  Gra- 
diometer  saves 
much  time  in 
Railway  and 
Drain  ag  e 
Works.  Can  be 
divided  to  read 
either ordinary 
or  percentage 
gradients. 
Illustrated 
pamphlet  on 
appli  cation 


The  Largest  Manufacturers  of  Surveying 
and  Drawing   Instruments  in  the  World. 

Drawing  Office  Stationery  of  all  kinds  sup- 
plied on  the  most  favorable  terms.  A  very 
large  stoclr  kept. 

Please  send  for  our  catalogue  "K  91"  and  compare  our 
prices  with  thoso  of  other  first-class  makers. 

W.  F.  Stanley  &  Co.,  Limited 

286  Hifh  Holborn,  LONDON,  ENGLAND 


Steel  Dump  Cars 

Any  Size  or  Design 

Workmanship  Guaranteed 
Prompt  Delivery  Prices  Moderate 


(Car  Dumps  Either  Side) 

Let  us  Quote  on  Your  Requirements. 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water   supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 
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Canada  Wire  &  Cable  Co.,  Limited 

Head  Office  and  Work.,  TORONTO 

Bare  and  Insulated  Electrical  Wires 

for  all  purposes. 
Electric  Railway  Trolley  Wire  and 

Feeder  Cable. 

Halos  OlficeR  and  Hraricli  VVarehoiiBes : 
401  Lake  of  the  Woods  Building,  MONTREAL. 
150  Princess  Street,  WINNIPEG. 

Macdonald  Marpole  Co.,  Ltd.,  427  Seymour  St..  VANCOUVER. 
Canada  West  Electric,  Ltd.,  REGINA  and  EDMONTON. 
Northwestern   Engineering  &   Construction   Company,  Limited, 
CALGARY. 

Prompt  shipments  from  Factory  or  nearest  "warehouse. 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  marl<et. 
Offlce-M  4515-M  4516      Residence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


.Sales  Offlceg 
WelUnd  -  Ontario 

Cobalt  Ontario 
7  Banic  Street  Chambeft 

Ottawa 
417  New  Birk.  Buildinc 
Montreal 


';:x;'n:t::''  standard  steel 

A.way  in  stock  CONSTRUCTION  CO. 

Reinforcing  Bart  LIMITED 
■.Self.SenterinK"  WELLAND        -  CANADA 

Manufacturers  and  Erectors 


Corrugated 
Sheeting 

.Send  for  Stock  List 


Steel  Buildings  and  Bridges 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  <u'e  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000Ton8  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


ARE  YOU  GOING  TO  BUILD? 

Before  erecting  your  new  building  you  should 
consider  the  possibilities  and  many  advantages 
to  be  gained  by  the  use  of 

"AMERICAN"  Enameled  Brick 

Write  for  catalogue,  also  samples,  miniature  or 
full  size. 

AMERICAN  ENAMELED  BRICK  &TILE  COMPANY 

1182  Broadway,   New  York. 


KAHN   ARMOR   PLATES  for  CONCRETE  ROADS 

Write  for  descriptive  pamphlet 


Ci'O-is  sectional  view  showlnEc.ioint  inotc  ii  i  il  by  Ivahn  Armor 
Plates  with  filler  between  them. 


Kahn  Armor  Plate. 
The  Beveled  Edge  Protects  the  Concrete 


TRUSSED    CONCRETE    STEEL   CO.   OF  CANADA,  LIMITED,  Walkerville,  Ont. 


June  .lO.  I'.ii:. 
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Air  Compressors 

of  Belliit  Make  have  gained  their  reputation  for 


Simplicity  of  Design 
Compact  Design 
Continuous  Operation 


Noiseless  Running 
Low  Oil  Consumption 
Overall  Elfficiency 


Messrs.  Belliss  &  Morcom,  Ltd. 

BIRMINGHAM,  ENGLAND 

Laurie  &  Lamb 

Board  of  Trade  BuUding,  MONTREAL 


Agents 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "Keith*'    Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.         write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Of f ice :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Maw*.  WALKER'S  LTD.,  '-',5;i-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCKY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBERT  HATIIILTON  &  CO..  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


FOR  SALE 


2  locomotives,  1  4ll  loii,  1  .").")-ton, 
15 — 25-ton  l)iiil<ies,  standard  gauge. 
1  IS-ton  Dinkie,  ;{0-in.  gauge. 
2S  flat  cars,  (iO.OOO  lbs.,  want  ofTer. 
.'{  steam  sliovels. 

1  locomotive  crane,  15-ton,  8-wlieel  50  ft.  boom. 

100  6-yd.  cars,  standard  gauge. 

12  4-yd.  cars,  o()-in.  gauge. 

Derricks,  steel  and  wood. 

Concrete  mi.xcrs. 

Rock  crushers. 

Motors,    !4   h.p.   to  2(1(1  li.p. 

Transformers. 

Hoisting  engines. 

Pumps  all  sizes. 

S()(l  tons  of  .")(i-pound  relaying  rails. 
50  tons  of  25-pound  relaying  rails. 


W.  FRASER, 


83  Craig  Street  West 

MONTREAL 


INDUSTRIAL  LOCOMOTIVES 


The  designs  of  our  small  locomotives 
are  the  result  of  wide  experience. 

All  details  are  accurately  finished  to 
standard  gauges  and  are  absolutely  inter- 
changeable on  all  locomotives  of  the 
same  class  and  size. 

This  cuts  out  long  delays  when  parts 
wear  out,  as  parts  liable  to  wear  can  be 
kept  on  hand  or  shipped  promptly  from 
our  works. 

MONTREAL  LOCOMOTIVE  WORKS,  LIMITED 

DOMINION  EXPRESS  BUILDING.  MONTREAL.  CANADA 


 LAfHBO/lRO  

costs  much  less  than  lath  ancJ  plaster — makes  warmer,  dryer  walls  and  ceihngs-  enables  you  to  finish  a  house  a 
month  sooner  —  «nd  will  never  warp,  crack  nor  fall  off.   Can  be  papered,  painted,  covered  with  burlap  or  panelled 

Bishopric  Lath  Board  is  made  of  kiln-dried  lath  imbedded  in  a  layer  of  Asphalt-Mastic,  surfaced  on  the  other 
side  with  Tough  Sulphite  Fibre  Board.  The  lath  gives  strength — the  Asphalt-Mastic  makes  it  wind,  damp  and 
vermin  proof — and  the  pa|)er  gives  a  fine  surface. 

Write  for  ^.unpUs  .iiul  particulars  about  Bishopric  Products  and  Permafite  Roofing  to 
rfi|  Y%*      1  •  "lirr      11     T>  J  ¥   •         •!       J  Office  and  Fnclory: 

The  Bishopric  Wall  Board  Co.,  Limited,    538  Bank  St.,  Ottawa,  Canada 
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CUT  STONE 


TWO  questions  of 
importance  to  you. 
Have  you  decided 
about  the  cut  stone 
for  your  next  contract? 
Have  you  work  that 
demands  unusual  skill? 

We  can  do  special 
work  capably  and 
promptly.  Send  us  the 
details  and  we  will 
quote  you  prices.  We 
supplied  the  cut  stone 
for  the  Central  Tech- 
nical School,  Toronto. 
Judge  us  by  the  work 
we  do. 


Geo.  Oakley  &  Sons,  Limited 

278  Booth  Avenue,  TORONTO 


firaN(]BON[^lj\in 


GAUGE 


Two  reasons  cause  the  user  of  ordinary  metal  lath  io  use  a  liea\ y  Range  ;  tlie  need  for 
stififness,  and  as  a  precaution  against  corrosion.  Herringbone  users  are  freed  from  the  first 
reason  by  the  ribbed  design  of  the  lath.  Copper  alloy  the  latest  Herringbone  improvement 
gives  Herringbone  Lath  without  increase  in  weight,  an  increase  of  61  per  cent,  in  resistance 
to  corrosion.  In  other  words,  assuming  a  failure  of  the  jirotective  coating,  twenty-seven 
gauge  Herringbone  Copper  Lath  will  last  longer  than  twcntv-thrce  gauge  ordinarv  metal 
Alloy 

lath.    And,  best  of  all,  the  price  has  not  been  advanced. 

Contractors  who  have  been  using  twenty-three  gauge  ordinary  nu-ta!  lath  may  therefore 
snl)stitnte  twenty-seven  gauge  Herringbone  Copper  Lath,  maintain  the  ([nality  of  their 
work,  and  increase  their  profits.  Alloy 

Ask  for  the  booklet  "Why  Copper  Alloy?" 

Clarence  W.  Noble         -         General  Sales  Agent 

117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Manufacturers 


June  :?n,  1015 
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The  Ormsby-Lupton  Steel  Sash 
The  Superior  Steel 


Sash 

Gives  Fire  Protection 

Lowers  Insurance 

Rates 

Can  be  purchased  very 
little  in  advance  of 
the  price  of  Wooden 
Sash. 


Send  for  Catalogue  and  Prices. 
A.  B.  Ormsby  Company,  Limited 

.      ...    ...  TORONTO 

Astaciated  with 

The  Metal  Shingle  &  Siding   Co.,  Limited 

Proton      Montreal       Winnipeg       Saskatoon  Calgary 


We  can  supply  you  with  Hangers  to  carry 
any  size  door  and 

Parallel  Equipment 

in  the  strongest  style  of  track. 

The  Round   Track  with  Adjustable 

Supports. 


Manufacturers  of 


The  best  goods  in  the  hanger  hne 

ALLITH  MFG.  CO.,  LIMITED 


HAMILTON 


For  Surface 

Treatment  of 
Roads  the 

TAROADS 

patent  Machines  are 
far  in  advance  of  any 
other  Tar  Spraying 
apparatus  on  the  mar- 
ket for 

Efficiency 

and 

Expedition 

(penetration  assured.) 
They  are  capable  of 
DOUBLE  the  out- 
put of  all  other  ma- 
chines. 

Write  for  illustrated 
folders. 

ENQUfRfES 
SOL/CITED 


Cablet: 
TAROADS  -  LONDON 


TAPOAOSI   SYNDICATE,  LTD. 


9  VICTORIA  STREET 
WESTMINSTER,  London,  Eni 
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STEAM  and  AIR  ENGINES,  HOISTING  EN» 
GINES,  STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co.  \ 

Grand  Haven, 

Mich. 


Swinging  Engine 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
followmg  places  : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,   Offici  North  (  j^j^      F.vrninfi,  North  210" 


Tiie  contract  for  the  new  Half  Million  Dollar 
Civic  Library  at  Montreal  has 
been  awarded  in 


Queenston  Blue"  Limestone 


Specify  and  get  the  best  Canadian  Stone. 


The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS.  ONT. 

Caloc  Acronfc-  Toronto,  Geo.  W.  Britn.ll ,  BuiMert' Exchange, 
saies  /\genrs.  Montreal,  Arthur  S.  Findl.y.  lO  Phillip. Pl.ce. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manufacturers  under  Canadiaa  and  U.S.  L.ttari  Pat.al 

Toronto       '  Canada 


Ca\vthr.\  Mulock,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  :-TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 


June  30,  1915 
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Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 


Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  mezisure. 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 
Frost --Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office       -      90  West  Street 
HEW  YORK  CITY 


Now  for 

"Metallic"  Ceilings 

There  is  big  money  in  metal  ceiling  work  if 
you  make  sure  of  using  the  right  material. 
"METALLIC"  CEILINGS  always  lay 
right,  because  they  are  made  right.  No 
gaping  joints  or  "skew"  lines.  They  make  a 
quick,  good,  satisfactory-to-everybody  job. 
Patterns  are  snappy  and  up-lo-date. 

Get  our  Catalogue  and  Price  List. 

Metallic  Roofing  Co.,  Ltd. 

Manufacturers — Toronto  &  Winnipeg 


Warren 
Pipe 


Ask  us  to  quote  on  your  next  order — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  -         NEW  YORK 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  FRIGES 

CEMENT,  LIME.  AND  URICK 

Cement— delivered  in  O  ban  el  lots,  $1.8G  per  bbl. ; 
with  bags,  $2.25;  car  lots,  $1.50  on  the  track, 
with  pkgs.  $1.90. 

Lime — grey  3Sc,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  15U0  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  Iniff, 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire  cut  Ijiick  for  foundation  work,  .$S.50  on 
tlie  cais,  delivered  $0.50;  "Tapestry"  biick. 
local,  $12  to  $20,  imported,  $20  to  $;!0 ;  sand 
lime  biicli,  $7.50;  King  Edward  Siding;  $li.5ii 
at  tlie  mill;  $8.50  delivered  on  the  job.  I'av 
ing  brick,  No.  1,  $1S  per  M.  f.o.b.  West  I  o 
ronto;  No.  2  $14;  paving  blocks.  No.  1,  $24 
per  M.  ;  No.  2,  $18.  Sun-Tex  face  brick,  $lt) 
to  $20  per  M.  ;  Oenison  interlocking  liollow 
tile,  $G0  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  bulif  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 

Crushed  stone— 2-in.,  $1.05;  1-in.,  $1.10;  Vfin., 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 
yd  ,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER  (BUILDING  MATERIAL) 

Toronto  prices  (wholesale)  delivered : 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  10  ft., 
■   $20-  18  ft.,  $2.S;  1-in.  Hemlock  No.  1  $21; 
No.' 1  Hemlock  decking  $22  to  $23;  No.  2 
Hemlock,  dimension  and  1  in.,  $16  to  $18. 

Pine— 1-in.  by  4-in.  to  6-in.,  $27;  l  in.  by  8-in., 
.$29;  l  in.  by  10-in.,  $30;  1-in.  by  12-in.,  $3U 
to  $32;  2-in.  by  4-in.  to  13-in.  white  pme, 
12  ft.  to  10  ft.  long.  $20  to  .$:U ;  7/8  Jiy  0 
and  10-in.  pine  shelving,  $33  to  $36;  7/8  x 
12-in.  pine  slieivin^,  $45;  \o.  1  vvliiie  pine 
flooring,  $34;  No.  1  spruce  flooring.  $26;  No. 
1  pine  decking  D  2  S.  $28;  spruce  decking, 
$26;  No.  1  pine  V.  or  beaded  sheeting, 
$35;  No.  2  ditto,  $.S2 ;  pine  trim  4-in.  cas- 
ing, $1.75  per  100  ft.;  5-in.  ditto,  $2;  8-in. 
pine  base,  $2.75  to  $3.25;  4-in.  pine,  window 
stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.35;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5  50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  .$4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  X  12,  12  X  12,  12  X  14,  8  X  10,  8  x  12, 
10  X  14,  14  X  14,  8  X  14,  12  x  16,  14  x  10, 
16  x  16,  $32,  retail  $37 ;  10  x  16,  14  x  18,  16  x 
18,  $39;  s  X  10.  12  X  18,  IS  x  18,  $.36;  16  x 
18  14  N  211,  1<;  X  20,  $36.50;  8  x  18,  12  x  20, 
18  X  20,  1"  X  20,  .$37.50;  8  x  20,  14  x  22, 

16  X  22,  IS  X  22,  20  X  22,  22  x  ,22,  $45;  12  x 
22,  $39;  10  x  22,  $39.50;  8  x  22,  14  x  24,  18  x 
24,  20  X  24,  22  x  24,  24  x  24,  12  x  24,  10  x 
24,  $45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $2.25  base  ;  twisted  and  de- 
formed, $2,50;  structural  sections  $2.75  to  $3. 

Galvanized  iron — 28  gauge  $5.35. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o  b. 
Toronto;  4-in.  $34  per  net  ton;  ti  in.  to  12- 
in.  $33;  12  in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets— 26  gauge  $5.20  per  sq.,  28 
gauge  $3.00  to  $3.50  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft. ;  6-in.,  40c  ft. ;  8-in., 
55c  ft.;  9-in.,  70c  ft.;  12-in.,  $1  ft.;  15-in., 
$1.40.;  IS  in.,  $1.90  ft.;  20  in.,  $2,25  ft.;  24- 
in.,  $3.25  ft.;  less  74  per  cent.,  4-in  to  12-in., 
70  per  cent.,  15-in.  to  18-in,,  65  per  cent.,  20- 
in.  to  24-in. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $.8  to  $8.50, 
liags  extia;  sanded  $4  .00,  in  car  lots  at  tlie 
yard. 

Hydrated  lime— $9.50  to  $11  in  20  ton  car  lots. 

Plaster  of  Paris — Anclior,  Crown  and  Standard 
wliile  brands,  $1.50  per  bbl.;  Shield  brand 
$1.25;  New  iirunswick  $2.50. 

Rope — manilla,  16c  basis,  second  grade  1.3c  basis, 
sisal  rope,  li>'/iC  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  85c.  per  gal.  of  9  lbs. 

Raw  linseed  oil— in  bbls.,  82c.  per  gal.;  red  lead, 
dry,  $8  per  100  lbs. ;  putty  in  bulk,  bbls., 
.$3.50  per  100  lbs.;  in  l(X)-lb.  drums,  $3.85; 
putty  in  25-lb.  tins,  $4.00  per  100  lbs.;  steel 
sasli  putty,  $4.00  per  100  lbs.  ;  turpentine,  in 
bis.,  68c.  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement— $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton  ;  lump,  $9. 

Brick— No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  butf  rustic,  $20;  red 
rustic,  $14;  bufT  (smooth),  $21;  butt  (rough), 
$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10,50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  Stone— 2-in.,  $1.40;  f^-in.,  $1.65;  ^-in,, 
$1.75,  per  ton,  delivered. 

Sand — 05c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each;  50  per 
cent,  at  $19.25;  60  per  cent,  at  $20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.3 
grs.,  $8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No  7,  23.1  grs.,  $14,50;  No.  8,  30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15,00  each;  No.  3,  20  shots,  25  lbs., 
$22  00;  No,  4,  50  shots,  45  lbs.,  $42.00;  No. 
5,  100  shots.  53  lbs,,  $70.00,  Leading  wire, 
in  coils  of  500  ft,,  Ic.  per  ft.;  leading  wire, 
twin  cable,  in  coils  of  250  ft.,  3c.  per  dble. 
ft. ;  connecting  wire  in  coils  or  spools,  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $.3.50,  double  strength 
$4  10;  6- foot,  single  $4.04,  double  $4.64;  8- 
foot,  single  $4,58,  double  $5.18;  10-foot, 
single  $5.12,  double  $5,72;  12-foot,  single 
$5  66,  double  .$6,26;  14-foot,  single  $6,20, 
double  $6.80;  16-foot,  single  .$6.74,  double 
$7  34;  IS-foot,  single  $7.28,  double  $7.88; 
20-foot,  single  $7.82,  double  $8.42;  22-foot, 
single  $8.57,  double  .$9.17;  24-foot,  single 
$9  32.  double  $9.92;  26-foot,  single  $10.07, 
double  $10,67;  28-foot,  single  $10.82,  double 
$11.42;  30-foot,  single  $11.57,  double  $12,17, 

STEEL  AND  IRON 
Steel  angles  :!  in,  x  3  in.  and  up,  $2.7.');  1  in. 
X  1  in.  x  in.,  25c.  extra;  Vn  in.  x)4  in. 
X  Yi  in.  50c.  extra.  Boiler  plates — K  in. 
thick  and  thicker,  $2,20,  Circular  plates- 
Flange  quality,  .30  in,  dimensions  and  over, 
$2.45;  under  30  in.  dimensions,  $2.6.5.  Beams 
and  channels— Under  35  lbs.  per  yd.,  $3.00; 
.35  lbs.  per  yd.  and  over,  $2.85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.85;  2.S  gauge,  $.3.r)0  i>er  stj.  net  cash.  Cop- 
per bearing  slieets — Keystone  black,  28  U.  S. 
gauge,  .$.3.15  per  100  lbs. 

SEWER  PIPE 
Straight  pipe   (per   foot) — 4-in.,  25c;   6  in,,  40c; 
8-in.,  5.'»c;  9-in,.  10c;  10-in.,  SOc ;  12-in..  $1  ; 
24-in.,  $3,25     Bends,  each,  75c.  $1.20;  $2  20. 


$2..'-:0,  $3.20,  $4.00,  $13.  Double  collar,  ;0c, 
$1.2U,  $2,20,  $2,80,  $:!  20,  *4.l)0,  $13  sing'e 
biaiich,  2  ft.,  $1,  $l,(;o,  $2.50,  $3.15,  $;{,tjO, 
.$4.50,  $10.25.  Double  branch,  2  fl,,  »1  75, 
$2. .80,  $:{.S5,  $4,90,  $5,50,  $x,  $2ti,  V.  Pipe, 
■I'A  ft.,  $2,  $3,  $4.12,  $5.25,  $6,  $8.50,  $2T  (ju. 
Syphon,  $2.25,  .$3.00,  $0.00,  $8.40.  VJ.W,  $15, 
(12  in.)  Buchan  trap  cesspools,  double 
syphon,  running  trap  and  lian<i-hole  'lap, 
$2.25,  $3.00,  $0,0,  $8.40,  $9.60,  $15  (12  in.> 
These  prices  are  subject  to  a  discount  of  5<J 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10,00  per  ton.  Plaster  of 
Paris — $2,35  per  bbl.  Rope — Best  .Maniha, 
16c  basis  per  pound;  British  manilla,  K'/iC 
basis;  .African  hemp,  K'/ic;  sisal  rope,  lOi/Jc 
basis;  lath  yarn,  'J^^c  Boiled  linseed  oil — 
in  barrels,  .^((c  per  gal.  of  9  lbs.  Raw  lin- 
seed oil — in  barrels,  HOc  per  gal. 


WINNIPEG  PRIGES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered   in   5-bbI.   lots,  $2,60;   in  car 

load  lots,  $2,2'i,     Mags  10  rents  extra. 

Lime — Grey,  34  cents  per  bushel;  white,  32  centi. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  %'J5; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  lin.,  $2.75; 
V^-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — I'A  and  2-in.,  $2.65;  in.  and 
1-in.,  $2.90;  J4-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $40; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $.32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No, 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12.  12  X  12,  $.38;  10  x  14,  14  x  14,  14  x  10 
0  X  10,  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16. 
16  X  16,  14  X  18,  16  X  IS,  18  x  18,  20  x  20 
$40;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42;  « 
X  16,  6  X  18,  6  X  20,  8  X  16,  8  X  IS,  8  x  20. 
10  X  18.  10  X  20,  12  X  20,  14  x  20,  IG  x  If. 
$43. 

Pine — 1-in.  common.  6  to  10  in.,  $105;  12  in. 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5'A-\n.  ditto,  $4,40;  8-in.  pine  base,  $6: 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50, 

Shingles— No,  1  B.  C.  cedar,  $4;  No.  2,  $3  50; 
No.  1  B.  C.  cedar  dimension,  $5,50;  hand- 
sawn,  $7. 

STEEL  AND  IRON 
Steel— Round    bars,   $2.35   per   100   lbs. ;  square 
twisted,  $2.45  jier  KlO  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  piice,  car  load  lots 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  68) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Gypsum  Products 

^'Pillar  Brand'' 


Hardwall  Plaster,    Cement  Plaster,    Land  Plaster 
Whitewall  Finish,    Plaster  of  Paris 

"  Pillar  Brand  "  Gypsum  Products  are  calcined  and  prepared 
by  expert  workmen  under  experienced  supervision.  The 
material  used  is  the  best  grade  of  pure  Nova  Scotia  rock. 
Our  facilities  for  handling  crushed  gypsum  are  unexcelled. 
SliipmeiUs  b}'  rail  or  water. 


Write  Us, 


The  lona  Gypsum  Co.,  Limited 


Head  Office,  Sydney,  N.  S. 


Mills,  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS  continued. 


(Continued  from  page  (66; 

SEWER  PIPE 
Sewer  Pipe — Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  0  cents;  4  in.,  11  cents;  0  in., 
IG  cents;  6  in.,  IS'A  cents;  8  in.,  .'iO  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton;  sand- 
ed, $T.ljO,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per 
bid.,  in  bags  $15.00. 

PAINTS  AND  OILS 

Paints  and  Oils. — White  lead,  ground  in  oil,  $11.50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal.;  raw  linseed  oil,  in  bbls.,  95 

^  cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.25  per  bbl. ;  putty  in 
25-lb.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  p(;r  gal.  Mi.xed  paint,  ordinary  color's, 
per  gal.,  $.3. It). 


VANCOUVER  PRICES 

CEMENT,  LIME,  AND  liRICK 
Cement— Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
house, ^acks  extra ;  Keens  cement,  $32  per 
;  ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs.  ;  superfine,  white,  $9.50  per  bbl. ; 
white  Portland  cement,  $7.50  per  bbl.  of  350 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

jLime— $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick — Common  red  brick,  $11  f.o.b.  warehouse. 


$10.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  brick,  $35  at  warehouse ;  pressed  buff 
brick  $40  at  warehouse;  .$33  in  car  lots; 
tapestry  brick,  .$45  at  warehouse;  impervious 
brick,  .$45  f.o.b.  buildings;  fire  brick,  $.35  in 
car  lots,  .$40  in  warehouse;  fire  clay,  $12 
per  ton  in  car  lots. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  stone— 2-in.,  $1.40;  1  in.,  $L50;  3/8-in., 
$1.50,  all  f.o.b.  scows. 

Sand — Brick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1.40  per  yard  delivered. 

LUMBER   (BUILDING  MATEKIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr.) — all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
10  X  IG  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
\'ancouver  prices  f.o.b.  warehouse: 
Steel — (round    and    square    bars)    $2.75  base; 
twisted  and  deformed,  $2.90;   structural  sec- 
tions $3.25  to  ^3.75. 

Galavanized  iron — 28  gauge,  $5.75  per  100  lbs. 


Corrugated  iron— 26  gauge,  6,  7  and  8  ft.  sheeti 
$4.45,  9  and  10  ft.  sheets,  $4.6'J  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  IQf) 
lbs. 

Steel  channels  and  beams,  angles  and  plate»— 
$3.25  to  $3.75  per  100  lbs.,  depending  o: 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer   pipe — Vancouver   prices,   f.o.b.  wareno^J^c, 
4  in.,  12>^c.  per  ft. ;  6-in.,  21c.  ft. ;  8-in.,  30f 
ft.;   10-in.,  40c.   ft.;   12-in,  50c.   ft.;   15  i,i 
$1.05  ft.;  18in.,  $1.25  ft.;  20in,.  $1.50  ft., 
24  in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $13.50  to  $15.00,  in  car  ion 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $13  in  car  lots. 
Alca  lime — $1G  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate — $11.50  to  $12.00  per  square,  f.o.b 
Vancouver. 

Rope— Manilla,  full  coil,  16c.  basis;  2nd  grade, 
li'Ac.  basis;  sisal  rope,  12%c.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50  to  $2.75. 
White  lead— ground  in  oil,  $10.50  to  $11  per  100 

lbs. 

Boiled  linseed  oil — in  bbls.,  $1.02  per  gal.  of  9  lbs 
Raw  linseed  oil — in  bbls.,  $1.00  per  gal. ;  red  lead, 
dry,  $10  to  $11  per  100  lbs.;  putty  in  bulk, 
bbls.  3c. ;  putty  in  25-lb.  tins,  4c. ;  turpentine 
in  bbls.,  90c. 


WHY  GAMBLE? 

Why  gamble  with  unknown  roofings  when  you  can  secure  a  NEPONSET  Roofing  for  anv 

type  of  building  at  reasonable  prices. 

The  quality  in  NEPONSET  Roofings  is  assured. 

NEPONSET  PAROID  ROOFING 

is  one  of  the  best  known  of  our  brands.  It  is  however  only  one  of  a  large  line.  We  also 
make  NEPONSET  Wall  board,  the  most  practical  substitute  for  laths  and  plaster  that  has 
ever  been  put  on  the  market.  It  is  made  in  several  finishes  and  its  surfaces  have  been 
waterproofed  so  that  it  is  all  ready  to  apply,  and  needs  no  further  decoration. 


 COUPON 

Bird  &  Son, 

Department  R, 

Hamilton,  Ont. 

Please  send  us  the  following  information  in  regard 
to  your  roofing  and  wall  board: 


Name  

Address 


NEPONSET 

"  PRODUCTS 


Bird  &  Son,  Hamilton,  Ont. 

Montreal  St.  John  Winnipeg 

Calgary  Vancouver 
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Burlington  Steel  Co. 


(Formerly  Canada  Steel  Co.,  Ltd.) 

Hamilton,  Canada 


Limited 


STEEL  BARS 

for  Reinforcing  Concrete « 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

34  ,  7/8'  and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 


Plain  and  Galvanized 


Prompt  Shipment  from  Stock 


"BEATTY  HOISTS" 

Dredging  and  Excavating  Machinery 
Material  Handling  Equipment 

On  work  where  exacting"  and  uninterrupted 
service  is  of  vital  importance,  the  Con- 
tractor who  knows,  uses  BEATTY  Hoists 
because  of  their  proven  RELIABILITY. 

Bring  your  excavating,  dredging  and  ma- 
terial handling  problems  to  us. 

Send  for  Catalog  TODA  Y. 

M.  Beatty  &  Sons 

Main  Office  &  Work.:  Limited 

Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Si  mcoe  Street 


H.  K.  IMiAN'T  1790  St.  James  Street,  Montreal. Que. 

ROBT.  HAMILTON  &  CO   Vancouver.  n.C. 


Agents:— 


K.  LEONARD  &  SONS   St.  John,  N.Ii. 

KKT.LV  I'OWETJ..  LTD..  McArtluir  Bldb..  Winniprt',  V:n 
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Jamrs  Thomson,  President. 


J.  G.  Allan,  Vice-Pre«ident. 


]ahr<i  a.  Thomiom,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Casting^s  and  all  kinds 
of  Waterwoiks  Supplies. 


CAST  I  RlliraWPE 


3  inches  to  6o  inches  diameter 

for  Water,  Gas,  Culvert  and  Sewer 


HAMILTON,  ONT. 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 

MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSVILLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited,  Toront*,  Ont. 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc^  Casting^s  of  all  kinds,  Mooringr  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  
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DUMBWAITERS 

A  double  automatic  Brake  Dumbwaiter 
Automatic  two  ways.    UP  and  DOWN. 

Patented  in  Canada 

We  uMiit  live  representatives  everywhere  in  Canada. 
Write  us  for  particulars. 

Chelsea  Elevator  Company 

332  West  26  St.,  N.Y.  City,  U.S.A. 


Horizontal  Automatic  Exhaust  Relief  Valve 

We  make  automatic  exhaust  re'itf  valves  of  all 
sizes  and  types — horizontal,  vertical,  angle  and 
downward  discharge.  An  inside  dashpot  of 
ample  size  eliminates  shock  in  closing  and  a 
water  seal  insures  the  valve  against  leakage. 


PinSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 


ATWOOD 

ENGINEERS    FOUNDERS  MACHINISTS 

Represented   by  W.  M.  Campbell.  32  Albany  Ave.,  Toronto,  Ont. 


Built  forC.P.R.  Montreal 


CANADIAN 
CHICAGO  BRIDGE&  IRON  WORKS 

BRIDGEBURG,  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  our  nearest  office  today  for 
catalogue  No.  15 
Ofkices:— 
BridgeburK,  Ontario,  1 30}Janet  Street 
Chicago,  Illinois,  1.3H0  W.  105th  Street 
New  York.  N.Y.,  30  Church  Stieet 
Shops:— Bridgeburg.  Ont. 
Chicago,  III.  Greenville,  Pa. 


Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries  solicited. 

CANADA  WIRE  Gr  IRON 
GOODS  CO..  Hamilton 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


II  .1 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling— Positively  LEAK  PROOF. 


Wrte  for  1915  Catalogue 


319  Pender  St. 


VANCOUVER,  B.C. 


A  Scientific  Pavement 


muat  b« 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
Unaffected  by  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 

ITheseCrequirements  arc  met  by 

Asphalt  Block  Pavements 

Send  for  Descriptive  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited     -     Windsor,  Ont. 
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Civil 

Electrical 
Mechanical 


Directory  of  Engineers 


Contractors 

Special 

Interests 


Chipman  &:  Power 

Civil  Eng-inccrs 
TORONTO  WINNIPEG 

Willis    (liipman.      Goo.    II.  Power, 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Piirilicalion,  Sewerage  anil 
Sewage   IJisposal,  Water  Power  Developniciit. 
Tel.  Long  Distance  Uptown  ()74()-41 

New  Birks  Building,  MONTREAL 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.,  Ltd. 


Consulting,  Civil  and 

Sanitary  Engineers 

General  Municipal  Engineering 

Waterworks,  Sewerage 
d  Electric  Lighting 

Winnipeg    Calgary  Vancouver 


Specialties 


(  anc 


John  Haddin 


E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  (  oncrftf.  Water  Works,  Sewers, 
Water   I'owcrs,   Structural   Steel,  P.ridges, 

Huildings,  &c.,  &c. 
11'/^    Gosford  St.  MONTREAL 


Robert   \V.  Hunt, 

President. 
Tlios.  C.  Irving,  .Ti-. 
VicePres. 


Charles  Warnock, 
Mgr.  &  Treas. 
Jas.  W.  Moffat, 
Secretary. 


Robert  W.  Hunt  &  Co. 

Limited 

Engineers 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905  McGill  Bldg.       -       Montreal,  Que. 

Branches 

Traders     Rank     Building,     Toronto.  Ont. 
Standard    Rank   Building,  Vancouver 
Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


Geo.  M.  Miller  &  Co. 


Architects 

Tortinto General  Trust  Building 


TORONTO 


'^  LIMITED  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


ALL  BUILDING  WORK 
LARGE  OR  SMALL 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

.ManvifacUirers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

Phone  OITice  and  Works: 

Main  904  !)or.  (12  Esplanade  E.,  Toronto. 


GEO.  K.  McDOUGALL 

Consultina  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations  rpports,  specifications,  tests,  etc. 

POWER  BLDG.    -  MONTREAL 


STEEL  &  RADIATION  LIMITED 

Products   all    Made    in  Canada 


Toronto, 
Ont 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal. 
Que. 


Steelcrete 

Steel 

Lockers 


Crushed 
Stone 
Roman 
Building 
Stone 


Milton 
Pressed 
Bricks 
Get  Our 
Prices. 


T.  A.  MORRISON  &  CO. 

204  St.  James  St.,  MONTREAL 


STANLEY  LIGHTFOOT 

neC  D  PATENT  SOLICITOR  AND  ATTQNNCT 

LUMSDEN   BLDG.(^  Y^J^^")  TORONTO. 

NEW  BOOKLET  OF^  COUPlETC  INFORMATION  FRCC 
M«-.T.ON  T«.«  »*»cnt  M.  3713 


H.  J.  Griswold. 
Montreal. 


B  .W.  Seton. 

Toronto 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

BR.\XrH  OFFICES: 
24  Adelaide  Street  East.  Toronto. 
1003   L^nion  Trust  Building,  Winnipeg 

Cement   Testing   and  Reinforced 
Concrete  Inspection. 
Mill,  Shop  and  Field  Inspection 
of  Steel  Structures  and  Bridges. 

Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

Expert  Examinations  &  Reports. 

Represented  at  New  York,  Pittsburgh  and 
{"hicago  ;  Glasgow  and  London.  Eng. 
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The  Canadian  Bridge 

Company,  Limited 

WALKERVILLE,  ONTARIO 


Manufacturers  of 


Steel  Buildings 
Roof  Trusses 

Railwocy  •"<>  HigKwak.y 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 


Successor*  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturer*  of 


Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimate*  Furnished  Promptly 
L^Tge  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 


Three  Rivers,  Quebec 
Wayasamack  Pulp  and  Paper 
Co..  Ltd. 

50.000  gallons.  149  feet  to  top 
120,000      "  100  feet  to  top 


Catalogue  No.  IS 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

915  Curry  Bldg.  12  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives :  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds:    Ten  Acrei 

Capacity:    18,000  Ton>  Annually 

We  build  and  erect  all  kinds  of  Strudural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Elscapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,   Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Work*  :  Hillcreit  1  6 1 4-1 61 S-1 6  1 6 
Privata  axchanffe  connecting  all  departmen  tt. 
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Accurate  and  Efficient  Drilling  is  as- 
sured when  you  use 

Canadian 
Long-Service 
Drills 

Made  in  Canada  by  expert  mechanics, 
working  with  highly  specialized  ma- 
chinery, Canadian  Tools  offer  you 
your  money's  worth  every  time. 

We  manufacture  a  complete  line  of 
Forges,  Blowers,  Drills,  Fans,  Disk 
Wheels,  Mill  Exhausters,  Punches, 
Shears,  Pumps,  Engines,  Etc. 

Write  for  Catalog  179-12 

Canadian  Blower  and  Forge  Co. 

Limited 

Berlin       -  Ontario 


St.  John  Montreal  Toronto  Winnipeg  Vancouver 


The  red  brick  de 
luxe,  demanded 
all  over  North 
America  y  where 
quality  is  the  first 
consideration. 


are  made  of  the  famous  Brad- 
ford red  shale— the  ideal  brick- 
making  material. 

They  have  sterling  merit  com- 
bined with  distinctive  color. 


"BRADFORD  REDS "  -  We 
specialize  on  one  color,  red. 
"BRADFORD  REDS''  are  our 
smooth  brick,  made  in  both  dry- 
pressed  and  impervious. 

"Bradford  Ruffs"— The  trade 
name  for  our  rough  textured 
brick,  which  is  especially  adapta- 
ble for  fine  bungalows,  garden 
walls  and  unique  rustic  effects. 

Write  for  the  RED  Catalog. 

Bradford  Pressed  Brick  Co. 

"The  Red  Brick  People" 
Bradford,  Pa. 

l^Ve  also  make  fire-proofing  Hollow 
Brick  and  Hollow  Block. 
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We  are  in  a  position  to  supply  buff  pressed  brick 
of  a  most  attractive  and  uniform  colour. 

Superior  Quality  Prompt  Service 

Interprovincial  Brick  Co.  of  Canada  Limited 

Goodyear  Building,  154  Simcoe  Street,  TORONTO 

P'^-t"'"  Montreal  Agents 

Cheltenham,  Ont.  ^-      ^iner  Co  Limited 


Coristine  BIdg. 


Made  in  Canada 

XCELADUCT 


(Galvanized) 
AND 


ORPENITE 


{Enamelled) 


Conduits 

Orpen  Conduit  Company,  Limited 

Toronto 
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This    Illustration  Shows 

The  Great  Pliability  of  "Durable"  Wire  Rope 

Which  Differs  from  Old  Style  Wire  Rope 

Because 

Each  Strand  is  separately  served 
with  Fibrous  Material 


Replaces  Manilla  for  Stevedoring  and  other  Hoisting 

Dominion  Wire  Rope  Co.,  Ltd. 


Stocks  carried  in 

Montreal,  Winnipeg  and  St.  Catharines 


Montreal 


"Ransome" 


Concrete 
Mixers 


"Marion" 

Steam 
Shovels 


"Davenport" 


Loco« 
motives 


When'  deciding  upon  a  special 
concrete  plant,  let  us  quote  you 
for  a  mixer  that  will  fulfil  all  your 
needs. 


We  supply  "Marion"  Shovels, 
Drag  Line  Excavators,  Rail- 
road Ditchers  and  Dredges 
in  all  sizes  and  styles — for 
all  classes  of  work. 


When  you  want  a  satisfadory 
locomotive,  let  us  quote  you  and 
send  specification — prompt  ship- 
ment. 


F.  H.  HOPKINS  &  CO.,  MONTREAL 

Branches: —  St.  Catharines,  Ont.         1206  union  xmst  eid^.,  Winnipeg         Vancouver,  B.  C. 


Vol.29  Toronto,  July  7,  1915  No.  27 


GLASS  BENDERS 

TO  THE  TRADE 


THE  TORONTO  PLATE  GLASS 
IMPORTING  COMPANY  u„,teo 

GLASS   IMPORTERS   AND  MANUFACTURERS 

91-113   DON   ROADWAY,  TORONTO 


Alphabetical  Index  of  Advertisers,  Page  18      Classified  Directory  to  Advertisements  Page  6 
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THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 


C.  p.  R.  OFFICE  BUILDING  DOMINION  BANK  BUILDING 

Darling  &  Pearson,  Architects  Darling  &  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 

Chicago       -  Illinois 

Agencies  in  all  the  large  cities  of  Canada. 
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28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"TAKING  ONE'S  OWN  MEDICINE " 

When  you  find  a  physician  "taking  his 
own  medicine,"  you  can  usually  rely  on  his 
diagnosis. 

Of  the  thousancl-and-one  articles  of  rubber 
which  we  manufacture,  practically  all  are  used 
by  us  m  our  own  offices,  in  our  own  factories, 
or  in  our  own  homes. 

WE  TAKE  OUR  OWN  MEDICINE 

Our  Ime-up  is  complete,  our  quality  is 
unexcelled  and  our  prices  are  right.  Let  us 
show  \'ou  what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


28  "Service"  Branches 

Throughout  Canada 
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To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE        -  ONTARIO 

"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 


Builder's  Paints 

and  Supplies 

We  make  a  specialty  of  paints  and  painting  supplies 
for  builders  and  dealers  in  paint  supplies.  "Lion  Brand" 
white  lead  and  dry  colors  are  known  and  specified  by  archi- 
tects everywhere  for  their  uniformh'  good  quality.  "Lion 
Brand"  goods  also  include  flat  brick  paint,  pure  colors  in 
oil,  etc. 

GET  OUR  PRICES 

The  Ottawa  Paint  Works 

Ottawa,  Ont. 


July  7,  191.-) 


THE   CONTRACT  RECORD 


5 


The  Atlantic  Type  Shovel 
is  the  Fastest  in  the  World 


The  ATLANTIC  class  45-16-2^  tyP^  shovel  shown  above  was 
recently  sold  to  the  Intercolonial  Railway,  and  is  working  near 
Moncton,  N.  B,  If  interested  write  us  regarding  these  shovels.  Im- 
mediate shipment  can  be  made  as  we  have  shovels  in  stock  at  Montreal. 

If  in  the  market  for  Dump  Cars,  Flat  Cars,  Passenger  Coaches, 
Locomotives,  Locomotive  Cranes,  in  fact  any  kind  of  contractors'  or 
railway  equipment,  write  us  for  bulletins,  photos,  specifications  and 
prices. 

CANADIAN  EQUIPMENT  CO.,  Limited 

MONTREAL 


Branch :  ST.  CATHARINES,  ONT. 


Western  Representatives: 


Dominion  Equipment  &  Supply  Co.,  Limited 


WINNIPEG 


VANCOUVER 
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Air  Compressors 

Can.  Ingei  soli  Kand  Co.,  Ltd. 


Architects'  Instruments 

Stanley  Company,  W.  F. 


Architectural    Iron  Work 

Aikenheael      Architectural  Iron 
Works 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 
Steel  «:  Radiation  Limited 


Architectural  Terra  Gotta 

Northwestern  Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp'tg.  Co. 


Ash  Hoists 

Ciillis  &  (Jeoghegan 
Herbert  Morris    Crane    &  Hoist 
Company 


Asphalt 

Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 


Auto  Accessories 

Can.  Consolidated  Rubber  Co. 


Bathroom  Fittings 

Can.   Consolidated   Rubber  Co. 


Can.  Consolidated  Rubber  Co. 


Belting   (Conveyor,  Thresher,  etc.) 

Can.   Consolidated   Rubber  Co. 


Blast  Hole  Drills 

Hopkins  &   Co.,   F.  H. 


Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 

Can.    Ingersoll  Rand  Co.,  Ltd. 

lie  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Turbine  Equipment  Company 


Boilers  . 

lieatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 


Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


American   Enamelled   Brick  Co. 
Bradford   Pressed   Brick  Co. 
Hydraulic  Press  Brick  Co 
Interprovincial    Brick  Co. 
North-Western   Terra    Cotta  Co. 


Brick  Dryers 
Bechtel,  I!.  E. 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Buckets 

Beatty  S:  Sons,  M. 
Browniii'.;  ('(inipany 
CIe;ii"n  t  ■iTui'any,  R.  E. 
Hoijkins  \-  Co.,  F.  H. 
Manitoba   Bridge  &  Iron  Works 
Sudbury    Construction    &  Mach- 
inery Company 


Brick   Machinery   and  Supplie« 

Becbtel,  B.  E. 

Crosslcy  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth   ITowland  Co. 


Bridges  (Steel) 

Canadian  Bridge  Company 
Cliicago  Bridge  &  Iron  Works 
DcsMoines  Bridge  &  Iron  Co. 
Dickson   Bridge  Works 
I  )<)tninioii  lliitlge  Company 
ilatiiillon   lliidge  Works  Co. 
.M.'ickiinirjn  nf>lmes   &  Co. 
Manitoba   Bridge  &  Iron  Works 
.\L'iiitinie  lliidge  Company 
Xational   Bridge  ('ompany 
I'iltsburgh-DesMoines    Steel  Co. 
Stnictinal  .Steel  Company 
Standard   Steel   Construction  Co. 


Builders'  Hardware 

.Mkenbead  Hardware  Limited 


Cable 

Canada  Wire  &  Cable  Company 
Oominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks' 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Britnell  &  Company 
Interprovincial  Brick  Co. 
Morrison  &  Co.,  T.  A. 
Rogers  .Supply  Company 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceresit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 
De  Laval  Steam  Turbine  Co. 
E.  Laurie  Company 
Turbine  Equipment  Company 

Ceresitol 

Ceresit  Waterproofing  Co. 


Chains 

Woodhouse   Chain  Co. 


Chain  Blocks 

Morris  Crane  &  Hoist  Co..  Her- 
bert 


Chimneys    (Reinforced  Concrete) 
Laurie  Company,  E. 
Turbine  Equipment  Company 


Coal  Chutes 

Manitoba   Bridge  &  Iron  Works 


Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 

Concrete  Block  Machines 

London  Concrete  Machinery  Co. 


Concrete  Mixers  and  Appliances 

Canadian  Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway  Contractors  Supply  Co. 
/ 

Conduits 

Can.  11.  W.  Johns  Manville  Co. 
Conduits  Co.,  Ltd. 
f)rpen  Conduit  Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Wells  &  Gray 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Browning  Company 
Can.    Fairbanks-Morse  Company 
Canadian  Equipment  Company 
Dake  Engine  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.   Co.,  Wm. 
Marsh  &  Henthorn 
Morris   Machine  Works 
Montreal  Locomotive  Works 
Rock  &  Power  Machinery  Co. 
.Stinson-Rceb  Builders'  Supply  Co. 

Conveying  Machinery 

Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll  Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.  H.  W.  Johns  Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

Sarnia  Metal   Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  Travelling  and  Locomotive 

Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Pollard  Mfg.  Company 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Canadian  Equipment  Company 
Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 

Crushers    (Stone    and  Rock) 

American  Road  Machine  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
London  Concrete  Machinery  Co. 
Rock  &  Power  Machinery  Co. 

Culverts  ■ 

Pedlar  People 

Damp  Proof  Coating 

Ceresit  Waterproofing  Co. 

Derricks   and   Derrick  Fittings. 

Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 
Pollard    Mfg.  Company 

Door  Hangers 

.Mlith    Mfg.  Company 


Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 


Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co, 
Canadian  Ingersoll  Rand  Co. 
Hopkins   &   Co.,   F.  H. 
Lccky  &  Collis. 

Drill  Steel  Sharpeners 

(  anadian  Ingersoll  Rand  Co. 

Dump  Carts  and  Wagons 

Canadian  Equipment  Company 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 


Dump  Cars,  Wheels,  etc. 

Bechtel,   B.  E. 

Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Worki 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 


Drying  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  t. 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Fans 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric   Air   Rock  Drills 

Canadian  Ingersoll  Rand  Co. 

Electric  Impulse  Clocks 

Gent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ormsby   Company,   A.  B. 

Elevators 

Chel  sea  Elevator  Company 
Roelofson  Elevator  Works 
Turnbull   Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 

Excavators 

Beatty   &   Sons,  M. 
Dull  Company,  Raymond  W 
Hopkins  &  Co.,  F.  H. 
Pawling  &  Harnischfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Cc 
Sheldons  Limited 

Engines 

Canadian  Blower  and  Forge  Cc 
Can.    Fairbanks-Morse  Compar-. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks 
Rock  &  Power  Machinery  Co. 

Engineers  (Civil  and  Mechanical) 

Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman   &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait   Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filtration  Plants 

verMehr    Engineering   Co..  Joh- 

Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed   Concrete  Steel  Co. 
(Continued  on  page  12) 


July  7,  1913 


THE    CONTRACT  RECORD 


7 


Making  Tall  Stacks  Safe 
at  Lowest  Cost 

When  the  original  stack  of  the  Torresdale  Pumping 
Station,  Philadelphia,  was  condemned,  it  was  decided 
to  put  the  newer  and  heavier  chimney  on  Simplex  Con- 
crete Piles.  The  soil  here  is  a  cinder  and  loose  gravel 
fill  over  river  mud,  with  a  la)er  of  coarse  gravel  over- 
lying solid  rock.  Simplex  Piles  were  driven  25  ft.  to 
rock,  and  the  252  ft.  stack  is  permanent. 

Simplex  Piling"  is  particularly  adapted  to  work  of  this 
nature,  where  absolute  freedom  from  settlement  is  essen- 
tial It  goes  down  to  firm  footing  on  solid  rock  or 
hardpan — no  matter  how  tough  is  the  driving  through 
the  top  soil. 

SIMPLEX  Concrete  Piling 

The  Simplex  method  is  not  new — it  is  proven  by  time 
and  the  fact  that  two-thirds  of  the  made-in-place  con- 
crete piles  in  the  world  are  Simplex. 

Simplex  afh^rds  safety  first — a  foundation  that  never  subsides.  It 
is  the  same  as  carrying  your  footing  course  right  down  to  solid  rock. 

It  affords  cjuick  work.  The  heavy,  straight,  smooth  driving 
form  goes  down  quickly.    Hard  driving  doesn't  "hang  it  up." 

The  greater  bearing  strength  of  Simplex  affords  great  economy 
in  design.    Less  piles  are  needed. 


Simplex  Concrete  Piling  Company  of  Philadelphia 

Canadian  Representatives 

Simplex  Construction  Company,  Limited 

Coristine  Building,  MONTREAL 

"Simplex  Piles  Drive  to  Firm  Footing" 
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Fig.  C21.    Mantel  Clock 


ARTISTIC  MERIT 

as  well  as  accuracy  in 
Time-keeping  is  embodied 
in  all  Pulsynetic  Electric 
Clocks.  No  matter  wheth- 
er they  are  to  be  fixed  in 
the  Residence,  Office,  Fac- 
tory, Warehouse,  or  Tower, 
we  have  the  corredt  design 
at  the  right  price. 

One  ma^er  transmitter  con- 
trols any  number  of  dials, 
irrespedive  of  size  or  posi- 
tion and  never  wants 
winding. 

Architeds,  Engineers  and 
all  interested  in  Corred 
Time  should  send  at  once 
for  our  Book  Five,  or  full 
particulars  and  prices  may 
be  obtained  from: — 

W.  Ashall 
442  Sherbourne  St. 
TORONTO 

Gent  &  Co.,  Ltd. 

Leicester,  Eng. 
Cables,  Lodestone 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Val  ves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 


THEY  COST  LESS 

YOU  SELL 


THEY  SELL  FOR  MORE 
MORE  OF  THEM 


8  X  8  X  24  inch  Granite  Rock  Face  Block 

liy  a  new  process,  wliicli  protects  the  facing,  while  the  block  is  being  cast,  we  eliminate  all  traces  of  cement  from  the  face  of  block 
and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 

These  cuts  show  blocks  just  as 
they  came  from  the  molds;  they  are 
not  treated  with  acid  or  scrubbed 
with  brush,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
by  any  other  system,  at  any  cost, 
that  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
BLOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  tlie  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 

Cast  Stone  Block  &  Machine  Co.,  Limited    (Zagelmeyer  System) 

298  Howard  Avenue,  WINDSOR,  ONTARIO 


8  X  8  X  2t  inch  Granite  Smooth  Faced  Block 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:    Seiifneurs   &   William   Sts..  .Montreal. 
Manufacturers  of  Boileri,  Castingi,   Condenieri.  Elevators,   Engines,    Filters,   Forgings,  Hydraulic 
Michintry,    Pumps,    cenlrifugil    and    reciprocating,  Sleim  Turbines,  Tanks,  W»t«r  Wheels,  Water 

Works  Plants, 


Laohin*  Water  Works 
Threa  million  sallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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Fig.  1 
Hoist  showing  lower 
block  in  position  for 
regular  or  slow  speed. 


Spiedel  Chain  Hoist 

One  man  with  an  eight-ton   hoist  can  lift 
i6,ooo  lbs. 

These  hoists  are  best  from  the  standpoint 

of  efficiency,  speed  and  price. 
When  used  to  only  half  capacity,  speed  is 

doubled  by  locking  one  of  the  lift  chains. 
Made  in   various  sizes,  with  safe  working 

capacity  of  i,ooo  to  40,000  lbs. 


Store  open  Saturdays  till  5  p.m.  other  days  till  6  p.m.  pjg  2 

Hoist  showing  lower 

_  t     W  W  1  »  block  in  position  for 

Alkenhead  Hardware  Limited 

17  Temperance  St.,  TORONTO,  Can. 


"QUALITY 
FIRST" 

SARNIF^ 

Made 
in 

Canada 


SARNIA  STEEL  CEILINGS 

Mela!  ceilings  and  walls  are  particularly  adaptable  for  use  in  ^ores,  aparlment 
houses,  basements,  school  houses,  etc.,  on  account  of  its  protection  from  fire  and 
permanent  finish. 

Illustrated  below  is  our  Dublin  Scroll  design  in  walls,  ceiling  and  cornice. 


KILLERS   CONTINUOUS  HIP  SHINGLES 


A 


mmtrnMum 


We  manufadure  a  complete  line  of  Plain  Galvanized  Iron,  Corrugated  Iron. 
Metal  Shingles,  Ventilators,  Sky  Lights,  Eave  Trough,  Volleys,  Condudor  Pipe,  etc. 

Write  for  descriptive  literature  and  stock  price  lists. 

SARNIA  METAL  PRODUCTS  CO.,  Limited 

SARNIA,  ONTARIO 


July  7.  1915 
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Paint  Your  Cement  Floors! 

Are  they  Dusting,  Rotting,  Crumbling  for  want  of  a  preservative  filler?  Are  fine  particles 
of  sand  and  cement  flying  througli  the  air  and  ruining  machinery  bearings  and  electrical  connexions? 
Are  oils,  greases  and  water  soakmg  into  the  surface? 

Toch  Brothers' 
Cement  Filler  and  Cement  Floor  Paint 

will  prevent  this,  and  give  your  floors  that  smooth,  hard,  metallic  surface  that  resists  wear  and  is 
water-oil-grease  and  du^l-proof.  There  need  be  no  during  and  disintegration  of  floors,  and  conse- 
quent damage  to  machmery,  and  no  rotting  of  concrete  by  oil  and  grease  drippings  from  machinery 
and  motors.  Why  should  you  not  double  the  life  of  your  floors  and  keep  them  always  fresh  and 
clean  m  appearance  when  the  co^t  is  so  small? 

Steel  need  not  rust! 
Wood  need  not  rot !  Nor  concrete  "Dust" ! 

Write  to  nearest  distributor  for  copy  of  illustrated  booklet  and  color  card. 

"MADE  IN  CANADA"  BY 

"R.  I.  W."  DAMP-RESISTING  PAINT  CO.  ^°k«rolJrS!;:° 

DISTRIBUTORS: 

Black  Building  Supply  Company,  Limited,  Toronto  Western  Paint  Company,  Winnipeg 

Dartnell,  Limited,  Montreal  Canadian  Equipment  &  Supply  Company,  Limited,  Calgary  and  Edmonton 


The  Elevated 
Drum  allows  a 
great  descent 
for  the  concrete. 
Provides  for  a 
rapid  delivery. 


LONDON 

Paving  Mixer 

Forward  Loader  and  Rear  Dis- 
charge take  up  little  room  on 
the  roadway. 

Traction  Drive.  Moves 
anywhere  with  its  own  power. 

The  Rotary  Delivery  Chute  turns 
in  a  complete  half  circle,  also  opens 
up  at  different  points.  The  concrete 
IS  distributed  to  any  part  of  the  road 
No  wheeling.  No  shovelling 
of  concrete. 

ONE-THIRD  LESS  MEN  REQUIRED.  A  BE  T  TER  JOB.  We  guarantee  that  this  Machine  will  deliver  Con- 
crete on  a  roadway  at  a  saving  of  1  0  per  cent  over  any  other  type  of  Machine.  Full  particulars  on  request.  Send  for 
Catalogue  No.  I  A. 

We  have  twenty-three  different  sizes  and  styles  of  Mixers. 
Also  a  full  line  of  Concrete  Machinery  and  (dement  Working  Tools. 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

LONDON,  ONTARIO 

Branches  and  Agencie*  in  every  large  City  in  Canada 

World's  Largest  Manufacturers  of  Concrete  Machinery  and  Cement  Working  Tools 
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Fire  Escapes 

Manitoba  Itiidge  &  Iioii  Works 
McGregor  &  Mclntyre 

Floor  Hardener 

Ceresit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 

Sturtevant  Co.  of  Can.,  Ltd.,  U.  F. 

Furnaces 

Toronto  Furnace  &  Crematory 
Company 

Forges 

Canadian  Blower  and  Forge  Co. 
Slieldons  Limited 

Form  Clamps 

Peerless  Form  Clamp  ('o. 

Furnaces 

Smart  Mfg.  Co.,  Jas. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  Shaplcy  &  Muir  Co. 

Gasoline  Engines 

Canadian  Fairbanks-Morse  Co. 
C.oold,  Shaplcy  &  Muir  Co. 
London  Concrete  Machinery  Co. 

Generators,  Turbine  Driven 

De  Laval  Steam  Turbine  Co. 

Glass 

Consolidated    Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer    Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Gravel  Washing  Plants 

Dull   Company,   Raymond  W. 


Hammer  Drills 

Canadian   IngersollKand  ('o. 

High  Pressure  Pipe  Lines 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Heating  Apparatus 

Canadian    Blower  and   Forge  Co. 
Sbcldons  Limited 
Smart  Mfg.  Co.,  Jas. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoisting  Apparatus 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Tngersoll-Rand  Co. 
Gillis   &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
London  Concrete'  Machinery  Co. 
Marsh  &  Henthorn 
Morris  Iloist  &  Crane  Co.,  Her- 
bert. 

Pollard    Mfg.  Company 
Pawling  &  ITarnischfeger 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh   &   Henthorn,  Limited 

Hydrants 

Canada  Iron  Corporation 
Gartsliorc-Thompson  Pipe  Co. 
Kerr  Engine  Company 

Incinerators 

Ideal  Incinerator    &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 

Insulating  Compounds 

Can.  II.   W.  Jolins-Manville  Co., 
Limited. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Co.,  F.  il. 
Bechtel,  B.  E. 

Interior  Finish  and  Doors 
('anadian  Office  &  School  Fur.  Co. 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lath  Board 

Bishopric  Wall  Board  Co. 

Lime 

Dominion  Lime  Company 
Standard  White  Lime  Co. 

Lighting  and  Pumping  Installations 
Can.  H.  W.  Johns-Manville  Co., 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal  Locomotive  Works 

Marble  Working  Machinery 

Pollard  Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Steel   &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar   People  Limited 


Mechanical  Draft  Apparatus 
Sturtevant    Co.  of  Can.  Ltd.,  li.  F. 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil,  Tank  &  Pump  Co. 

Ornamental  Moulds 

London  ,  Concrete  Machinery  Co 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Packing 

Can.   Consolidated  Rubber  Co 

Paints  and  Varnishes 
Dominion   Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 

.Asphalt  &  Supply  Company 
I'.arber   Asphalt   Paving  Co. 
Dunn   Wire  Cut-Lug    Brick  Co. 
National  Paving  Brick  Manufac 

turers'  .Association 
(Intario  Asphalt  Block  Co. 
Palerson  Mfg.   Co.,  B. 

Pipe   (Concrete,  Iron  and  Wood? 

Doniiiiion  Concrete  Co. 

Gartshore- Thomson  Pipe  Co. 

National  Iron  Works 

Pacific  Coast  Pipe  Co. 

I'nited  States  Cast  Iron  Pipe  Co 

Vancouver   Wood    Pipe   &  Tank 

C"ompany 
Warren  Foundry  &  Machine  Co 

(Continued  on   Page  14) 


A  "One-Man"  Ash  Hoist 

The  G  &  G  Telescopic  Hoist  is  so  designed  that  it  is 
practical  for  one  man  unaided  to  perform  the  entire  operation 
of  raising  ash  cans  to  sidewalk  and  lowering  empty  cans  tu 
cellar. 

The  operator  standing  at  sidewalk 
level  can  raise  4  or  5  cans  without 
leaving  the  sidewalk. 


Raises  a  maximum  load  of 
500    lbs.    at   a  guaranteed 
speed  of  30  feet  per  minute. 
When   not  in   use,  hoist 
telescopes  and  no  part  shows  above 
street  level.   This  hoist  is  fitted  witli 
a  patented  "silencer,"  making  it  ab- 
solutely noiseless  in  operation.  It 
can  be  installed  in  any  building,  old 
or  new. 

Write  to  our  nearest  agent  for  booklet  and  prices 


'Made  in  Canada" 


Kcsictcncc ^'tAB_  HERBCKf  "NOLSOf, 

Robert  Findlay,  Arch. 


GILLIS  &  GEOGHEGAN,   Sherbrooke  Que. 

BUck  Building  Supply  Co.,  Ltd.         B.  &  S.  H.  Thompion  &  Co..  Ltd.  Wm.  N.  O'Neil  Co..  Ltd. 

Agonts  for  Ontario  Agents  for  Quebec  Agents  for  British  Columhift 

Toronto  Montreal  VancouT.r 

W.  T.  Grose.  Agent  for  Manitoba,  Saskatchewan.  Alberta,  Winnipeg 
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Pick  and  Contractors'  Road  Plows 


Complete  line  of  Road  and  Street  Machinery,  Rock  Crushers  Stone  Elevators  and  Screening  Ma- 
chinery, Portable  Engines  and  Boilers,  Road  Graders,  Road  Plows,  Road  Drags,  Drag  and  Wheeled 
Scrapers,  Street  Cleaners,  Sprinklers  and  Sweepers,  Street  Cleaners'  Hand  Carts,  etc 

THE  DOMINION  ROAD  MACHINERY  COMPANY,  LIMITED,     -     Goderich,  Ont. 


Macadaun  Roi 

Bids 

must  ha  built 
of  a 

Tough 
Stone 

that 
will  cement 

WE  HAVE  IT 

The  Hagersville  Contracting  Company,  Limited 

Hagersville          -  Ont. 

14 


THE   CONTRACT  RECORD 


July  7,  1915 


CLASSIFIED   INDEX   TO  ADVERTISEMENTS-Continued 


Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  I'aint  Works 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 


Pile  Driving  Machinery 

licatty  &  Sons,  M. 
Browning  Company 
Canadian    Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Hentliovn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Plaster  Bond 

Ceresit  Waterproofing  Co. 

Plumbing  Supplies 

Mueller  Mfg.  Co.,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Jobns-Manville  Co., 
Ltd. 

Tona  Gypsum  Company 

Plug  Drillers 

Canadian  Ingersoll-Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian    Ingersoll-Rand  Co. 


Power  Engines 

Inglis   Company,  John 

Pressed  Brick 

Interprovincial  Brick  Co. 

Pump  Valves 

Can.   (Consolidated  Rubber  Co. 


Pumps  and  Pumping  Machinery 

lieatty  &   .Sons,  M. 
Canadian  Blower  and  Forge  Co. 
Canadian   Fairbanks-Morse  Co. 
Canadian  Ingersoll-Rand  Co. 
C:ook,  A.  n. 

l)e  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Morris  Machine  Works 
Smart-Turner  Machine  Co. 
Turbine  Equipment  C!ompany 


Quarry  Machinery 

Canadian    Ingersoll-Rand  Co. 
Dominion   Road   .Machinery  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
George  Anderson   &  Co. 
Goodwin,  Barsby  &  Company 


Railway  Supplies 

Can.   H.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore,   Tohn  T. 
Hopkins  &  Co.,  F.  H. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Road  Asphalt 

.Xsphalt  &  Supply  Company 


Reinforcements,   Concrete  &  Steel 
Burlington  Steel  Company 
(  anada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar   People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

Dominion  Road  Machinery  Co. 
Exeter   Mfg.    Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Morrison  &  Co.,  T.  A. 

Roof  Glazing 

Hope  &  Sons,  Henry 

Roofing  Material 
Bird  &  Son 

Bishopric  Wall  Board  Co. 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar    People  Limited 

Rubber  Covered  Rolls 

Can.   Consolidated   Rubber  Co. 

Rubber  Cement 

Can.   Consolidated  Rubber  Co. 

Rubber  Mats 

Can.   Consolidated   Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Didl  Company,  Raymond  W. 

Safes  and  Baults 

("an.  Fairbanks-Morse  Company 
Taylor,  J.  &  J. 

Scales 

Can.    Fairbanks-Mor?e  Company 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Dominion  Road  Machinery  (V, 
Dull  Company,  Raymond  \V. 
Goodwin,  Barsby  &  Company 


Sewer  Pipe 

Britnell  &  C'ompany 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London  Concrete  Machinery  Co. 
Xational  Iron  Works 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 


Sheathing  Board 

Bishopric  Wall   Board  Co. 


Shovels  (Steam) 

Browning  Company 
Beatty  &  Sons,  M. 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Montreal   Locomotive  Works 


Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Hope  &  Sons,  Henry 
Pedlar   People  Limited 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMdines  Bridge  &  Iron  Co. 
Hamilton    Mfg.    Co.,  Wm. 
MacKinnon,   Holmes   &  Co. 
Manitoba  Bridge  8c  Iron  VVorks 
Pittsburgh-DesMoines    Steel  Co. 
Pedlar    People  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 

ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

A7?C///r£:cr5  .—Patronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  5539  —  Connecting  All  Departments 

MONTREAL 


July  7,  1915  THE   CONTRACT   RECORD  15 

Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 

S  .  ,  

"Superior  Graphite  Paint" 

For  the  Protection  of  Steel 

Is  used  so  largely  because  it  has  behind  it  a  successful  reputation 
of  25  years.  Its  use  insures  either  exposed  or  enclosed  surfaces, 
against  rust. 

Leading  ENGINEERS  and  ARCHITECTS  specify  "Superior  Graphite 
Paint"  for  all  metal  work  because  for  similar  work  it  has  shown 
ACTUAL  PROVEN  MERIT. 

Write  for  new  booklet  on  PROTECTING  STEEL  STRUCTURES,  and 
for  full  information  to 

Dominion  Paint  Works,  Limited 

Montreal  Walkerville,  Ont.  Winnipeg 

Toronto        Made  in  U.S.A.  by  Detroit  Graphite  Co.,  Detroit,  Mich.  Vancouver 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS  Continued 


Steam  Apparatus  and  Specialties 
Canadian  lilower  and  Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  (!ompany 
Sheldons  Limited 

Steam  Engines 

Stnrtevant    Co.  of  Can.  T^td.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Stnrtevant    Co.  of  Can.  T^td.,  B.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 

Steel 

Hopkins  &  Co.,  F.  H. 

Steel  Pipe 

Page-Hcrspy   Iron  Tube  &  Lead 
Co.,  Ltd. 

Sound  Deadening 

Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Stair  Builders 

McCiregor  &  Mclntyre 

Stair  Treads 

Can.   Consolidated   Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metals  Co. 

Stone  Backing 

Ceresit  Waterproofing  Co. 

Stone 

Britnell  &  Company 
Hagersville   Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Oakley  &  Son,  Geo. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville   Freestone  Company 
Stone  Saws 

Anderson,  Geo. 


Stone  and  Sand  Elevators 

American  Koad  Machinery  Co. 

Stone  Working  Machinery 

Pollard    Mfg.  Company 

SteeL  Sash 

Hope  &  Sons,  Henry 

Structural  Iron  and  Steel 

Burlington  Steel  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dominion   Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba   Bridge  &   Iron  Works 
Maritime  Bridge  Company 
McGregor   &  Mclntyre 
Pittsburgh-DesMoines    Steel  Co. 
Reid  &  Brown 
Structural   Steel  Company 
Standard   Steel   Construction  Co. 

Stucco  Board 

Bishopric  Wall  Board  Co. 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton   Mfg.   Co.,  Wm. 
,  Inglis,  John 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Ilenthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind    Engine   &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Toronto  Iron  Works 
Vancouver   Wood    Pipe   &  Tank 

Company 

Telescopic  Hoists 

lilack   Building  .Supply  Co. 
Gillis  X'  Geoghegan 


Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 
Hunt  &  Co.,   Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Tiling 

Can.  Consolidated  Rubber  Co. 

Tires   (Auto,  Bicycle,  Motor-cycle, 
Carriage) 
C  an.  Consolidated  Rubber  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Co. 

Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems   (Hand,  Power  and 
Electric) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.   Consolidated   Rubber  Co. 

Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.    Lauiie  Company 

Turbine  Equipment  Company 
Turnbuckles 

Canadian    Billings     &  Spencer, 
Limited 
Vacuum  Cleaners 

United   Electric  Company 
Valves 

Canada  Iron  Corporation 
Can.   Fairbanks-Morse  Company 
Gartshore-Thomson  Pipe  Co. 
Kerr  Engine  Company 
Pittsburgh    Valve.    Foundry  & 
Construction  Company 

Ventilating  &   Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Stnrtevant    Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  f v, 
of  Canada,  Ltd. 

Wagons 

Deere    Plow   Co.,  John 
Tiffin   Wagon  Co. 
Watson   VVagon  Co. 

Wall  Board 

Bird  &  Son 

Bishopric  Wall  Board  Co. 

Water  Level  Apparatus 

(ient  &  Company 

Waterproofing 

Can.  H.  W.  Johns-Manville  Co, 

Ceresit  Waterproofing  Co. 
Trussed   Concrete   Steel  Co. 
Wadsworth  Ilowland  &  Co.,  Inc. 

Waterproofing  Compound 

(  cresit   Waterproofing  Co. 

Water  Softeners  and  Filters 

.American  Water  Softener  Co 
Manitoba   Bridge  &  Iron  Work 

Water  Tapping  Machine 

-Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 
.McDougall  Caledonian  Iron  Wks. 

Weather-Wear  Roof  Coating 

Ceresit   Waterproofing  Co. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Standard  LInderground  Cable  Co 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  C" 

Wire  Rope 

Canada  Wire  &  Cable  Co. 
Dominion   Wire   Rope  Co.,  Ltd 


The  Premier 
Road 
Dressing 

and 

Binder 


<<T?LUXPHALTE"  is  a  heavy  road  oil  containing  80%  of  solid  pure  bitumen  com- 
-[^        bined  with  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  "FLUXPHALTE"  has  been  placed  on  the  Canadian  market 

"FLUXPH ALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 


MONTREAL 


July 


I'ji: 
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Sewer 
Pipes 


High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with  us.  We  also  manufacture  culvert  pipes, 
inverts,  flue  linings,  stove  linings,  fire  bricks,  locomotive  blocks, 
gulley  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,   P.  Q. 


Fairbanks  Water  Works  Valves 


Fairbanks  Double  Disc  Iron  Body  Gate  Valves 
are  particularly  adapted  to  water  works  installa- 
tions. 

The  mechanism  permits  valves  of  very  staunch 
and  compact  design  without  a  clumsy  appear- 
ance, and  offers  unique  advantages  for  the  re- 
newal of  parts  with  minimum  trouble  and  ex- 
pense. Ease  of  operation  and  absolute  freedom 
from  danger  of  the  wedge  becoming  stuck  are 
valuable  features,  and  the  elimination  of  friction 
between  the  bearing  surfaces  of  the  wedge  faces 
and  seat  rings  materially  increases  the  durability 
of  these  Valves. 

The  \'alve  mechanism  is  a  double  Gate,  simple 
in  construction,  and  all  wearing  parts  are  fully 
brass  mounted. 

W'e  are  prepared  to  quote  on  valves,  pipe  and 
tittings  for  your  complete  installation  and  will 
gladly  do  so  on  receipt  of  blue  prints  and  speci- 
fications. 


The  Canadian  Fairbanks  -  Morse  Co.*  Limited 


Secure  our  iiuotatinnK  on 
Hub  End  (iate  Valves, 
Hydrants.  Valve  Boxes. 
Indicator  l'ost.«.  Fittin(;.s, 
Pipe,  Cbeck  Valves. 


Montr«ftl  Toronto 
Quebec  Ottawa 
St.  John  H.miltoa 
FU  W.liluB 


Winnip«K  Calffary 
Retlina  Edmontolt 
Sukatoon  Vancouv«# 

Victan* 


Caiiada's  Departmental  House  for  Mechanical  Goods  I 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Aikcnliearl  Arcliitectui al  Metal  Works  

Aikenlieail    Ilarrlware    Company    If) 

Albeit   Manufacturing  Company    (15 

Allitli    Manufactm  infj  ('om[)'!ny   

Anifiicaii   I'',n,iiiif]r'i   lliick  \-    1  ilc  (  'i   fVl 

Anderson  Si  Co.,   I.iniitrrl,  Ccoigc   7S 

Anglins  Limited   715 

Asphalt  &  Supply  Company  '.  .  Ifi 

Ault  &  Wihorg  Company   (54 

Barber  Asphalt   I*aving  Co'iipany  

T!eatty  &  Sons,  Limited,  M   7:i 

Bechtel,  B.  E   65 

T''Prlin    Mills  Company   

IbiH  K  Son  

ilishopi'ic  Wall   IJoard  Company  

Rlack  Building  Supply  Company   12 

Blair  Company,  H   19 

Urailfnril  Pressed  Brick  Cnnipany  

Iliitneil   Si    Company,    Limited    6S 

Biowning  Company   itl) 

Burlington   Steel  Company    I'.i 


Canada   Crushed   Stone   (  orporation   

Canada   Iron   Corporation    Limited    74 

Canada  Wire  and  Cable  Company  

Canada  Wire  &  Iron  Goods  Company   (iO 

Canadian  Billings  and  Spencer  

Canadian    Bridge   Company    77 

Canadian   Blower  and   Forge   Company    ....  78 

Canadian  Consolidated  Rubber  Co   3 

Canadian   Ki|uipnient   Company    5 

Canadian   Fairbanks-Morse   Co   17 

Canadian    Ingersoll-Rand  Company   

Canadian  H.  W.  Johns-Manville  Co.,  Ltd...  2:; 

Canadian  Office  School  Furniture  Co   -76 

Carreau,  J.  E   14 

Cast  Stone  Block  &  Machine  Co   9 

Cement  Gun  Company  

Ceresit  Waterproofing  Company   61 

Chelsea  Elevator  Company    75 

Chicago  Bridge  &  Iron  Works    75 

Chipman  &  Power   76 

Cleaton,  R.  E   22 

Conduits  Com])any,  Limited   68 

Cook,  A.  D  

Crossley  Machine  Company   

Crushed  Stone  Limited   ;   ()4 

Dake  Engine  Comjiany    6S 

Leere  Plow  (_"onii)any.  Jolm   (il 

DeLaval   Steam  Tuiliiiu  Company   

Dennis  Wire  &   Iron  Ctmipany    76 

DesMoines  Bridge  &  Iron  Company   77 

Dickson  Bridge  Works  

Dikenian  Surveyor  Company   76 

Dominion   Mridge  Works   24 

Dominion  Concrete  Company   4 

Dominion  Engineering  &   Lispection  Co,    ,,,  76 

Dominion  Iron  &  Steel  Company   71 

Dominion    Paint   Works   15 

Dominion   Road   Mai  liinci  y   Co   IH 

Dominion  Sewer   1'i|m    I  "inpany   2U 

Dull  Company,  RaNnn  nd  W  

Dunn  Wire-Cut-Lug   liiick  Co  


Electric  .Steel  &  Metals  Company   67 

Estey  Bros   24 

Exeter   Manufacturing  C'ompany   

Fraser,  W^   60 

(ialt  Engineering  Company,  John    76 

(iartshore,  John  J  

Garl  shore-Thompson  Pipe  &  Furnace  Co,   .  .  74 

Gent  Company   8 

Cillis  Si  Ctcoghegan   T- 

( Iciorhv  ill  l'..ii  sliy  &,  Company    67 

Cioold,  Sliapley  &  Muir  Company   59 

Ifagersville  Contracting  Company   13 

Hamilton  Bridge  Works  Company  

Hamilton    Company,    Wm   68 

Hamilton,  S,  W   76 

Ho|>e    Si   Son   of   Canada,    ltd.,    ficniy  .... 

lln|.kins  &  Company,  F,   H   80 

limit  &  Company,  Robert  W'   76 

Jdeal  Incinerator  &  Contracting  Company  ,,.  69 

Tnglis   Comiiany,   John    57 

Interprovincial    Brick  Company   

lona  Gypsum  Company                         ;   71 

Kerr  Engine  Company,  Limited   8 

Laurie  &  Lamb  

Lea,  R,  S   76 

Liglitfoot,  Stanley   76 

[.ondon    Concrete    Macliinery    ("ompany    ,  ,  .  11 

Lu.xfer  Prism  Company  

Mac  I, can  Daily  Reports  

MacKinnon  Holmes  &  Company   79 

Manitoba   Bridge  Works  Co  

Maritime  Bridge  Company   77 

Marsh  &  Henthorn,  Limited   59 

McDougall   Caledonian   Iron  Works  Co.    ...  9 

McDougall,  Geo.  K   76 

McGregor  &  Mclntyre   77 

Metallic  Roofing  Company   ()9 

Miller  &  Company,  Geo.  M   76 

Montreal    Locomotive   Works,    Limited  .... 

Morris  Crane  &  Hoist  Co.,  Herbert   

Morris  Machine  Works   74 

Morrison  &  Company,  T.  A                          .  .  76 

Mueller  Mfg.  Company,  H  

National  Iron  Works  Limited   68 

National  Steel  Car  Company   21 

Neptune  Meter  Company   69 

Nolile.  Clarence  W  

Northuestern  Terra  Cotta  Company    2 

Nova  -Scotia  .Steel  &  Coal  Co   72 

(.)akley  &  Son.  Geo  

(Intario  .\sphalt  Block  ("o..  Ltd   75 

Ontario  Sewer  Pipe  Company   2lJ 


CJntario  Wind  Engine  &  Pump  Co   '^t 

Orpen  Conduit  Company  

Ormsby  Company,  A.  B  

Ottawa  Paint  Works   4 

Page-Hersey  Company   20 

Page  Wire  Fence  Co  

Paterson  Manufacturing  Company   .57 

Pawling  &  Harnischfeger   23 

Pedlar  People   2I 

PcerJess  Form  Clamp  Company   7J 

Pittsburgh-DesMoines  Steel  Go   77 

Pittsburgh  Valve,  Foundry  &  Construction 

Company   75 

Pollard  Manufacturing  Company  

Power  &  Son  

(JueenstoH  Quarry  Company    ^ 

Reid  &  Brown   7( 

Ric-wiL  Underground  Pipe  Covering  Co.  ... 

R.  I.  W.  Damp  Resisting  Paint  Co   U 

Rock  &  Power  Machinery  Co   Ql 

Roelofson    Elevator   Works   , . 

Rogers  Supply  Company  

Sackville  Freestone  Company   22 

Sarnia  Metal  Products  Co   10 

Sheldons  Limited   

Simplex  Construction  Company    7 

Smart  Mfg.  Company,  Jas  

Standard  Clay  Products  Limited    17 

Standard  Steel  Construction  Co   S| 

Standard  Underground  Cable  Co.  of  Canada.  91 

Stanley  &  Company,  W.  F  

Stark  Rolling  Mills  Company   fB 

Steel  &  Radiation    7fi 

Structural  Steel  Company   fH 

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F   63 

Sun  Brick  Company   Si 

Taylor,  J.  &  J   Oii 

Tillin  Wagon  Company  

Toronto  Iron  Works  '  

Toronto  Plate  Glass  Importing  Co   1 

Trussed  Concrete  Steel  Company   &4 

Turnbull  Elevator  Company   6ti 

Tuec  Company  ,    Wi 


lerMehr  Engineering  Co.,  John 


Warren  Foundry  &  Machine  Co   "5 

Watson   Wagon   Company    'il 

Wayne  Oil  Tank  &  Pump  Co  

Woodhouse  Chain  Works   6!* 

Woodstock  Concrete  Machinery  Company  . .  6" 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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To  Buyers  of 
Concrete  Pipe  and  Tile 

TN  claiming  the  ability  to   produce  concrete  pipe 
and   tile  of  the  very  highest  quality,  we  wish 
to  acquaint  buyers  with  some  of  our  manufacturing 
features. 

All  our  gravel  is  crushed  and  sorted  in  our 
plant.  Clean,  sharp  sand  is  used  with  the  highest 
grade  of  cement  After  thorough  mixing  the  con- 
crete is  power  tamped  to  give  density.  The  pipe 
is  then  allowed  to  set  for  72  hours  in  vaporizing 
chambers  with  automatic  sprinklers  that  give  them 
orreat  hardness. 

We  also  have  portable  plants  for  manufactur- 
ing the  larger  sizes  of  concrete  pipe  on  the  job. 
A  new  and  unusually  Strong  lock  joint  is  a  feature 
of  our  continuous  reinforced  concrete  pipe  that 
claims  your  attention. , 

We  will  pleased  to  send  you  other  particulars 
and  to  ([Liote  prices. 


B.  Blair  Company,  Limited 

Woodstock,  Ont. 
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SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
wood  and  steelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited        Winnipeg  Calgary 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  2"  to  lo"  inside 
diameter  with  diflferent  thicknesses 
for  varying"  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in    tock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone(Toronto  CoDnectioni 
Parkdale  SOOO 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all 
lines  right  now  and  ours  has 
not  escaped.  Contractors  need 
work  and  are  tendering  closer 
to  rock-bottom  than  they  have 
for  many  years.  All  material 
has  dwindled  in  price.  So  has 
labor. 

You  can  save  20%  to  30"  ,)  of 
normal  cost  by  building  your 
sewers  now.     The  extra 
or  1%  that  money  costs  is  swal- 
lowed up  by  the  saving  on  work. 

-BUY  NOW- 

and  keep  the  wheels  of  progress  turning. 

The  Ontario  Sewer  Pipe  Co.,  Ltd. 


MIMICO,  ONT. 
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PEDLAR'S 


.JiiiiiiiSiiil 


"PERFECT"  /->if  Tf  XrirDT" 
RIVETTED    V^UjL  V  EjIx  1 


is  made    of     heavy    gauge,  anti-corrosive 
free  from  all  impurities  such  as  carbon,  sulphur,  phosphorus 
and  manganese.    Will  not  pit,  scale,  corrode  or  deteriorate 
from  electrolytic  action,  even  when  \ong  exposed  to  air, 
moisture,  frost  and  chemical  action. 

The  narrow  and  deep  lateral  corrugations  make  this  culvert 
the  strongest  for  its  weight  and  the  heaviest  for  its  length. 
Made  in  all  sizes  from  8-in.  to  84-in.  in  diameter,  and  shipped 
asseml)led  in  lengths  up  to  40  feet. 
Coupling  bands  supplied  free  for  connecting  up 
when  greater  lengths  are  required. 
Large  stocks  carried  for  immediate  shipment, 
to  order  for  special  uses  and  specifications. 

Write  for  Culvert  Folder  "C.  R." 
Address  Branch  Nearest  You. 

THE  PEDLAR  PEOPLE,  Ltd. 

lEsl  ABI.ISHED  18f)l) 

Executive  Office  and  Factories:  OSHAWA,  ONT. 

Branches:    Montreal       Ottawa       Toronto       London  Winnipeg 


National  Dump  Cars 

Give  Special  Service 


Our  engineers  have  g;iven  special  study 
l(i  the  eliicient  design  and  rigid  construc- 
tion of  National  Dump  Cars.  They  have 
combined  great  strength  with  lightness 
and  siini)le  operation.  If  you  have  a  pro- 
position requiring  special  dump  cars  call 
on  our  engineering  staff  to  look  into  con- 
ditions and  make  any  alterations  in  our 
dump  cars  to  suit  your  jjarlicidar  needs. 

.\  ciiniplete  stock  nf  ]>art  always  on 
hand. 

Get  our  prices  and  details. 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  BXD'G. 
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Built  of  Sackville  Freestone 


■■fl 


1 

'  J  L..' 

— s  >■  — 

6  < 


Quarried 
in 

Canada'' 

Block  Stone 
Random  Stone 
Dimension  Stone 
Head  Sills 
Shoddy 
Stone  Sawing 

Get  our  prices. 


Provincial  Parliament  Buildings,  Toronto,  North  Entrance. 


Sackville  Freestone  Company,  Limited 

Sackville,  N.  B. 

Toronto  Agent:  A.  W.  Steward,  Builders'  Exchange 

"KINGSTON"  BARGE  DREDGE 


They 
are  easily 
operated 
at  low 

cost. 


The  economy,  efficiency  and  convenience  made  possible  by  the  use  of  these  machines  have  placed  them  on  jobs 
for  almost  every  government  in  the  world.    They  are  ea'^ily  operated,  at  low  cost.    Write  for  catalogue. 

MANUFACTURED  BY 

ROSE,  DOWNS  &  THOMPSON,  LIMITED,    HULL,  ENG. 

Designers  and  manufacturers  of  Dredging  and  Oil  Mill  Machinery 

CANADIAN  REPRESENTATIVES 

The  R.  E.  CLEATON  CO.,  227  Coristine  Bldg.,  MONTREAL 
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Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
ienc)'  in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized  in  the    "Keith''    Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being-  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        Write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office:  609  Kent  Building 

AGENTS : 

Jlessrs.  KOSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  2o9-'261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLAXCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBERT  HAMH^TON  &  CO.,  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


COVERS 
THE  CONTINENtX-c. 


TI^VERY  product  sold  under  this  em- 
blem is  backed  by  J-M  Responsi- 
bility—  a  new  order  of  Service  pledged 
by  a  nation-wide  organization  that  has 
had  over  half  a  century  of  experience  in 
solving  your  problem. 

J-M  Products  are  made  not  merely  to 
sell  but  to  give  satisfaction  m  use.  Hun- 
dreds of  J-M  Service  Representatives 
everywhere  give  this  assurance.  That's 
J-M  Responsibility. 


J-M  Asbestos  Roofing 
J-M  Asbestos  Siding 
J-M  Asbesto  Stucco 

J-M  Cold  Storage  Insulating  Machinery 

J-M  Underground  Conduit 

J  M  Waterproofing 

J-M  Lighting  Systems 

J-M  Mastic  Flooring 

J-M  Flexible  Metallic  Hoie 

J-M  Packings 

J-M  Pipe  Coverings 

J-M  Sound  Deadening  and  Insulating  Felts 
J-M  Stack  Lining 

The  Canadian 
H.W.  Johns-Manville  Co.,  Ltd. 

Vancouver 

3101A 


Toronto       Montreal  Winnipeg 


The  Business  End  of  the 
^^P  &        Ladder  Type 
Trench  Excavator 


All  .Steel" 
Box  Girder  Boom 
— Not  Just  Channels. 
Upper  tumbler  and  shaft 

easily  removed.  _ 

Boom  raised  and  lowered  Ijy  friction     and  cable.  ^  = 

Both  diptsing  chain  tuinblcrs  are  ocla.iion  and  lit  links.    Dis.c:inK  cha'in  idlers  are  M 

mounted  in  continuous  dirt  proof  sleeves.     Digj^ing  cliains  adjusted  by  means  of  | 

set  screws.    Digging  chains  made  of  steel  with  manganese  steel  bushings.    Steel  B 

iiuckets  have  doulile  ended    tool  steel  teeth.    Tliesc  are  just  a  few  facts  about  m 

the  Boom — write  for  Bulletin  24  OX  and  get  facts  al)out  the  other  superior  fea-  g 

lures  of  the  B 

"P  &  H"  Ladder  Type  Trench  Excavator  | 

PAWLING  &  HARNISCHFEGER   COMPANY  | 

Milwaukee,  Wis.  m 

Builders  ot  Travelinft  Electric  Cranes  aiul  I  luisls.  Single  Line  CnAi  Bucket.^,  ami  Power  Trnction  Tnmpcri  g 

illllll 
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DOMINION  BRIDGE  COMPANY,  LIMITED 


Head  Office  and  Worki, 

Montreal,  P.  Q. 


Branch  Offices  and  Works, 

Toronto,  Ottawa  and  Winnipeg 


Engineers,  Manufacturers  and  Erectors  of  Steel  Structures 


New  Work  Shop — Canadian  Vickers  Limited,  Montreal 

View  23  working  days  after  award  of  contract — Weight  380  Tons. 


Capacity  135,000  Tons 

Railway  and  Highway  Bridges, 
Swing  and  Bascule  Spans, 

Buildings  of  all  kinds, 
Hemispherical  Bottom  and 
other  Tanks, 
Transmission  Poles  and  Towers, 
Riveted  Pipe,  Caissons, 
Barges, 

Turntables,  Electric  and  Hand 

Power  Cranes, 
Hoisting  Appliances,  Lift  Locks, 
Hydraulic  Regulating 
Gates,  etc., 
Gear  Cutting  and  General 
Machine  Work. 


LARGE  STOCK  OF  STANDARD  STRUCTURAL  MATERIAL  AT  ALL  WORKS. 


Clean   Cut   Ornamental    Wrought  Iron 

This  illustration  of  the  wrought 
iron  balcony  on  the  residence 
ofH.  V.  Meridith,  Montreal,  is 
convincing  evidence  of  our  abil- 
ity to  produce  high  class  work. 

The  balcony  was  designed  by 
Edward  &  W.  S.  Maxwell. 
Architects,  and  executed  in 
Canada  by  Canadians.  Notice 
the  sharp  lines  and  clean  cut 
attractive  appearance. 

We  can  supply  ornamental 
bronze,  iron  and  steel  for  the 
lineal  work  and  assure  prompt 
delivery. 

Specify  Esley  Bros;  bronze, 
iron  or  steel  for  your  next  con- 
trad. 

ESTEY  BROS.,  COMPANY 

Canadian  Office  and  Works,  MONTREAL 


Head  Office  -New  York 


Branch  Offices— N.J.  Dinnen  &  Co.,  Winnipeg,  Calgary,  Vancouver 
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Public   Appreciation   of    the   Engineer  in 
Relation  to  His  Work 

A SUBJECT  which  has  caused  a  great  deal  of 
discussion  amongst  engineers  during  recent 
years  is  the  lack  of  appreciation  on  the  part 
of  the  general  public  of  the  importance  of 
the  work  being  done  by  the  profession.  One  would 
gather  from  the  numerous  articles  and  editorials  which 
have  appeared  in  the  technical  press  that  the  belief 
was  almost  universal  amongst  engineers  that  the  work 
of  the  profession  was  much  underrated.  It  is  very 
doubtful  if  they  arc  correct  in  this  view.  There  is  no 
Cjuestion  but  that  the  larger  and  more  important  engi- 
neering works  appeal  very  strongly  to  the  general  pub- 
lic and  excite  a  great  deal  of  interest.  Such  undertak- 
ings, especially  during  construction,  while  it  is  possi- 
ble to  see  the  operations  being  carried  out,  always  call 
forth  expressions  of  admiration  and  approval  from  on- 
lookers. -Who  has  not  heard  from  people  standing 
near,  watching  the  progress  of  the  work,  expressions 
of  approval  that  are  most  enthusiastic?  And  the  rela- 
tion of  the  engineer  to  such  work  is  always  recognized. 
It  is  true  that  after  the  work  has  been  completed  it 
may  appeal  to  the  public  as  being"  a  great  piece  of 
construction,  but  that  the  engineer  behind  it  is  not  so 
likely  to  be  thought  of,  any  more  than  is  the  artist  who 
has  painted  a  great  picture.  It  is  also  true  that  there 
is  a  large  amount  of  work  being  done  under  the  direc- 
tion of  engineers  which  has  become  so  much  a  part  of 
our  everyday  life  that  it  is  accepted  as  a  matter  of 
course.  The  engineering  behind  the  work  is  almost 
lost  sight  of  by  the  public,  but  the  recognition  of  its 
value  is  there,  although  it  may  be  alnlost  subconscious. 
The  recognition  it  receives  is  probably  just  as  great  as 
it  is  in  the  case  of  the  ordinary  everyday  work  of  any 
of  the  other  professions. 

Is  not  the  whole  question  one  of  the  engineer's  be- 
ing subject  to  the  universal  human  trait,  characteristic 
of  each  individual,  from  the  office  boy  to  the  general 
manager,  of  thinking  that  his  work  is  not  appreciated 
at  its  true  value?  Perhaps  it  is  not,  but,  if  not,  then 
neither  is  tha't  of  any  one  else.  A  few  moments'  reflec- 
tion must  lead  any  engineer  to  the  conclusion  that  the 
work  of  his  profession  is  at  least  as  indispensible  from 
the  standpoint  of  social  economy  as  that  of  any  of  the 
other  professions,  and  on  inquiry  he  would  probably 
iind  that  it  is  so  regarded  by  all  who  are  in  a  posi- 
tion t(j  judge  of  the  relative  importance  nf  the  jirofes- 
sions  in  our  modern  social  life. 

While  there  is  no  doubt  that  the  work  of  the  pro- 
fession and  its  value  in  the  development  of  the  country 
are  highly  appreciated,  what  about  the  man  who  does 
the  work — the  individual  member  of  the  profession? 
]  low  does  he  stand  in  the  estimation  of  the  public? 
It  is  no  doubt  irnc  that  engineers,  as  individuals,  are 
not  so  well  known  to  the  general  public  as  are  mem- 
bers of  the  other  professions.  This  is  largely  due  to 
the  fact  that  usually  their  work  docs  not  bring  the 
man  himself  directly  in  CMiUacl  with  any  large  luun- 
ber  of  people.  Almost  every  one,  at  some  time  or 
other,  has  occasion  to  requisition  the  services  of  some 
member  of  one  of  the  other  professions.  He  comes  in 
almost  daily  contact  with  other  professional  men.  while 
the  probabilities  are  that  he  has  never  niet  an  engineer, 
'l  iie  engineer  is  eniplt)yed  by  a  company,  a  corpora- 
tion, or  a  munici])ality,  and  Cdmc-  in  cimtacl  in  regard 
to  his  work  only  with  the  representative  of  those  for 
whom  he  is  working.  I  here  is  nt)  douI)t.  however, 
lhat  if  he  is  a  man  of  ability  and  a  coni])etent  engineer 
he  will  be  held  in  as  high  esteem  by  those  with  whom 
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he  has  direct  relations  as  will  any  incmht  r  nl  any  other 
profession  of  correspondin*^  standinj^. 

Tliat  the  engineer  does  not  occupy  a  larger  i)lacc 
in  the  public  life  of  the  community  is  not  to  be  won- 
dered at,  but  the  fact  that  he  docs  not  do  so  is  not 
necessarily  an  indication  of  any  lack  of  ai)preciation 
of  his  work  or  of  him  as  an  individual  on  the  part  of 
the  j)ublic.  The  very  nature  of  a  lawyer's  work  leads 
him  more  or  less  towards  a  public  life  ;  he  is  perscjnally 
before  the  public  in  a  great  uian\  n\  his  activities.  A 
doctor's  work  has  not  the  same  tendency,  but  the  prac- 
tice of  his  profession  gives  him  a  very  wide  circle  of 
accjuaintances.  With  an  engineer  who  is  following 
the  j)ractice  of  his  profession  closely  the  tendency  is 
altogether  the  other  way.  Except  in  the  case  of  those 
of  the  profession  who  follow  a  ctjnsulting  practice,  liis 
work  is  likely  to  confine  him  to  one  locality  and  one 
piece  of  work  for  a  period  ranging  from  a  few  weeks 
to  a  few  years,  while  his  next  piece  of  work  may  take 
him  to  an  i-ntirely  difTerent  place.  .\  man  with  a  con- 
sulting ])ractice  has  more  opi)ortunily  to  take  an  active 
l)arl  in  the  i)ul)lic  life  of  a  community,  if  his  inclina- 
tions lead  him  to  do  so,  but  he  cannot  take  such  i)art 
excei)t  at  a  great  deal  of  inconvenience  to  himself  and 
his  work.  If  a  lawyer  has  any  liking  for  pui)lic  life  he 
is  very  likely  to  drift  into  it.  If  an  engineer  happens 
to  have  a  similar  liking  he  has  to  force  his  way  into  it 
against  many  opposing  influences. 

One  unfortunate  circumstance  that  militates 
against  the  standing  of  the  ])rofessi(jn  is  the  fact  that 
any  person  who  is  cai)able  of  measuring  a  hundred 
feet  with  a  linen  tape  may  call  himself  an  engi- 
neer. Were  similar  conditions  to  ])revail  in  the  other 
])rofessions  it  would  most  undoubtedly  be  found  thai 
they  would  be  held  in  very  much  lower  esteem  than 
they  are  at  present.  While  this  may  lower  the  profes- 
sion in  the  estimation  of  the  public,  it  does  not  alter 
the  fact  that  the  capable  engineer  will  hold  in  the 
estimation  of  the  inen  with  whom  and  for  whom  he  is 
working  the  position  to  which  he  is  entitled. 

If  the  remuneration  received  by  engineers  for  tlicir 
services  is  to  be  accepted  as  a  criterion  of  .their  import- 
ance in  the  community,  there  may  be  good  reason  for 
their  pessimism.  However,  it  is  not  on  account  of 
any  misconception  of  the  importance  of  engineering 
as  a  profession,  nor  is  it  on  account  of  a  low  estimate 
of  the  ability  of  engineers  as  a  class,  that  the  financial 
rewards  of  the  profession  are  not  greater.  One  of  the 
chief  reasons  is  the  competition  of  men  who,  without 
any  training  or  education,  attempt  to  do  engineering- 
work.  While  such  men  seldom  or  never  find  employ- 
ment on  work  of  importance,  their  existence  tends  to 
lower  the  remuneration  from  the  bottom  to  the  tfjp  o1 
the  scale.  Another  very  important  reason  is  the  free 
engineering  services  given  by  large  mercantile  firms. 
These  firms  employ  engineers  at  moderate  salaiies  to 
prepare  designs  of  structures  for  their  customer.-,,  and 
the  firm  collects  what  would  be  a  reasonable  fee  for 
any  engineer  from  their  customer  in  the  shape  of  ])ro- 
fits  on  the  goods  sold.  And  perhaps  one  other  reason 
is  that  the  engineer  is  too  busy  doing  his  work  to 
spend  much  time  or  thought  on  the  accjuisition  of 
wealth.  The  engineering  of  their  way  to  large  for- 
tunes constitutes  the  life  work  of  many  of  our  wealthy 
men.  That  is  what  they  strive  to  accomplish.  The 
engineer  is  engaged  in  building  larger,  better,  an>l 
more  lasting  structures  than  "fortunes." 

A  fireproof  building  material  is  made  in  Switzer- 
land by  compressing  Portland  cement  and  asbestos 
fibre  into  blocks. 


Good  Roads  in  Quebec 

r  1^1 1 1'",  Quebec  Provincial  Government  have  claim- 
I  ed,  and  have  been  given,  a  great  deal  of 
JL  credit  for  their  good  roads  policy.  They  have 
been  strenuous  supporters  of  the  Good  Roads 
movement,  and  were  represented  at  the  conventions 
held  in  Montreal  and  'J'oronto.  The  Acts  passed  by 
the  Legislature  are  no  doubt  calculated  to  improve 
enormously  both  the  main  and  local  highways  by  giv- 
ing easy  terms  to  municipalities  and  by  encouraging 
the  construction  of  roads  which  will  prove  beneficial 
to  the  farmers  as  well  as  to  urban  residents.  There 
is,  we  are  informed,  another  side  to  the  story  which  is 
proving  very  detrimental  to  many  contractors.  Last 
year,  at  the  invitation  of  the  Government,  municipali- 
ties applied  for  Joans,  and,  on  the  specifications  being 
passed,  let  numerous  contracts.  .'\s  the  work  was  com- 
menced in  the  fall,  these  contracts  were  only  partially 
completed.  The  contractors  all  over  the  province  had 
invested  hundreds  of  thousands  of  dollars  in  equip- 
ment, and  naturally  believed  they  would  be  allowed 
to  resume  the  work  at  the  beginning  of  the  season, 
and  would  also  tje  able  t(j  secure  additional  contracts. 
In  this  they  have  been  disappointed.  They  relied  on 
the  Government's  promise  to  finance  such  projects, 
and  on  the  fact  that  at  the  last  session  a  further  Bill 
was  passed  for  raising  another  $5,000,000.  At  the  be- 
giiniing  of  this  season  many  contractors  organized 
their  staff  and  made  other  preparations  to  continue 
the  work  left  over  from  last  year,  but  no  word  of 
authorization  came  from  Quebec,  and  the  contractors 
found  themselves  in  a  quandary.  Their  expenses  were 
still  going  on,  their  machinery  was  idle,  and  they  were 
not  earning  a  cent  of  revenue. 

Visits  were  made  to  Quebec  in  order  to  learn  the 
reason  for  this  stoppage  of  work,  but  practically  no 
satisfactory  answers  could  be  obtained.  The  contrac- 
tors were  told  that,  although  the  Government  had 
ample  funds,  it  had  been  decided  that  each  municipal- 
ity should  not  construct  more  than  two  miles  of  road 
under  the  old  contracts,  and  that  no  new  work  would 
be  allowed.  The  decision  was  based  on  the  European 
situation,  it  being  held,  apparently,  that  this  is  not  a 
time  for  road  work  to  go  ahead,  even  though  contracts 
had  been  partially  completed.  The  injustice  of  the 
decision  (state  the  contractors)  will  be  seen  when  it 
is  stated  that  in  some  instances  this  two  miles  of  work 
had  to  be  divided  among  several  firms.  While  the 
Government  were  making  up  their  minds  as  to  their 
policy  many  contractors  were  doing  their  best  to  hold 
their  men  together,  involving  a  large  expenditure  for 
which  they  will  not  be  able  to  get  any  return.  Many, 
too,  during  the  winter  had  hauled  the  stone  they  ex- 
pected to  use  during  the  present  season,  which  meant 
the  investment  of  very  considerable  capital,  now  lying 
idle.  Such  is  the  present  position,  and  unless  the  Gov- 
ernment reverse  their  policy  many  contractors  will  not 
turn  a  wheel,  and  will  be  substantial  losers. 

As  previously  stated,  the  Government  intimated  that 
no  fresh  contracts  would  be  sanctioned.  The  contrac- 
tors claim  that,  notwithstanding,  new  work  has  been 
given  out — some  in  districts  where  only  a  portion  of 
the  old  contracts — the  two  miles  for  each  municipality 
— has  been  authorized.  The  work  on  these  two-mile 
stretches,  much  of  which  has  been  completed,  will  not 
go  far  to  give  the  good  roads  promised  and  badly  need- 
ed. Moreover,  while  there  is  no  money  for  roads  built 
under  contracts  let  by  municipalities,  the  Government 
have  found  funds  sufficient  to  carry  out  improvements 
on  the  main  highways. 
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The  Designing  of  Details 

as  well  as  uther  men,  are  inclined 
to  jndiJe  of  the  importance  of  their  work  by 
the  rate  of  pay  which  it  commands.  As  the 
eni^ineer  becomes  older  and  more  experienced 
he  realizes  that  certain  kinds  of  work  possess  advant- 
a.ijcs  w  hich  cannot  l)e  measured  in  dollars  and  cents. 
The  vouiil;  engineer,  however,  is  naturally  attracted 
to  those  lines  of  work  which  seem  to  ensure  large  re- 
turns most  quickly.  It  is  to  be  regretted  that  "de- 
tailing'" does  not  at  present  seem  to  oti'er  a  career  to 
capable  young  engineers.  Unfortunately  it  is  con- 
sidered merely  as  a  stepping  stone  to  another  position, 
uitli  the  result  that  capable  young  men  are  avoiding 
this  kind  of  work  or  are  remaining  in  it  as  short  a  time 
as  possible.  We  are  just  beginning-  to  appreciate  the 
fact  that  i)oor  details  are  largely  responsible  for  many 
failures,  and  also  for  many  unsatisfactory  structures, 
which,  even  though  they  have  not  failed,  cannot  be 
relied  upon  to  carry  any  considerable  overload.  Engi- 
neers themselves  are  largely  responsible  for  this  con- 
dition, because  many  of  them  have  considered  detail- 
ing, not  as  designing,  but  as  mechanical,  trade-school 
work.  The  designing  of  details  is  an  important  kind 
of  engineering  work,  and  its  problems  are  often  suffi- 
cientlv  difficult  to  command  the  highest  engineering 
skill.  ■ 

W'e  bclie\  e  it  is  time  for  engineers  to  recognize  the 
iini)ortance  of  detail  designing,  and  to  adopt  measures 
which  will  justify  engineers  of  ability  in  remaining 
in  this  kind  of  work.  Efficient  detailing  requires  a 
thorougii  knowledge  of  the  strength  of  materials,  of 
stresses,  and  of  erection  procedure,  and  the  old  idea 
that  almost  any  man  who  possessed  a  structural  hand- 
book and  a  set  of  drafting"  instruments  could  soon 
qualify  as  a  detailer  was  an  erroneous  one.  Adequate 
pay  and  a  proper  api)reciation  of  the  importance  of 
the  work  will  do  much  toward  attracting  and  retain- 
ing capable  detailers. 

Generally,  the  importance  of  the  structural  de- 
signer's work  has  been  over-rated,  as  compared  with 
that  of  the  detailer.  For  structures  of  medium  size 
it  does  not  take  the  highest  t_\  pe  of  engineering  abil- 
ity to  compute  the  stresses  and,  with  the  aid  of  a  hand- 
book, to  select  the  size  of  the  main  sections.  In  bridge 
work,  for  example,  to  obtain  the  information  ordinarily 
placed  on  the  stress  sheet  does  not  often  require  ex- 
ceptional ability — in  fact,  the  man  just  out  of  college 
may  be  much  more  efficient  in  computing  stresses  than 
the  e.vi)erienced  engineer.  The  prevailing  notion  that 
the  well-paid  engineer's  work  is  completed  when  he 
finishes  the  stress  sheet  is  wrong — it  is  too  much  to 
expect  that  the  ])oorly-paid  detailer  can  complete  the 
design,  as  the  latter  is  usuall\'  a  man  with  little  engi- 
neering experience. 

If  our  structures  are  to  be  equally  strong  in  all 
their  parts  and  capable  of  being  erected  economically 
there  should  be  little  distinction  in  salary  or  in  tech- 
nical al)ility  demanded  betw-een  the  designer  and  the 
detailer — in  fact,  one  high-grade  man  might  well  do 
the  work  now  done  by  both.  The  extra  cost  for  effi- 
cient work  under  such  a  system  probably  would  not 
be  greater  than  that  under  the  system  now  in  use  in 
our  large  offices  if  the  cost  of  the  "checker"  is  taken 
into  consideration.  The  results  of  tests  of  full-size 
nn-nibers  have  shown  that  the  actual  strength  of  a 
hiiilt-np  member  often  only  a  small  percentage  of 
its  C()ni|)uted  strength,  due  mainly  to  weak  and  faulty 
details.  ICngineers  are  just  beginning  to  realize  that 
they  have  little  definite  information  on  this  important 


subject.  It  is  hoped  that  the  growing  realization  of 
this  lack  of  knowledge  will  act  as  an  incentive  to  them 
to  make  the  designing  of  details  a  branch  of  structural 
engineering  work  worthy  of  the  attention  of  capable 
and  experienced  engineers. — Engineering  and  Con- 
tracting. 


The  Mitigation  of  Electrolysis 

By  E.  B.  Rosa' 

THIS  paper  summarizes  the  work  which  the  U.  S. 
Bureau  of  Standards  has  done  during  the  last 
four  years  in  studying  the  destructive  ef¥ects 
of  electric  current  on  sub-surface  structures 
and  prescribing  remedies  for  the  trouble.  From  the 
results  of  its  investigations  the  Bureau  concludes  that 
the  proposal  to  fix  by  State  law  a  general  requirement 
as  to  voltage  drop  or  current  density  in  the  rails  is  not 
logical,  in  view  of  the  great  variations  in  the  damage 
which  can  result  under  different  conditions  with  the 
same  voltage  drops. 

One  of  the  first  methods  resorted  to  as  a  means  of 
preventing  damage  to  buried  gas  and  water  pipes  by 
electrolysis  and  soil  corrosion  consists  in  covering  the 
surface  of  the  pipes  with  a  coating  intended  to  insu- 
late them  from  the  surrounding  earth.  In  many  cases 
pipes  have  been  so  protected  from  soil  corrosion  but 
it  is  doubtful  whether  there  is  any  instance  on  record 
where  damage  by  electrolysis  has  been  efl:'ectually 
prevented  in  this  way  if  the  voltage  conditions  were  at 
all  severe.  On  the  contrary,  there  have  been  cases 
where  such  coatings  have  done  actual  harm,  as  they 
tend  to  fail  in  spots,  and  so  permit  the  current-  to  es- 
cape from  the  pipes  at  such  places  with  a  greater  cur- 
rent density  than  would  be  the  case  otherwise,  and  so 
aggravate  the  local  damage. 

The  paints,  dips,  and  wrappings  tested  by  the 
Bureau  of  Standards  were  found  to  be  of  little  or  no 
value  in  protecting  pipes  from  electrolysis  when  ap- 
plied to  the  positive  areas  near  power  stations  where 
the  current  is  tending  to  leave  the  pipes.  The  Bureau 
has  come  to  the  conclusion  that  mone}"  can  be  ex- 
jiended  more  profitably  in  other  directions  than  in  an 
attempt  to  insulate  gas  and  water  pipes  from  the 
earth. 

Insulating  Joints 

The  Bureau  has  found  insulating  joints  of  great 
value  in  reducing  the  current  in  pipe  lines,  and  so  re- 
ducing the  corrosion  caused  by  such  current.  Where 
the  potential  gradients  are  high  the  joints  must  of 
course  not  be  placed  too  far  apart,  as  in  that  case  the 
l)otential  difi^erence  at  each  joint  would  be  sufficient 
to  cause  considerable  joint  electrolysis.  Insulating 
joints  should  not  be  depended  upon  as  the  sole  means 
of  protection  to  pipes,  but  they  are  economically  and 
mechanically  practicable,  and  are  a  very  important 
auxiliary  means  of  protection,  particularly  in  the  case 
of  gas  pipes.  They  are  used  less  often  in  water  pipe 
lines. 

Track  and  Pipe  Drainage 

Alternative  methods  of  electrolysis  mitigation  are 
b\  the  track  drainage  system  and  the  pipe  drainage 
system.  The  first  of  these  methods  is  to  be  preferred 
if  it  can  be  carried  out  economically.  It  has,  however, 
been  thought  by  many  to  be  prohibitive  in  cost,  and 
has  been  very  little  used  in  American  cities.  The  pipe 
drainage  system,  on  the  contrary,  has  been  strongly 
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advocated  and  in  one  form  or  another  much  used.  The 
investig'ations  of  the  Bureau  of  Standards,  which  have 
been  extended  over  several  years,  have  convinced  its 
members  that  the  pipe  drainage  system  as  a  principal 
method  of  protection  is  not  only  comi)licated  and  ex- 
pensive to  install  and  maintain,  but  is  in  tlie  long  run 
not  an  adequate  remedy  for  electrolysis  troubles.  On 
the  other  hand,  the  track  drainage  system  when  pro- 
perly designed  and  installed  is  simpler,  more  effective, 
and  far  less  expensive  than  has  been  supposed. 

Owners  and  managers  of  water-works  should  co- 


operate with  the  gas  and  telephone  companies  and 
railways  in  studying  the  problem  of  electrolysis  miti- 
gation in  an  open-minded  and  progressive  manner, 
'fhe  taking  of  the  matter  into  the  courts  is  to  be  de- 
plored. It  is  better  to  employ  engineers  to  work  to- 
gether to  solve  tile  pr(jblem  in  a  thorough  and  efficient 
manner  than  to  employ  experts  to  testify  in  court  as 
to  who  is  responsible  or  what  are  the  damages.  As 
the  damage  is  cumulative  from  year  to  year  and  the 
rate  increases  as  the  trafific  increases,  there  will  be  no 
better  time  than  the  present  to  take  up  the  matter. 


Considerations  Affecting  the  Design 
of  Highway  Bridges 


By  Willis  Whited' 


TflE  engineer  designing  bridges  for  public  use  is 
always  more  or  less  at  a  loss  to  know  what 
loading  to  assume  fcjr  bridge  floors.  Curbs 
and  railings  offer  further  doubts.   A  few  of  tin- 
difficulties  are  outlined  in  the  following  article,  witli 
suggestions  embodying  the  writer's  opinion. 

Roadway  Loading 

Unusual  loads. — Should  he  assume  the  heaviest 
known  loads  and  design  with  the  ordinary  unit- 
stresses?  In  large  cities  this  is  good  practice,  but 
even  there  the  engineer  is  hardly  justified  in  designing 
all  the  bridges  in  the  city,  large  and  small,  to  carry 
the  heaviest  monuments,  castings,  steel  l)eams,  build- 
ing members,  or  stone  columns  that  can  be  brought 
into  the  city.  A  limit  must  be  fixed  somewhere,  be- 
yond which  the  owner  of  the  load  is  obliged  to  pro- 
vide for  its -transportation  by  strengthening  bridges, 
adopting  different  lines  of  travel,  dividing  up  tlie  load, 
using  special  trucks,  or  otherwise.  It  seems  extrava- 
gant to  add  a  large  percentage  to  the  cost  of  a  bridge 
in  order  that  it  may  carry  a  load  heavier  than  is  likely 
to  Ijc  brought  to  it  once  in  five  years,  especially  as 
the  necessity  of  carrying  such  loads  is  rarely  absolute. 

Street  cars. — It  would  seem  that  all  bridges  except 
on  boulevards  and  in  parks  should  be  designed  to  carry 
street  cars,  whether  they  are  actually  used  on  that 
street  or  not.  It  is  impossible  to  accurately  forecast 
the  growth  of  a  city  or  to  know  what  tralfic  is  to  come 
on  a  given  street  in  twenty-five  years.  Street  cars 
are  with  us,  and  must  be  provided  for,  and  we  can 
only  guess  as  to  the  weight  they  are  likely  to  attain. 

It  would  probably  be  desirable  to  build  bridges  in 
parks  and  boulevards  no  heavier  than  is  necessary  to 
carry  the  heavy  class  of  automobiles  and  the  road  roll- 
ers used  for  paving  such  roads,  thus  placing  an  obsta- 
cle in  the  way  of  the  street  railway  corporation's  grab- 
bing such  roads  by  hook  or  by  crook  to  the  detriment 
of  the  trafific  they  were  intended  to  carry.  The  same 
may  be  said  of  inter-city  highways  which  are  only 
wide  enough  to  carry  two  lines  of  traffic. 

Bridges  in  i)ublic  streets  should  be  built  to  carrj 
inter-urban  cars  weighing  50  tons  each.  While  this  is 
much  heavier  than,  ordinary  cars,  it  must  be  borne  in 
mind  that  suburban  cars  are  destined  to  a  wide  ex- 
tension, and  almost  any  street  in  a  city  is  liable  at 
some  future  time  to  be  called  upon  to  carry  them. 

Motor  trucks. — Roads  between  large  towns  are,  it 

"Bridge  Ea^jitieer,  State  Highway  Department  of  Pennsylvania,  Harris- 
burg,  Pent). 


.^eems  to  the  writer,  destined  eventually  to  be  subject- 
ed to  the  trafific  of  heavy  motor  trucks  which  will  carry 
miscellaneous  freight  from  store,  factory  and  ware- 
house to  residence,  or  from  the  small  town  or  the  coun- 
try to  the  warehouse  in  the  city. 

So  long  as  rubber  is  used  for  tyres,  and  the  jire-ent 
materials  for  paving,  it  is  hardly  to  be  feared  that  the 
gross  weight  of  the  truck  will  greatly  exceed  20  tons, 
with  about  two-thirds  of  the  weight  on  the  rear  axle. 
In  the  opinion  of  the  writer,  all  bridges  on  important 
thoroughfares  should  be  designed  to  carry  the  load, 
v\hicli  will  safely  cover  traction-engine  loading. 

There  are  bridges  in  remote  districts  which  could 
not  without  extravagance  be  built  to  carry  20-ton 
trucks  ;  but  the  road  roller  and  traction  engine  are  a 
permanent  institution.  I  would  recommend  for  .such 
bridges  a  12-ton  roller  as  the  lightest  design  load  for 
any  bridge  on  a  public  road.  Sometimes  there  is  dif- 
ficulty in  deciding  whether  a  given  district  will  remain 
remote.  I  would  recommend  resolving  all  cases  of 
doubt  in  favor  of  the  heavier  loads. 

Cases  often  arise  in  which  designing  a  verv  large 
biidge  for  the  heaviest  loading  would  add  so  much  to 
the  cost  as  to  be  an  unreasonable  burden  on  the  tax- 
l^ayers,  while  there  is  another  route  not  requiring  such 
an  expensive  bridge  which  would  carry  exceptionally 
heavy  loads  without  undue  inconvenience  to  the  pub- 
lic. In  such  cases  notices  should  be  placed  warning 
vehicles  carrying  loads  exceeding  a  certain  amount  to 
take  some  other  route.  The  driver  of  a  heavv  load 
may  feel  like  taking  a  chance;  nevertheless,  there  is 
plenty  of  law  holding  him  responsible  for  the  result- 
ing accident. 

Sidewalk  Loading 

W'iiile  roadway  loadings  are  subject  to  change  as 
above  noted,  sidewalk  loadings  cannot  change  as  the 
years  pass,  either  in  character  or  amount. 

Crowds. — The  weight  of  a  dense  crowd  of  people 
has  in  some  cases  by  special  exertion  been  brought  as 
high  as  150  lbs.  to  a  sq.  ft.  of  Moor,  but  such  loadings 
are  so  rare  that  it  seems  to  the  writer  not  unreason- 
able to  allow  stresses  under  this  intensity  of  loadings 
to  approach  the  elastic  limit.  An  ordinary  standing 
crowd  will  rarely  weigh  more  than  80  lbs.  to  the  sq. 
ft.,  and  the  only  occasion  on  wliich  crowds  even  of  that 
density  will  be  gathered  will  be  in  cases  of  some  local 
excitement,  such  as  accidents  or  similar  occurrences 
in  the  water  or  the  roadways.  In  such  cases  the 
densest  part  of  a  standing  crowd  can  hardly  be  more 
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tliiin  fiiiir  deep;  those  in  the  rear  will  keej)  ninving', 
and  a  crowd  with  freedom  enough  td  nioxc  at  all  will 
rarely  exceed  40  lbs.  to  the  sq.  ft.  An  assumed  side- 
walk load  of  100  lbs.  to  the  sq.  ft.  on  a  4-ft.  width, 
with  30  l!)s.  to  the  sf|.  ft.  on  the  rest  of  the  sidewalk, 
is  ample  fur  an\  kind  uf  a  bridge,  but  should  be  pro- 
vided for  in  all  bridges,  whetiier  urban  or  not,  because 
any  district  snfticientl}-  po])ul(nis  to  require  sidewalks 
at  all  on  the  bridge  will  occasionally  i)roduce  crowds 
of  considerable  density. 

Dense  crowds  of  much  greater  depth  occasionall}' 
collect  to  listen  to  musicians  or  street  speakers,  but 
such  gatherings  are  nc\er  allovved  on  bridges. 

Snow. —  It  is  iiardly  possible  for  crowds  to  become 
so  dense  in  cold  weather.  Since  the  weight  of  ice  or 
snow  seldom  exceeds  13  lbs.  to  the  sq.  ft.,  it  is  not 
necessary  to  add  anything  for  its  weight. 

Runaway  vehicles. — If  the  bridge  is  at  the  foot  of 
a  steep  grade  it  may  hapi^en  that  street  cars,  escaping 
from  tlie  control  of  the  motorman,  will  leave  the  rails 
and  go  over  on  the  sidewalk.  It  may  be  worth  wdiile 
to  allow  for  such  accidents  in  designing  sidewalks,  b}' 
making  the  curb  high  and  strong  enough  to  prevent 
vehicles  getting  on  the  sidewalks,  i.e.,  never  less  than 
6  ins.  high,  and  often  more. 

In  providing  for  the  case  of  a  car  actually  mount- 
ing the  curl)  and  running  on  the  sidew'alk  three  times 
the  normal  stress  could  be  allowed;  this  might  result 
in  badly  damaged  sidewalks,'  but  would  prevent  loss 
(.t  life. 

Th.e  i)lanks  or  other  details  of  the  sidewalk  should 
be  designed  to  carry  not  less  than  250  lbs.  concentra- 
tion, because  i)eoi)le  of  that  weight  are  not  uncommon, 
and  a  person  in  walking  always  places  his  whole 
weight  on  one  foot.  Plank  walks  are  rapidl}^  gdinS 
out  of  use,  but  they  will  be  with  us  for  many  years 
to  come. 

In  tixing  the  thickness  of  a  plank  a  reasonable  al- 
lowance must  be  made  for  wear  and  deterioration. 

Curb  Height 

llorsc-drawn  vehicles. — Even  in  the  case  of  a  run- 
away the  vehicle  must  follow  the  horses.  Horses,  ex- 
cept when  under  the  spell  of  frenzied  fear,  will  never 
bolt  over  a  fence,  and  therefore  it  would  seem  that, 
where  there  is  no  sidewalk,  a  reasonabl}'  high  fence  on 
a  curb  of  about  6  ins.  is  all  that  is  required.  If  there 
is  a  sidewalk  it  is  well  to  make  the  curb  about  16  ins. 
high,  which  onl\-  the  lightest  wagons  could  mount. 
But  the  sidewalks  should  be  made  sufificiently  strong 
to  carry  the^weight  of  a  horse  and  a  light  wagon  with- 
out greatly  exceeding  the  clastic  limit. 

.\utomobilcs. — The  ordinary  touring  car  is  very 
often  driven  at  a  high  rate  of  speed.  Occasionally  the 
driver  loses  his  head,  or  the  steering  gear  gets  out  of 
order,  in  which  case  the  car  is  liable  to  mount  the 
sidewalk.  The  best  preventive  of  this  accident,  per- 
haps ould  be  to  make  the  curb  about  16  ins.  high  and 
sufficiently  substantial  to  resist  the  impact  of  the  car. 

.\  10-in.  curb  i>  -sufficiently  high  to  take  care  of 
must  accidents,  lint  where  there  is  a  sharp  curve  on 
the  a|)proach,  or  where  the  bridge  is  very  wide,  so  that 
an  unruly  car  would  be  liable  to  strike  very  ncarl\' 
s(|uare,  the  higher  ciu^b  is  imperative. 

.\s  to  motor  trucks,  whicli  travel  at  a  much  lower 
rate  cif  speed,  the  driver  will  i)robably  become  aware 
of  accidents  to  any  part  of  his  machine  in  time  to  stoj) 
before  the  truck  mounts  the  curb. 

Railings  should  be  made  to  resist  a  lateral  pres- 
sure api)licd  at  their  tops  equal   to   one-fourth  the 


weight  of  a  row  of  men  leaning  against  it,  or  approxi- 
mately 40  lbs.  to  a  lin.  ft.  If  the  railing  is  not  so  con- 
structed that  it  is  impossible  for  men  to  climb  upon 
it,  it  should  be  strong  enough  to  sustain  a  vertical 
load  of  at  least  100  lbs.  to  a  lin.  ft. 

If  the  railings  are  on  a  sidewalk,  there  should  be  no 
opening  more  than  6  ins.  wide,  on  account  of  the 
danger  to  children,  either  by  walking  between  the 
balusters  or  falling  down  and  rolling  underneath. — 
Engineering  News. 


Cost  of  Depositing  Concrete  in  Bags 
Under  Water 

By  H.  R.  Ferriss,  Victoria,  B.C.* 

A20-in.  cast  iron  outfall  was  laid  from  a 
point  on  shore  to  a  distance  of  720  ft.  out 
from  shore,  at  which  point  the  end  was  in 
18-ft.  depth  and  a  swift  off-shore  current. 
The  outfall  follows  a  channel  between  high  rock  reefs, 
and  the  pipe  for  its  entire  distance — with  the  exception 
of  120  ft.  of  the  outfall  end— is  laid  in  a  ditch  dredged 
in  clean  sand.  At  the  outfall  end  the  floor  of  the  sea 
falls  away  somewhat  faster  than  the  grade  of  the  pipe, 
and  advantage  is  taken  of  this  to  hold  the  end  of  the 
pipe  line  off  the  floor  of  the  sea.  It  was  considei-ed 
advisable  by  the  engineer  in  charge  to  rest  the  pipe 
on  concrete  deposited  in  bags,  and  the  outermost  end, 
owing  to  the  swift  current  and  heavy  winter  storms,  is 
heavily  anchored  with  concrete  in  bags. 

A  1  :3  :6  mixture  was  used.  A  scow  was  anchored 
near  the  outfall  end,  and  aboard  it  the  concrete  was 
mixed  and  sacked  dry.    The  sacks  of  concrete  were 
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Concrete  in 
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then  lowered  in  a  sling,  and  placed  one  at  a  time,  by 
the  diver,  who  afterwards  ripped  them  open  with  a 
knife  as  placed.  The  concrete  showed  no  sign  of  set- 
ting up  for  tw^o  days.  After  the  seventh  day  it  was 
fairly  well  bonded.  It  is  now,  after  one  year, 
a  fairly  good  mass  of  concrete,  Avhich  shows  no  dam- 
age, either  from  the  swift  current  or  from  storms,  from 
whose  action,  except  the  fiercest,  however,  it  is  prob- 
ably protected  by  its  depth. 

It  will  be  noted  that  the  costs  of  labor  only  are 
given,  and  they  depend  considerably  on  locality  and 
weather,  wdiich  in  this  instance  was  exceptionally  fine. 
The  costs  of  materials  are  easily  ascertained  for  any 
locality.  The  costs  for  the  use  of  scows,  engines,  etc., 
will  depend  entirely  on  locality  and  w^eather  conditions. 
The  amount  of  concrete  deposited  was  80  cu.  yds.  and 
it  cost  as  follows : 

Sacking  and  Mixing  Concrete:  Total    Per  Cu.  Yd. 

Foreman,  19  lirs.  at  :J5  cents  .$    6.65  $0,082 

Labor,  400  hrs.  at  30  cents   120.00  1.500 

Placing: 

Diver,  120  lir.s.  at  .$1.00    120.00  1.500 

Tender,  120  hrs.  at  $0.50    60.00  0.750 

Compressor  eng..  60  hrs.  at  .$0.40    24.00  0.300 

Labor,  250  hrs.  at  $0.30    75.00  0.938 


Total  $405.65  $5,070 

•In  Engineering  find  Controoting. 
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A  Combined  Power,  Pumping  and  Filter  Plant 

Details  of  Municipal  Undertaking  at  Medicine  Hat,  Alberta — Boilers 
Fired   with   Natural   Gas   to   Provide   Steam   for  Turbo-Generators 

By  W.  S.  Lea' 


IN  1912  the  City  of  Medicine  Hat,  Alberta,  under- 
took tilt  installation  of  a  new  power,  pumpinji^ 
and  liltcr  i)lant.  The  existing?  works  included  a 
pumpin_t(  and  filter  plant  on  the  south  hank  of 
the  South  Saskatchewan  River,  about  one-quarter  to 
one-half  mile  from  the  centre  of  the  city,  and  an  elec- 
trical power  plant,  built  a  short  time  previously,  about 
two  and  one-quarter  miles  ftu'ther  up  the  river.  The 
equipment  in  this  j)ower  j)lant  included  two  125-kw. 
alternators  driven  by  engines  operatinj^;  on  natural  gas. 
In  the  pumping  plant  both  gas  and  steam  engines  were 
in  service.  The  general  elevation  of  the  built-up  por- 
tion of  the  city  is  about  90  feet,  and  the  water  distril)U- 
tion  system  was  in  connection  with  a  4(X),000-gall( lU 
staiidpipe  with  its  top  at  El.  274.  It  was  too  low  to 
provide  pressure  for  the  higher  parts  of  the  city,  which 
were  being  rai)idly  developed. 

Without  going  into  details,  the  existing  works  were 


.  City  Reservoir,  Medicine  Hat. 

so  inadequate  that  it  was  absolutely  necessary  to  in- 
stall a  new  pumping  and  filter  plant.  As  the  recently 
constructed  power  plant  had  not  been  entirely  satis- 
factory, it  was  also  considered  advisable  to  provide  for 
a  moderate  commercial  power  load  in  the  new  installa- 
tion. A  combined  power,  pumping  and  ti Iter  plant  was 
therefore  decided  upon,  to  be  erected  on  a  site  on  No- 
ble Street  adjacent  to  the  existing  power  plant. 

The  population  of  the  city  was  then  about  11,000, 
the  commercial  power  load  (electric)  about  130  kw., 
and  the  average  daily  per  capita  water  consumption, 
including  a  supply  for  the  Canadian  Pacific  Railway, 
about  150  gallons.  The  South  Saskatchewan  River  is 
the  only  available  source  of  water  supply ;  this  river  is 
not  badly  polluted,  but,  Hke  most  We.stern  rivers,  the 
turbidity  is  high  during  the  spring  freshets. 

Medicine  Hat  is  situated  in  a  si)lendid  agricultural 
district  and  a  famous  natural  gas  held.  An  abundant 
supply  of  gas  for  all  purposes  has  been  developed  in 
the  city,  and  the  Corporation  was  in  a  position  to  fur- 

*  Of  the  Arm  of  R.  S,  &  W.  S,  Lea,  consulting  engineers,  Montreal. 


nish  gas  of  a  high  calorific  value  for  the  new  plant  at 
a  merely  nominal  rate — api)roximately  one  cent  tor 
every  1,000  cid)ic  feet.  It  was  offered  for  industrial 
use  at  five  cents  i)er  1,000  cubic  feet,  and  large  users 
were  permitted  to  use  certain  wells  on  exceptionally 
favorable  terms,  j)ractically  at  cost.  This  consideration 
naturally  suggested  the  probability  that  the  bulk  of  the 
power  refiuired  for  industrial  purposes  would  be  devel- 
oped from  privately-owned  gas  wells. 

At  the  best,  the  power  proposition  was  an  uncertain 
one  to  deal  with,  as  the  city  was  ex[)eriencing  a  devel- 
opment approximating  a  "boom,"  and  the  usually  ac- 
cepted formulas  for  growth  in  industries  and  popula- 
tion might  not  ai)ply.  However,  it  appeared  reason- 
al)]e  to  expect  that  within  a  few  years  the  water  con- 
smnption  would  be  (hnibled  and  that  the  average  rf»m- 
bined  i)iunping  and  industrial  power  load  would  range 
from  600  kw.  to  1,200  kw.,  about  one-half  of  which 
would  be  re(|uircd  by  the  pumps  and  auxiliaries  in  the 
power  station. 

The  conditions  determining  the  general  scheme  of 
improvements  were  briefly  as  follows: — 

Tlie  water  suj)ply  had  to  be  taken  from  a  river  with 
30  feet  range  in  level  from  low  water  to  flood  water 
(EI.  65  to  El.  96).  In  the  dry  weather  season  the  river 
is  so  shallow  that  the  intake  had  to  be  located  at  mid- 
stream, and  this  intake  and  the  intake  pipe  had  to  be 
l)i(itected,  if  possible,  against  damage  from  ice  jams, 
whicli  arc  liable  to  occur  with  rising  water  in  the 
spring. 

The  topography  of  the  site  for  the  plant  varies  from 
contour  90  at  the  river  bank  to  contour  107  at  XoI)le 
Street,  fronting  the  site. 

A  water  supply  for  domestic  and  fire  i)urposes  had 
to  be  provided,  with  a  distribution  system  ranging 
from  El.  90  to  El.  220  or  higher.  \\'ood  pipe  had  been 
installed  in  some  sections  of  the  lower  levels.  Speak- 
ing generally,  the  old  system  had  not  been  designed 
for  the  working  pressures  whicli  would  be  imposed 
upon  it  if  in  direct  connection  to  the  system  for  the 
higher  levels.  Moreover,  apart  from  the  heavy  tire 
draught  which  must  be  provided  for  in  a  city  of  this 
size,  the  so-called  domestic  consumption  varied  to  an 
unusual  degree,  owing  to  draughts  for  railway  and  in- 
dustrial purposes  and  the  heavy  use  of  water  for  lawn 
and  street  sprinkling,  etc. 

Fortunately,  a  site  for  a  service  reservoir  was  avail- 
able immediately  south  of  the  new  plant.  Thi-  site 
was  of  sufficient  area  to  accommodate  any  future  ex- 
tensions which  might  be  required,  and,  being  at  El. 
370,  could  provide  fairly  satisfactory  pressures,  since 
the  business  and  manufacturing  districts  are  on  tlic 
lower  levels. 

Equipment  of  Plant 

The  selection  of  the  type  of  prime  mover  to  he 
^adopted  for  the  new  plant  was  an  important  matter. 
The  choice  lay  between  gas  fired  steam  boilers  with 
tm-bo-generators  and  gas-engine  driven  generators. 
The  steam  jilant  was  the  cheaper  one  to  install,  was 
more  flexible,  and  was  considered  more  reliable  and 
easier  to  maintain,  but  was  adtnittedly  inferior  to  the 
other  from  the  point  of  view  of  fuel  consumption.  .\n- 
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other  factor  wiiicli  had  tu  he  considered  was  the  possi- 
bility of  the  city's  being  obHged  to  resort  to  the  use  of 
coal  fuel.  It  is  considered  unlikely  that  such  a  con- 
tingency will  arise,  at  least  during  the  life  of  the  pre- 
sent plant.  Both  types  of  prime  mover  permit  of 
changing  over  to  the  use  of  coal,  but  the  steam  plant 
is  the  more  convenient  and  economical  in  this  respect, 
as  no  provision  in  the  power  station  for  additional 
equipment  is  needed.  Hence,  having  regard  to  the  low 
cost  of  fuel,  it  appeared  that  the  considerations  gov- 
erning the  choice  of  prime  mover  were,  in  order  of  im- 
portance : — 1st,  simplicity  and  reliability  ;  2nd,  first 
cost ;  3rd,  cost  of  operation,  including  operators'  sal- 
aries, cost  of  renewals,  and  repairs.  Gas  fired  boilers 
and  turbo-generators  were  therefore  recommended, 
with  all  pumps  and  other  secondary  equipment  motor- 
driven  except  the  boiler  feed  pumps  and  one  reserve 
exciter  unit. 

The  scheme  recommended  included: — 

1.  A  concrete  intake  pier  with  a  30-inch  cast  iron 
intake  pipe  from  it  to  a  suction  well  on  the  river  bank, 
which  was  already  under  construction. 

2.  A  6,000 ,000-gallon-a-day  mechanical  gravity  fil- 
ter plant,  with  provision  for  a  minimum  of  three  hours' 
sedinientatii Ml  and  a  clear  water  basin  under  the  filters 
with  a  cai)acity  of  125,000  gallons. 

3.  Three  3,000,000-gallon-a-day  low  lilt  pumps  for 
punii)ing  raw  water  from  the  suction  well  to  the  co- 
agulation basins  or  to  the  condensers  as  hereafter  de- 
scribed. 

4.  Three  3.000,000-gallon-a-day  high  lift  pumps  for 
raising  filtered  water  from  the  clear  water  basin  to 
the  service  reservoir  or  pinni)ing  it  into  the  distribu- 
tion system. 

5.  I'our  400  h.]).  water  lube  l)oilci>  >cl  in  two  bat- 
teries. 

6.  Three  750  kv.a.  condensing  turbo-generators 
with  an  overload  capacity  of  25  per  cent,  for  two  hours. 

7.  A  3,000,000-gallon  service  reservoir  on  the  site 
l)reviously  referred  Id. 

8.  9,500  feet  of  20-incli  rising  main  frnm  the  i)lant 
to  the  reservoir,  with  an  IS-inch  feecKr  nfl  the  main 
along  Sissons  Street  for  11,000  feet  to  CMniiect  with  the 


low  level  system  through  a  pressure  regulating  valve 
set  to  maintain  a  pressure  on  this  system  practically 
the  same  as  that  previouslv  afi^orded  by  the  old  stand- 
pipe. 

On  account  of  the  occasional  flooding  of-  the  site  ad- 
jacent to  the  river  during  high  water  and  the  necessity 
of  placing  the  low  lift  pumps  in  a  pit  to  be  within  a 
reasonable  suction  lift  of  the  river  in  low  water,  the 
general  layout  of  the  plant  and  the  relative  floor  levels 
are  as  illustrated. 

The  coagulation  basins  are  in  two  units,  each  with 
a  preliminary  and  a  final  basin.  The  filters  are  in  six 
units,  each  of  a  Capacity  of  1,000,000  gallons  a  day, 
and  are  17  ft.  6  ins.  by  24  ft.  in  plan.  The  clear  water 
basin  is  beneath  the  filters,  immediately  adjacent  to 
the  coagulation  basins,  and  with  its  floor  at  the  same 
level  as  theirs.    The  effective  depth  of  the  sedimenta- 


Basement. 


Plan  of  basement. 


lion  basins  is  16  ft.  6  ins.,  and  the  effcctixe  dci)lli  of 
the  clear  water  basin  is  reduced  by  provision  for  the 
drop  through  the  filters  to  about  6  feet. 

Power  Plant 

The  boiler  room  and  generator  room  floors  are  on 
the  same  level.  The  boilers  arc  gas-lired,  and  induced 
draught  is  provided  by  two  steam-driven  fans  in  the 
smoke  duct,  discharging  immediately  above  the  roof 
through  an  8-foot  steel  stack.  Each  boiler  has  4,020 
sq.  ft.  of  heating  surface.  There  are  two  feed  pumps — 
a  multi-stage  turbine  pump  driven  by  a  steam  turbine, 
usnally  in  service,  and  a  reciprocating  ])unii)  as  a 
>taiHlb\.    i'lith  feed  luimps  ha\-c  suction  cctnnections 
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tiiuler  a  moderate  head  fnun  a  concrete  feed  water 
tank  in  the  corner  of  the  Ixjilcr  room,  which  can  he 
filled  off  the  di.scharjre  main  or  by  the  service  pnm]) 
drawing-  from  the  sedimentation  basins.  'The  feed 
])umps  and  fan  en<j;incs  exhaust  into  a  Rcilly  multi- 
coil  vertical  heater. 

Each  tnrbo-t^enerator  unit  c^msists  of  a  Fraser  and 
("halmers  3,600  r.p.m.  steam  tiud)ine  direct  connected 
to  a  Siemens  2,200-volt,  3-])hase,  60-cycle,  750-kv.a. 
£?enerator.  A  Koertina;  ejector  condenser  is  provided 
for  each  unit,  and  the  injection  water  for  the  condenser 
is  taken  from  the  discharge   licadcr  of   the   low  lift 


Gas  tired  boilers. 

pumps  throii-h  a  small  centrifugal  booster  pump  to  in- 
crease the  iircssure  of  the  discharge  of  the  low  lift 
pumps  sufficiently  for  the  condenser  supply.  The  dis- 
charge from  the  condenser  enters  an  oj)en  concrete 
hot  well.  A  common  motoi'  drixcs  l)oth  the  booster 
pump  and  a  small  centrifugal  return  pump  with  sub- 
merged suction  in  the  hot  well  which  returns  any  de- 
sired ])roportion  of  the  water  from  the  hot  well  to  the 
coagidation  basins.  This  is  effected  l)y  connecting  the 
low  lift  pump  header  through  a  pipe  w  ith  the  discharge 
of  the  return  pump.  After  the  junction  of  the  return 
l)ipes,  the  water  flows  through  one  pipe  equipped  with 
a  water  level  controller,  to  the  coagulation  basins. 
Thus  there  are,  so  to  speak,  two  circuits  for  the  low 
lift  ])ump  discharge — one  through  the  booster  pumps, 
condensers  and  return  pumps  to  the  common  supply 
main  to  the  basins,  and  the  other  direct  tii  this  comnvm 
supply  main  from  the  low  lift  discharge  lieader. 
simi)le  iiand  regulation  it  is  possible  to  turn  any  pi'o- 
l)ortion  of  the  low  lift  pump  discharge  into  the  coagu- 
lation basins  for  the  domestic  supply,  or  any  pro])or- 
tion  of  it  may  be  used  for  condensing  purposes  and 
afterward  returned  to  the  coagulation  basins  for  do- 
mestic use,  or  allowed  to  waste  to  the  river  througli 
an  overflow  and  drain  from  the  hot  well.  All  of  the 
condensing  water  automatically  runs  to  waste  when 
the  filters  are  shut  down. 

There  are  two  exciter  sets  for  the  main  units — one 
motor  driven,  and  the  other  direct  connected  to  a  Terrv 
steam  turbine. 

The  main  switchboard  has  eight  panels — two  for 
the  generator  control,  one  for  the  exciter  control,  one 
for  the  Tirrel  voltage  regulator,  two  for  the  outgoing 
lines,  one  for  the  high  tension  current  su])|)ly  to  the 
high  lift  pump  motors,  and  one  for  the  sujjjjly  to  the 
transformers,  which  deliver  220-volt  current  fur  the 


low  lift  punij)  motors,  wash  water  and  circulatin;^ 
pimij)s,  blower,  exciter,  lighting,  etc. 

The  condensers,  circulating  pumps,  air  duct  tf)  tur- 
l)ines,  service  pump  and  transformers  are  located  in 
the  basement  under  the  generator  room. 

The  pump  room  floor  is  on  two  levels.  On  the 
higher  level,  which  is  at  the  same  elevation  as  the 
generator  basement  floor  and  the  floor  of  the  filter  pipe 
gallery,  are  the  high  life  pumps,  the  wash  water  pump 
and  the  blower  for  the  filters,  and  the  switchboard 
controlling  these  units.  The  low  lift  pumps  are  i')n 
the  lower  floor,  or  in  the  pump  pit,  with  shafts  abfiut 
17  feet  abo\e  low  water.  These  pumps  have  inde- 
l)endent  Ifj-inch  cast  iron  flanged  suctions,  laid  in  a 
concrete  tunnel  passing  under  the  west  coagidation 
basin  to  the  suction  well.  These  suctions  are  provided 
with  foot  valves,  and  the  pumps  are  also  equipped 
with  ejectors  for  priming.  The  high  lift  pumps  are 
two-stage  Drysdale  turbine  pumps,  direct  connected  tr) 
32.T  h.p.  Siemens  induction  motors,  taking  current  at 
2,200  volts. 

Filters  and  Intake 

The  coagulant  storage  and  chemical  mixing  and 
dosing  equipment  is  immediately  over  the  pump  room, 
and  is  connected  with  the  generator  room.  There  is 
a  one-ton  hydraulic  elevator  to  this  floor,  and  a  ten- 
ton  travelling  crane  in  the  generator  room. 

The  building  is  of  reinforced  concrete  with  brick 
and  tile  curtain  walls  and  a  flat  concrete  roof  covered 
v\  ith  Johns-Manville  asbestos  roofing.  The  roof  of  the 
filter  ])lant  is  .slated. 

As  originallv  designed,  the  plant  is  capable  of  hand- 
ling easily  from  5,000,000  to  6,000,000  gallons  of  water 
a  day  and  generating  1,200  kw.  of  electrical  energy  for 
liumping  and  commercial  purposes,  with  one  boiler, 
one  turbo-generator,  one  high  lift  pump  and  one  low 
lift  pump  in  reserve.  It  is  true  that  this  leaves  no  fil- 
ter reserve,  but  as  a  matter  of  fact  the  months  of  maxi- 
mum water  consumption  in  Medicine  Hat  are  not  the 


Turbo-generators  and  switchboard. 

months  of  maximum  turbidity,  and,  allowing  for  wash- 
ing, the  eft'ecti\e  capacity  of  a  filter  tank  is  about  ''7 
per  cent,  of  its  nominal  capacity.  If  one  filter  tank 
were  out  of  commission,  5,000,000  gallons  of  water  a 
day  could  be  easily  handled  at  the  least.  In  cold 
w  eather,  one  low  lift  pump  can  supply  enough  cooling 
water  for  two  turbo-generators,  but  in  the  summer 
two  low  lift  pumps  are  required  for  this  service  if  it  is 
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desired  to  limit  the  teni[)erature  oi  the  water  entering- 
the  coa.i^uhition  basins  ti)  aljoiit  80  deg".  F. 

Condensin<4-  turbo-t^enerators  were  adopted  because, 
apart  from  bcin^'  more  efficient,  this  feature  resulted 
iiuhrectly  in  a  lower  lirst  cust  for  the  whole  plant  on 
account  of  the  ^mailer  boiler  capacity  required,  thus 
sliow  ini;'  a  saving  in  the  cost  of  buildings  as  well  as  in 
the  cost  of  boilers.  lmi)ulse  tiu'bines  and  ejector  con- 
densers were  adoi)ted  on  accoimt  of  their  simplicity 
and  reliabilit}'. 

The  l)Iant  is  so  designed  that  it  ma\-  be  extended 
westward  by  additions  >iniilar  to  the  original  instal- 
lation. 

On  account  of  the  ice  jams  and  low  water  in  cer- 
tain seasons,  the  intake  ])ii)e  had  to  be  laid  in  a  trench 
in  the  river  bottom  and  the  intake  ]Mer  had  to  be  de- 
sii^ned  either  mas>i\e  enough  to  withstand  any  ice 
sho\'e  or  low  enough  to  escai)e  the  worst  effects  of 
one.  It  is  doubtlul  if  the  integrity  of  the  ]iier  could  be 
guaranteed  by  an_\-  design  at  a  reasonable  cost,  and  it 
was  decided  to  adopt  a  low  concrete  structure  with  a 
gently  sloping  upstream  face,  carried  below  the  river 
bed.  The  inlet  to  the  pier  is  through  a  removable  iron 
screen  set  in  the  outer  face  i)arallel  to  the  direction  of 
the  current.  This  inlet  is  in  the  deepest  i)art  of  the 
river,  and  its  sill  is  above  the  river  bottom.  The  30- 
inch  cast  iron  intake  pipe  enters  the  pier  below  the 
river  bed  and  is  carried  in  a  trench  to  the  suction  well. 
There  is  a  circular  emergency  opening"  countersunk 
into  the  top  of  the  pier  and  covered  with  a  very  coarse 
grid,  over  which  is  placed  an  iron  cover  w-ith  a  fixed 
vertical  ring  handle  for  easy  remc^val.  I'rovision  is 
also  made  for  blowing"  of¥  this  cover  by  the  back  pres- 
sure frorn  the  street  mains,  which  are  connected  to  the 
intake  pil>c,  should  it  become  impossible  to  remove  it 
in  any  other  way.  The  emergency  inlet  is  for  use  onh^ 
if  the  regular  inlet  become  choked  with  debris, 
frazil,  etc. 

Tlie  suction  well  is  i)ro\  i(led  with  a  concrete  roof 
with  cast  iron  covers  for  the  rnanhole  and  gate  rod 
openings,  as  well  as  an  opening'  for  the  removal  of  the 
screens.  The  low  lift  ])ump  suctions  are  protected  by 
line  coi)per  screens,  in  duplicate,  which  may  be.  oper- 
ated and  insi)ected  from  a  floor  at  their  tops. 

Distribution  Main 

A  20-inch  discharge  main,  '^,500  feet  long,  runs  froni 
the  station  to  the  new  3,000,000-gallon  reservoir. 
About  3,700  feet  from  the  plant  the  18-inch  main  along 
Sissons  Street  is  taken  oH,  as  previously  mentioned. 


Mannesmann  lap  welded  steel  pipe  was  used  for  all  the 
pipe  work.  All  the  joints,  except  for  the  first  125  feet 
from  the  station,  were  of  the  bell  and  spigot  type  and 
leaded.  Jmmediately  adjacent  to  the  plant  flanged  pipe 
was  used.  A  Simplex  Venturi  meter  is  installed  in 
this  section,  with  indicating"  and  recording  apparatus 
in  the  generator  room.  In  this  rooi"n  there  is  also  a  de- 
vice which  records  the  water  level  in  the  reservoir  at 
any  time,  with  high  and  low  water  alarm.  In  connec- 
ti(")n  with  the  Ventin"i  charts,  the  records  from  these 


Section  B-B 


Section  through  plant,  showing  pump  room  and  chemical  storage. 

gauges  provide  a  means  for  not  only  detern-iining  the 
total  draught,  but  also  the  draught  throughout  the  day 
and  its  variation.  The  high  and  low  water  alarm  can 
also  be  connected  with  the  City  llall. 

Constructional  Details 

The  contract  for  the  first  construction  in  connec- 
tion with  this  ])roject  was  let  in  September,  1912,  and 
the  ])Iant  was  in  service  about  a  year  later,  though 
scarcely  completed.  Fyshe,  Martin  &  Company,  of 
Calgary,  were  the  contractors  for  the  power  plant, 
suction  wells,  intake,  etc.,  and  jointly  wath  the  New^ 
York  Continental  Jewell  Filtration  Company,  of  New 
York,  were  contractors  for  the  filters,  which  were  in- 
stalled and  equipped  after  the  filter  company's  designs. 
Eraser  and  Chalmers,  of  Montreal,  supplied  the  main 
units,  piping  and  auxiliaries  and  the  high  lift  pumps. 
Babcock  and  Wilcox  furnished  the  boilers,  the  Green 
Fuel  Economizer  Company  the  fans,  and  the  Gwynne 
Gas  Burner  Company  the  gas  burners. 

The  reservoir  -was  built  by  Elotson,  Leader  and 
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Goode,  of  Medicine  Hat,  and  the  sub-station  by  Sack- 
rider  and  Turner,  of  Medicine  Hat. 

Tile  construction  work  of  the  new  plant  was  car- 
ried on  continuously  during  the  winter,  and  in  spite  of 
this  handicap  was  very  well  executed. 

By  taking  the  feeder  for  the  city  of¥  the  rising  main 
at  Sissons  Street  the  head  on  the  constant  speed  tur- 
bine pumps  is  not  expected  to  vary  greatly  with  in- 
creased friction  in  the  pipes  after  they  have  been  some 
years  in  service,  because,  with  the  same  number  of 
units  in  service,  the  friction  head  will  ])robably  in- 
crease with  time  from  the  pumping  station  to  Sissons 
Street,  but,  as  the  draught  from  the  city  should  be 
greater  with  a  larger  population,  the  flow  from  Sis- 
sons Street  to  the  reservoir  will  be  less,  which  will  tend 
to  lower  the  friction  head  in  this  section. 

Storage  Reservoir 

The  reservoir  is  a  rectangular  covered  reinforced 
concrete  structure,  96  ft.  by  208  ft.  by  21  ft.  2  ins.  High 
water  is  at  El.  3<S0.67.  One  side  wall  has  been  de- 
signed to  be  self-supporting  with  the  earth  backing  re- 
moved, so  that  it  may  serve  as  a  dividing  wall  when 
the  reservoir  is  extended.  Keyways  and  exposed  steel 
reinforcement  are  left  at  the  ends  for  tieing  in  the 
extension. 

The  reservoir  is  provided  with  the  usual  piijing  to 
ensin-c  circulation  and  i^ermit  of  its  lieing  washed  out. 


Operating  floor  of  filter  room. 


An  overflow  is  provided  also.  The  necessary  gates  and 
connections  are  located  in  a  concrete  gate  house  with 
a  brick  superstructure,  which  is  carried  beyond  the 
corner  of  the  completed  reservoir  to  serve  precisely 
similar  functions  for  the  next  extension. 

The  reservoir,  like  the  coagulation  basins,  has  a 
beam  and  slab  roof  and  buttressed  walls,  reinforced 
horizontally.  The  design  of  the  walls,  slabs  and  but- 
tresses was  based  on  the  assumption  that  the  earth 
would  exert  a  pressure  equivalent  to  that  of  a  fluid 
weighing  15  ll)s.  a  cubic  foot  when  the  reservoir  was 
fulTand  33  lbs.  a  cubic  foot  when  the  reservoir  was 
empty.  The  upper  6  or  (S  feet  of  the  walls  is  neces- 
sarily heavier  than  is  actually  called  for  on  this  basis 
of  design^  and  is  stable  enough  to  stand  alone,  even  if 
the  earth  backing  were  removed,  or  shrunk  away  from 
the  wall  to  this  depth.  One  advantage  of  this  type  of 
wall  is  that  the  main  reinforcement  serves  as  tempera- 
ture reinforcement  as  well,  and  very  effectively  distri- 
butes any  vertical  cracks. 

Tlie  leakage  test  of  this  basin  was  considered  very 


satisfactory.  Tlie  total  leakage  in  %  hours  was  only 
inch  under  about  18  feet  head — i.e.,  less  than  Y^- 
inch  a  day.  No  special  waterproofing  was  used,  and 
the  walls  were  not  plastered.  The  usual  V-shape(i 
horizontal  construction  joints  were  used,  and  at  every 
vertical  construction  joint  the  contractor  was  required 
to  insert  a  16-gauge  copper  strip  10  inches  wide  with 
one  corrugation  at  the  centre  of  the  joint.  These  joints 
were  temporarily  boxed  out  into  the  back-fill  to  per- 
mit of  inspection  from  the  outside  after  the  reservoir 
was  filled. 

Electrical  Distribution 

The  section  in  the  immediate  vicinity  of  the  power 
house  is  stipplied  with  electrical  energy  at  2,200  volts 
directly  from  the  main  station.  Beyond  this  area  the 
supply  at  the  same  potential  is  taken  from  a  sub-sta- 
tion located  in  the  industrial  district  of  the  city,  about 
four  miles  from  the  generating  plant.  Transmission 
is  at  13,200  volts.  The  sub-station  is  a  reinforced  con- 
crete building  with  brick  and  tile  curtain  walls  and 
concrete  trim.  At  present  it  contains  three  500  k.v.a. 
General  Electric  water-cooled  transformers,  with  the 
necessary  switching  equipment.  Space  is  provided  for 
three  more  transformers,  and  there  is  a  five-ton  liand 
travelling  crane  serving  the  main  floor. 

In  August,  1913,  the  engineer  at  the  request  of  liie 
city  submitted  a  report  and  preliminary  plans  for  a 
scheme  covering  the  ultimate  development  of  the  plant 
within  the  limits  of  the  present  site.  During  the  pre- 
ceding year  the  development  of  the  city  had  been  re- 
markable, and  the  very  favorable  rates  quoted  con- 
sumers for  electrical  power  had  minimized>  the  eflfect 
the  ofl'er  of  free  or  very  cheap  natural  gas  was  expect- 
ed to  have  in  curtailing  the  demand  on  the  municipal 
power  plant.  Earger  sized  units  were  recommended, 
snital)le  for  a  gradual  extension  of  the  plant.  The 
ultimate  capacities  provided  for  were: — 

I'ilter  capacity   .iO.noo.OOO  gals,  a  day 

I '.oiler  capacity   Ki.OOO  li.p. 

Turbo-generator  capacity  .  24,750  kv.a. 

High  lift  pumping  capacity  :!:{.000,000  gals,  a  day 

Low  lift  pumping  capacity  ").">, 000, 000  gals,  a  day 

The  cost  of  the  initial  installation  was  in  the  neigh- 
borhood of  $500,000. 

Mr.  R.  S.  Tea,  M.  Inst.  C.  E.,  of  the  present  firm 
of  R.  S.  &  W.  S.  Lea,  consulting  engineers,  of  Mon- 
treal, was  the  engineer  for  all  of  the  work  described, 
which  was  carried  out  during  the  tenure  of  office  of 
Mr.  A.  K.  Grimmer,  Assoc.  Mem.  Can.  Soc.  C.  E.  as 
City  Engineer. 


Present-day  concentration  of  business  in  a  small 
area,  stated  I'rof.  George  F.  Swain  recently  to  the  En- 
gineers' Society  of  Western  Pennsylvania  in  discuss- 
ing rapid-transit  problems  in  cities,  is  due  to  three  en- 
gineering developments  of  the  last  few  years,  namely, 
the  skyscraper,  the  elevator,  and  the  telephone.  W  hile 
the  development  of  steel-frame  construction  for  high 
buildings  is  what  has  made  concentration  of  business 
possible,  skyscrapers  themselves,  he  pointed  out,  would 
not  be  practicable  without  the  elevator  and  the  tele- 
phone. He  cited  an  investigation  made  a  few  years 
ago  by  the  American  Telephone'Company  as  to  the  re- 
lation of  the  telephone  to  one  of  the  skyscrapers  in 
New  York  City.  It  was  found  tliat  if  all  the  messages 
transmitted  by  telephone  to  and  from  the  building  had 
to  l)e  carried  by  messengers  the  entire  area  of  the 
building  would  lie  required  for  elevators. 
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Reinforced  Concrete  as  a  Building  Material 

By  M.  T.  Cantell,  Lie.  R.I.B.A.' 


1.\  view  of  \arious  statements  concerning  the  ad- 
\  isability  nf  using  reinforced  concrete  for  certain 
Iniildings  which  were  made  beft)re  llie  i'ublic  Ac- 
counts Committee  when  inquiring  into  the  con- 
struction of  the  Parhament  Buildings,  Winnipeg,  the 
I      following  particulars  relati\-e  to  the  suitability  of  this 
material  for  general  building  purposes  may  be  of  value 
to  those  interested  in  this  class  of  construction. 

Reinforced  concrete  is  a  combination  of  Portland 
cement  concrete  and  steel,  two  of  the  most  important 
j  materials  used  for  construction.  If  used  separate!}' 
I  each  has  its  advantages  and  disadvantages.  If  com- 
bined, of  the  right  qualit}'  and  properly  proportioned, 
the  resulting  material  will  have  the  advantages  of  both 
and  the  disadvantages  of  neither. 

('(lucrete  alone  has  great  strength  in  compression, 
its  crushing  resistance  wjien  only  a  month  old  being 
apijroximately  2,500  pounds  to  the  square  inch.  Its 
strength  increases  with  age  for  an  indelinite  period ; 
whether  placed  in  the  air  or  under  water  it  is  prac- 
tically everlasting;  it  is  one  of  the  best  materials  to  re- 
sist heat;  if  well  iiiade  it  will  cost  nothing  for  main- 
tenance ;  it  has  perfect  sanitary  properties,  and  can  be 
easily  moulded  to  any  architectural  or  engineering- 
forms.  Its  disadvantages  are  that  it  is  weak  in  ten- 
sion, rarely  being  able  to  resist  more  than  200  pounds 
to  the  square  inch,  and  that  it  lacks  ductility.  Owing 
to  these  defects,  it  cannot  resist  tlie  slightest  contrac- 
tion under  variations  of  temperature  without  develop- 
ing cracks.  E.xpansion  and  contraction  under  varia- 
tions of  temperature  take  place  with  concrete  as  Avell 
'  as  with  all  other  materials,  although  to  a  less  extent 
than  in  mn^l  ntlicrs.  These  cracks  entirely  destroy 
the  slight  tensional  resistance  the  concrete  might 
otherwise  offer ;  consequently,  concrete  alone  can  be 
used  onh'  for  such  structures,  or  parts  of  structures, 
as  are  in  compression.  This  in  many  cases  necessi- 
tates a  very  large  mass  of  concrete,  and  consequently 
a  much  greater  weight  and  demand  on  space  than  is 
desirable,  or  at  times  possible.  As  an  instance  of  this, 
take  a  retaining  wall,  which  if  built  of  plain  concrete 
Would  need  a  thickness  at  its  base  of  approximately 
half  its  height,  but  if  built  of  reinforced  concrete  the 
thickness  here  need  not  be  more  than  one-twelfth  of  its 
I  height,  and  perhaps  much  less,  according  to  the  design 
I  adopted.  Many  similar  instances  could  be  given.  It 
I  is  obvious,  therefore,  that  a  great  disadvantage  of  plain 
concrete  is  its  bulk  and  consequent  increased  cost, 
weight,  and  demand  on  space. 

In  steel  we  have  a  material  of  great  strength  in 
1)1  )th  compression  and  tension,  its  ultimate  resistance 
being  as  much  as  from  60,000  pounds  to  100,000 
'  pounds  to  the  square  inch.  It  is  also  a  material  cap- 
able of  being  easily  worked  or  framed  into  any  desired 
form;  but  unfortunatel)'  its  disadvantages  outweigh 
its  advantages  for  many  structural  purposes.  Its 
strength  diminishes  with  age;  this  is  due  chiefly  to 
oxidation,  which  takes  place  on  exposure  to  moisture, 
acids,  or  general  atmospheric  action  The  oxidation  is 
very  rapid  in  structures  that  are  not  kept  well  painted, 
and  it  is  also  very  detrimental  to  the  strength  of  the 
steel  at  joints  or  laps,  where  it  is  impossible  for  paint 
to  be  applied.  Xumerous  accidents  with  great  loss  of 
life  have  been  due  to  this  cause.  1-40  inch  rust  on  a 
bar  •'4-incli  s(|uarc  will  diminish  its  strength  by  13  per 

'Autlior  of  "Reinforced  Concrete." 


cent.,  or  by  20  per  cent,  on  a  bar  3/2-inch  square.  An- 
other disadvantage  of  steel  is  its  susceptibility  to  heat; 
this  it  absorbs  and  conducts  rapidly,  causing  excessive 
exi)ansion  and  loss  of  strengtli  under  a  high  tempera- 
ture. Steel  gains  in  strength  with  heat  up  to  a  cer-- 
tain  temperature,  during  which  time  it  will  expand  as 
much  as  one-inch  in  26  feet.  With  a  continued  rise  of 
temperature  its  strength  rapidly  diminishes,  and  its 
expansion  increases  proportionately.  In  ordinary 
house  fires  the  temperature  seldom  exceeds  1,000  de- 
grees, but  in  large  buildings  it  has  been  known  to  ex- 
ceed 2,500  degrees.  The  expansion,  even  at  1,000  de- 
grees, causes  a  stress  far  beyond  the  limit  for  steel  at 
that  temperature.  Under  these  conditions  the  resist- 
ance offered  by  the  loads  and  the  fixed  ends  of  steel 
Ijeams,  stanchions  and  framed  structures  prevents 
longitudinal  expansion,  and  causes  a  stress  far  beyond 
what  the  steel  is  capable  of  resisting,  especially  in  its 


Newgate  Street  front  of  the  G.P.O.,  London,  England. 

weakened  condition.  Consequently  the  beam  or  stan- 
chion buckles,  causing  the  collapse  of  the  structure, 
h'iremen  well  know  the  great  risk  they  run  in  fighting- 
fires  in  large  buildings  in  which  steel  beams  and  col- 
umns are  not  protected  properly.  In  a  recent  report 
made  by  the  Fire  Superintendent  of  the  city  of  Lon- 
don is  was  stated  that  this  was  the  greatest  danger  the 
firemen  had  to  face. 

Other  disadvantages  of  steel  structures  are  their 
high  cost  of  maintenance,  and,  in  certain  cases,  their 
unpleasing  and  fragile  appearance,  which  suggests 
weakness  rather  than  strength.  The  latter  is  particu- 
larly noticeable  in  many  of  our  unsightly,  dispropor- 
tionate bridges,  which  appear  to  have  been  designed 
for  the  purpose  of  obstructing  the  view  or  of  marring 
,the  landscape.  It  n-iust  be  admitted.  Iiowever.  that 
they  are  useful  as  laudniarks. 

in  reinforced  concrete  we  have  the  great  strength, 
toughness,  and  rigidity  of  steel,  the  great  durability 
and  fire  resisting  properties  of  concrete,  the  appear- 
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ance  of  staliility  and  strengUi,  the  steel  permanently 
])rotected  from  oxidation,  no  loss,  but  an  increase  of 
strenf^th  with  aj^e,  a  great  saving  of  cost  in  construc- 
tion, no  outlay  for  maintenance,  and  a  material  adapt- 
able to  all  forms  of  architectural  and  structural  work. 
Since  its  introduction,  experiments  have  been  conduct- 
ed continuously  with  a  view  to  obtaining  a  thorough 


Interior  view  of  the  G.P.O.,  London,  Enf^land. 

knowledge  ot  its  properties.  These  experiments,  to- 
gether with  the  lapse  of  time  and  the  severe  tests  to 
which  it  has  been  subjected  in  existing  structures, 
prove  conclusively  its  absolute  reliability  for  the  con- 
struction of  all  ty])es  of  architectural  and  engineering 
structures.  Jt  is  now  used  successfully  for  the  con- 
struction (if  all  kinds  of  residences,  from  workmen's 
cottages  to  millionaire's  mansions,  for  small  business 
premises  and  large  skyscrapers,  for  hotels,  churches, 
theatres,  public  buildings,  hydro-electric  power  sta- 
tions, gas  wdi  ks.  factory  chimneys,  reservoirs,  aque- 
ducts, water-mains,  sewers,  grain  elevators,  bridges, 
sea  defence  works,  railway  works,  military  fortifica- 
tions, and  numerous  other  purposes. 

In  a  paper  by  Mr.  M.  S.  Lang  on  "Concrete  in 
Railway  Work,"  recently  read  before  the  National  As- 
sociation of  Cement  Users,  at  Pittsburgh,  it  was  stated 
tliat  the  railways  of  Canada  and  the  United  States 
found  reinforced  concrete  to  be  the  most  durable  and 
economical  building  material.  They  were  now  adopt- 
ing it  for  all  types  of  work,  including  small  shop 
I)uildings,  and  even  vvatch-boxes  and  telephone  booths, 
as  these  could  be  constructed  of  reinforced  concrete 
more  cheaply  than  they  could  of  wood. 

It  is  a  method  of  construction  which  is  fast  super- 
seding that  of  brick,  wood,  stone,  and  steel,  and  is  far 
superior  to  these  in  its  power  to  resist  water,  fire, 
earthquakes,  and  atmospheric  influence.  It  is,  how- 
ever,- of  the  utmost  importance  to  bear  in  mind  that  of 
the  valuable  properties  reinforced  concrete  possesses 
few  will  exist  if  the  work  is  not  properly  designed  and 
executed.  The  latter  is  quite  as  important  as  the 
former,  for  if  the  greatest  of  care  is  taken  with  the 
design  and  careless  supervision  is  given  to  the  con- 
struction the  result  may  be  as  bad,  or  probably  worse, 
than  if  the  work  were  poorly  designed.  In  fact,  a  poor 
design  well  constructed  may  give  a  much  better  result 
than  a  good  design  badly  constructed. 

The  supervision  should  include  careful  inspection 
and  testing"  of  all  the  materials  and  attention  to  the 
preparation,  erection  and  removal  of  the  forms,  to  the 
gauge  mixing  and  placing  of  the  reinforcement  accord- 
ing to  the  drawings  and  specification,  to  the  position 
and  condition  in  which  slabs  and  beams  are  left  unfin- 
ished at  the  end  of  a  day's  work,  to  the  condition  of 


unfinished  work  before  its  continuation  or  completion, 
to  the  protection  of  newly  finished  work  from  building 
operations  and  inclement  weather,  and  to  tlie  testing 
of  work  upon  cfjmpletion.  All  these  points  are  of  the 
utmost  importance  if  we  aim  at  procuring  the  best  re- 
sults possible.  It  is  al)Solutely  necessary,  tiiereforc, 
that  constant  and  ex])ert  supervision  be  given  to  the 
construction. 

In  designing  the  chief  consideration  is  strength. 
This,  however,  should  always  be  considered  in  as^' 
ciation  with  economy.  This  has  not  been  done  in  the 
past  to  the  extent  it  slK)uld  have  been,  and  the  neglect 
lias  been  very  detrimental  to  the  progress  of  the  work. 
It  has  given  the  jjublic  the  impression  that  reinforced 
concrete  is  more  expensive  than  brick,  stone,  or  steel 
— which  is  not  the  case :  its  use  ensures  a  great  saving 
of  cost  on  large  structures,  and  also  on  small  ones  pro- 
x'iding  there  is  sufificient  repetition  of  detail  to  keep 
down  the  cost  of  form  construction.  I'-conomy  in  de- 
sign, however,  has  often  to  be  considered  from  two 
])oints  of  view— viz.,  the  engineering  and  the  archi- 
tectural ;  these  are  not  always  reconcilable.  The  most 
economical  engineering  structure  would  have  a  certain 


Sectional  elevation  of  the  G.P.O..  London.  England. 

arrangement  of  beams,  slabs,  columns,  walls,  etc..  all 
spaced  and  j)roportioned  in  the  most  efficient  manner, 
and  with  a  definite  percentage  of  reinforcement,  al! 
determined  with  due  regard  to  the  loading,  and  with 
a  view  to  obtaining  the  strongest,  most  satisfactory, 
and  cheapest  structure:  but  if  these  engineering  points 
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were  the  only  ones  considered  by  the  architect  the  re- 
sult in  some  cases  would  be  ver}-  uneconomical.  The 
ciiLjincering"  structure  may  be  considered  either  as  a 
plain  mass  or  as  a  skeleton  framework  devoid  of  archi- 
tectural embellishments.  The  architectural  structure 
is  the  en!4ineerin^  structure  made  more  presentable  by 
the  addition  of  fittings  and  embellishments. 

Economy  on  the  engineering  side  is  purely  struc- 
tural, and  in  a  building  it  is  attained  by  keeping  the 
floor  slabs  thin,  by  a  free  use  of  beams  or  columns,  and 
by  keci)ing  the  beams  thin  and  deep,  and  also  by  gradu- 
ating the  columns  in  size  according  to  their  different 
loads.  This,  frdui  an  architectural  point  of  view, 
might  turn  nut  tn  be  \  cry  ccdiKmiical,  as  it  might  in- 
volve nnicli  lunrc  linisliing  in  the  way  of  cornices  and 
other  details,  and  much  greater  expense  to  secure  effi- 
cient light  and  \cntilation,  than  would  be  the  case  if 
thicker  slabs  with  few  er  and  more  shallow  beams  were 
used.  Therefore,  if  we  wish  to  design  economical 
structures  wc  must  consider  carefully  the  many  fac- 
tors concerned.  The  most  important  of  these  are  the 
ratio  of  breadth  to  depth  of  beams,  the  percentage  of 
reinforcement,  and  the  general  arrangement  or  layout 


time  this  view  was  taken  only  14  storeys  had  been 
erected.  It  contains  634  guest  rooms.  The  exterior 
facing  is  brick,  to  match  the  terra-cotta  of  the  old 
wing,  to  which  it  is  connected,  and  which  is  also  of 
reinforced  concrete  construction,  although  built  some 
years  ago. 

The  two  following  structures — the  General  Post 
Ofifice  in  London,  Eng.,  and  the  Royal  Liver  Building 
in  Liverpool,  Eng. — were  referred  to  in  an  article  re- 
cently published  in  the  Manitoba  Free  Press,  regard- 
ing the  constructional  features  of  the  new  $4,.50O,O0O 
Provincial  Government  Parliament  Buildings  at  Win- 
nipeg. They  are,  however,  worthy  of  further  notice, 
together  with  additional  illustrations. 

The  General  Post  Office,  designed  by  Sir  Ilenry 
Tanner,  in  collaboration  with  Mr.  L.  G.  Mouchel,  re- 
inforced concrete  engineer,  was  completed  in  1910.  At 
the  time  of  construction  it  was  said  to  be  the  most 
extensive  piece  of  concrete  work  in  existence.  A  por- 
tion of  the  building  is  seven  storeys  high.  The  dimen- 
sions of  the  basement  are  446  by  210  feet.  The  total 
floor  area  is  467,000  square  feet — which  is  about  10% 
acres.    The  cubic  contents  of  the  building  are  about 


Traymore  Hotel,  Atlantic  City. 


of  beams  and  columns.  These  influence  all  structures, 
and  should  be  considered  by  both  the  architect  and 
the  engineer.  The  percentage  of  reinforcement  is  of 
the  utmost  importance.  Great  waste  is  often  occa- 
sioned through  an  excessive  quantity  of  steel  being 
used.  There  is  a  definite  percentage  that  will  give  the 
most  economical  section :  it  is  that  which  is  such  as  to 
allow  both  the  steel  and  concrete  to  be  stressed  to 
their  allowable  limits  when  the  structure  is  fully  load- 
ed;  we  then  get  the  full  value  out  of  each  material. 
If  one  of  the  materials  is  understressed  it  means  that 
there  is  an  excess  of  that  material,  and  consequently  a 
waste. 

Man}-  exami^les  from  all  parts  of  the  world  could 
lie  given  as  further  evidence  of  the  suitability  of  re- 
inforced concrete  for  both  small  and  large  structures. 
The  foll(jwing  particulars  and  illustrations,  however, 
slimild  be  quite  sufficient  to  substantiate  the  foregoing 
statements. 

'I  hc  view  shown  below  of  the  new  Tra\  nmrc  1  Intel, 
.'\tlaiitic  C"ity,  was  taken  on  March  13th  of  the  present 
year.  This  building,  which  is  now  complete,  is  one 
of  the  largest  reinforced  concrete  structures  in  exist- 
ence, it  is  520  feet  deep  and  140  feet  wide  on  the 
wings.   'J  hc  centre  portion  is  1"  storeys  high.    At  the 


9,000,000  cubic  feet.  The  entire  structural  details,  in- 
cluding foundations,  walls,  beams,  floors,  roof,  stair- 
cases elevator  shafts,  and  a  furnace  shaft  4  feet  6  inches 
by  130  feet  high  are  of  reinforced  concrete.  The  floors 
are  only  3^^  inches  thick,  and  are  designed  to  carry  a 
superload  of  100  pounds  to  the  square  foot.  The  ex- 
ternal wall  panels  are  six  inches  thick  by  34  feet  long 
between  the  columns;  the  internal  main  columns,  each 
supporting  520  tons,  are  28  feet  high,  and  vary  in 
thickness  from  7  to  8  inches.  The  subsoil,  upon  which 
the  reinforced  concrete  foundation  is  constructed,  is 
in  i)art  hardpan  or  gravel  overlying  clay;  the  remain- 
der being  clay,  similar  to  what  we  have  in  this  pro- 
\ince.  No  caissons  were  used.  In  January,  1911,  be- 
fore the  Royal  Institute  of  British  Architects,  Sir 
1  fenry  Tanner  stated  that  the  entire  work  was  thor- 
oughly satisfactory,  and  that  no  settlement  had  oc- 
curred, and  in  strongly  recommending  that  class  of 
construction  he  said  that  by  adopting  reinforced  con- 
crete in  preference  to  steel  construction  they  had  effect- 
ed a  saving  of  over  twenty  per  cent.,  this  being  the 
saving  originally  estimated,  the  actual  cost  turning 
out  to  bo  the  same  the  estimated  cost.  The  actual 
structural  work  turned  out  at  4^  cents  to  a  cubic  foot 
of  the  building,  but  owi;ig  to  the  clal)oratc  linish  the 
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Cost  of  the  w  liolc  Ntnicturc  was  15)^  cents  to  the  cubic 
foot. 

Sir  Henry  'ianncr  stated  fin-tlier  tliat  ovvin^  t(j 
their  test  specimens  of  concrete  showin^^  a  treble  in- 
crease of  strenj^th  in  three  years  since  construction 
they  Iiad  installed  two  l,300-gallf)n  water  tanks  and 
a  rifle  raiif^^c  on  the  roof  and  a  heavy  conveyor  on  tlie 
first  floor  without  stren^t^thcning  the  structiu'e. 

The  Ro3'al  ].i\er  I'uildinsr  upon  its  com])lction  in 
VHO  was  considered  to  be  the  most  imposing;  example 
of  reinforced  concrete  work  in  existence.  The  height 
to  main  roof  is  o\er  170  feel.  The  domes  (jf  the  two 
main  lowers  are  2''.t  feet  abux  e  i^roiind  le\-el.  The  total 
heij.^ht  Ironi  basement  floor  level  to  top  of  towers  is 
320  f(.'et.  There  are  17  storeys  includint;-  six  in  the 
towers.  The  location  is  close  to  the  River  Mersey,  on 
a  site  formerly  occupied  by  the  St.  George's  r)ock. 
(  )ii  account  111  this,  the  soil  was  of  a  soft,  sedimentary 
nature,  incapable  ol  sup|)orling  any  api)reciable  load. 


rqval,  liver 
Sectiohal. 


BUILDING 


Sectional  elevation  of  the  Royal  Liver  Building,  Liverpool,  England. 

Consequently,  concrete  caissons  were  adopted  and 
taken  down  to  the  sandstone  formation,  which  was 
found  at  a  depth  varying  from  32  feet  to  47  feet  below 
ground  level.  The  caissons  are  connected  to  a  rein- 
forced concrete  raft,  upon  which  are  distributed  the 
loads  from  the  columns,  walls,  etc.  The  entire  struc- 
ture is  of  reinforced  concrete,  with  a  granite  facing. 


This  facing,  however,  is  not  a  structural  detail;  it  is 
supported  at  each  floor  level  by  the  reinforced  con- 
crete frame.  The  designing  involved  unusual  and  dif- 
ficult constructive  problems,  necessitating  beams  for 
spans  of  from  50  to  60  feet,  to  carry  1,600  tons  con- 
centrated at  two  points  in  addition  to  a  distributed 
load  of  over  100  tons,  as  well  as  columns  to  support 


The  Royal  Liver  Buildirg,  Liverpool,  England. 

loads  of  l,f)()()  idiis.  I  understand  that  the  whole 
work  has  proved  entirely  satisfactory,  and  that  the 
building  is  a  striking  monument  to  the  possibilities, 
advantages,  strength  and  ecoiiom}-  of  reinforced  con- 
crete. 


Dynamite  cartridges  should  never  be  broken  in 
tuo,  accordinj:^  to  the  "DuPont  INIagazine."  This  dan- 
gerous practice  is  forbidden  by  law  in  many  countries, 
llardly  a  winter  passes  without  some  blaster  being 
killed  by  breaking  a  dynamite  cartridge.  W  hen  the 
dynamite  must  be  exposed,  the  cartridges  should  be 
slit  lengthways  with  a  sharp  knife.  Another  danger- 
ous practice  indulged  in  by  many  rock  men  is  that  of 
carrying  matches  in  their  clothes  for  lighting  their 
pipes,  blasting  fuses,  etc.  Instances  are  "on  record  of 
an  entire  loading  gang  being  killed  from  an  explosion 
caused  by  dropping  a  match  from  one  of  the  men's 
pockets  into  the  hole,  causing  the  blast  to  go  off  while 
it  was  being  tamped.  If  fuses  are  lighted  with  match- 
es, one  man  should  have  charge  of  them  and  leave 
them  at  a  safe  distance  while  loading  the  hole. 


A  steel  flat-car  for  whales  has  been  built  for  the 
South  African  Railways  by  the  Leeds  Forge  Company, 
of  Leeds,  England.  As  described  in  London  "Engi- 
neering," the  car  has  a  capacity  of  160.000  lbs.,  and  the 
weight  of  the  car  itself  is  74,700  lbs.  The  most  remark- 
able thing  about  the  car  is  that,  although  it  is  designed 
to  run  on  a  narrow-gauge  road  of  3  ft.  6  in.  gauge,  the 
width  of  the  car  body  is  12  ft.  6><;  ins.  The  whales  are 
brought  to  port  near  Durban,  South  Africa,  and  are 
loaded  on  these  special  cars  for  haulage  to  a  factory  a 
few  miles  away,  where  they  are  cut  up  for  rendering. 
It  is  evident  that  cars  of  such  extraordinary  width 
could  not  run  in  general  traffic  on  account  of  clearance 
limits,  even  on  standard-gauge  lines.  Their  use  on  a 
narrow-gauge  road  shows  the  possibilities  in  increa.s- 
ing  the  width  of  rolling  stock  where  clearance  restric- 
tions do  not  apply. 
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The  Economics  of  Sewage  Filters 

SI'.W'AOI':  filters  mav  be  divided  broadly  into  three  Period  of  Population 

,                 111'-                    1,-1.                ,1    •  Detention,  per  acre 

classes:  (1)   Intermittent  sand  niters  or  their  hours.  of  niter. 

cqui\alent.    These  eonsist  of  a  body  of  sand  or  Andover   lyi-'i  950 

fairly  pervious    material  of   other    kinds.    The  Brockton   12  1,160 

sc\vat;e  is  distributed  over  the  surface  of  this  porous  Clinton   12  425 

material,  and  at  the  bottom  the  filtered  sewage  is  col-  Framingham  .'.   12  375 

lected  in  underdrains.    In  order  to  get  the  benefits  of  Gardner  (old)    lyi  1,310 

oxidation  in  the  pores  of  the  sand  bed,  the  ajiplication  Gardner  (new)    IJ^  2,000 

of  the  sewage  to  the  filter  is  intermittent,  with  i)eriods  Pittsfield   13  605 

of  rest  and  aeration.  .Stockbridge   8  220 

(2)  The  second  type  is  the  so-called  "contact"  filter.  Worcester   vA  1,390 

This  consists  of  a  body  of  practically  any  thickness  of     

stone  or. equivalent  material,  such  as  large-sized  gravel,  Average  of  all   6.7  937 

pieces  of  porcelain,  brickbats,  cinders,  or  almost  any         The  Baltimore  Sewerage  Commission  in  1906  esti- 

coarse-si/.ed  granular  material.     The  sewage  is  applied  mated  that,  using  a  sand  filter  with  3  ft.  of  clean  sand 

to.  such  a  filter  either  from  the  bottom  or  from  the  top,  over  the  gravel,  an  allowance  of  150,000  gals,  of  6-hour 

so  as  to  fill  the  bed.    The  sewage  is  allowed  to  stand  settled  sewage  per  acre  in  24  hours,  corresponding  ap- 

in  this  filter  bed  for  a  given  time.   It  is  then  discharged  proximately  to  1,200  people  per  acre,  would  be  a  pro- 

and  the.  empty  bed  is  allowed  to  stand  for  a  period.  per  rate. 

(3)  The  third  type  is  the  so-called  "sprinkling"  Data  for  contact  filters  are  relatively  scant  from 
filter.  This  consists  of  a  body  of  stone  of  a  minimum  American  practice,  and  while  many  English  data  are 
depth  of  5  ft.,  on  which  the  sewage  is  sprinkled  or  available,  the  differences,  owing  to  the  difference  in 
sprayed  and  sjn-ead  by  nozzles  and  distributed  in  small  the  strength  of  the  sewage,  makes  such  data  rather 
quantities  so  that  the  sewage  trickles  down  over  the  dangerous  as  a  basis  of  comparison. 

stones  and  is  collected  at  the  bottom.  A  series  of  experiments  in  Columbus,  Ohio,  indi- 
AU  three  types  'of  filters  eft'ect  the  purification  of  cated  that  5-ft.  deep  stone  filters,  on  the  contact  prin- 
thc  sewage  in  the  same  wa}-.  Through  the  action  of  ciple,  could  safely  be  operated  at  an  average  rate  of 
the  bacteria  present  in  the  filter  bed  the  sewage  is  to  from  600,000  to  700,000  gals,  per  acre  per  day.  Re- 
some  extent  oxidized  and  the  organic  matter  is  broken  ducing  this  to  a  4-ft.  depth  will  give  about  500,000  gals, 
up.  Unstable  forms  of  matter  are  changed  into  more  per  acre  per  day,  which,  on  the  basis  of  100  gals,  per 
stable  forms.  While  the  exact  form  of  action  is  un-  capita  per  day,  would  give  a  loading  of  approximately 
known,  it  is  believed  that  the  three  types  of  filters  act  5,000  people  per  acre  of  stone  bed. 
in  the  same  way,  and  the  dift'erence  is  rather  a  mechan-  A  series  of  tests  made  at  Lawrence  on  contact  beds 
ical  one  of  form  of  application,  rather  than  one  of  prin-  of  various  depths  from  24  ins.  up  to  18  ft.,  showed  an 
ciple  of  action.  average  output  of  some  700,000  gals,  per  acre  per  day 
Performance  of  Filters. — The  output  of  a  filter  of  for  a  depth  of  stone  on  an  average  about  5>4  ft!  This 
any  type,  measured  at  any  suitable  purification  unit,  is  is  equivalent  to  an  output  of  about  135,000  gals,  per 
largely  a  question  of  local  conditions.  It  depends  up-  acre  for  each  foot  of  depth  of  stone,  or,  for  a  4-ft.  depth 
on  the  nature  of  the  sewage,  the  nature  and  fineness  of  bed  again,  is  equal  to  about  500,000  gals,  per  acre 
or  coarseness  of  the  filtering  material,  the  method  of  per  day,  or  say  a  loading  of  about  5,000  people  to  the 
application  of  the  sewage  to  the  filtering  material,  tem-  acre. 

perature,  atmospheric  conditions,  and  many  other  fac-  .  The  contact  filter  installation  at  Plainfield,  N.  J., 
tors.  The  intermittent  sand  filter'  is  best  used  when  with  3.6  acres  of  stone  bed  4^  ft.  deep,  gave  in  1910 
it  is  desired  to  have  a  very  high  degree  of  purification,  an  output  on  an  average  of  1,700,000  gals,  of  sewage  a 
The  other  types,  the  contact  filters  and  sprinkling  fil-  day.  On  the  basis  of  an  allowance  of  100  gals,  per 
tcrs,  are  used  for  a  rather  lesser  degree  of  purification,  capita  per  day,  this  will  correspond  with  a  4-ft.  bed. 
It  is  to  be  understood  that  the  rate  of  application  of  to  about  4,200  people  per  acre  of  filter, 
the  sewage  to  the  various  types  of  filters  must  be  pro-  For  sprinkling  filters  much  more  satisfactory  data 
perly  proportioned  to  the  ability  of  these  filters  to  can  be  had.  Sprinkling  filters  have  been  used  very  ex- 
take  care  of  the  sewage.  By  using  a  suitable  rate  un-  tensively  in  this  country  of  recent  years,  and  their  rat- 
der  suitable  conditions  any  type  of  filter  can  be  made  '"gs  can  be  fixed  with  a  good  deal  more  dependence 
to  give  any  degree  of  organic  purification  that  may  l)e  than  is  the  case  with  contact  filters.  A  list  of  a  num- 
iloirrd.  "  '  ber  of  plants  or  projected  plants  giving  the  depths  of 
Rate  of  Application  of  Settled  Sewage  to  Filters.—  t'le  stone  bed  of  a  sprinkling  filter  and  the  loading  in 
The  (|ucstion  of  the  rate  of  application  of  sewage  to  a  p"pii'<'it'""  P^r  acre  follows: 

sand  filter  is  largely  tied  up  with  the  question  of  pre-  P^-'p"'        „     ,  . 

,.     .  ,  •       1  r  .      1  of  .stone  Popul.'ilion  per 

linunary  treatment  in  the  way  or  tankage  or  screens.  infect.         acre  of  bed 

The  writer's  book,  "Sewage  Disposal,"  gives  for  sev-  Atlanta   6  20,000 

oral  cities  in  Massachusetts  the  ])oi)ulation  whose  sew-  Reading   5  is, 000 

age  can  be  treated  ])er  acre  of  filter  bed,  and  the  time  Columbus   5  is, 000 

of  detention  in  preliminary  sedimentation  tanks,  sort-  Baltimore   9  20.000 

age  wells,  punif)  wells,  or  other  means  of  storage.  Montclair   7'j       '  i.").ooo 

These  figures  are  not  to  be  taken  to  represent  present  Philadelphia    6  20,000 

conditions.  Fitchburg   10  20.000 

 Mount  Vernon   8  24,000 

•  Paper  by  Mr.  Oeorge  W.  Fuller,  pre.sentcd  boforo  tbc  annual  con-  'i-i   „f    11  4.1  i  -         1         1  , 

reotlon  of  the  Americtin  Society  of  Municipal  Iniprovcmcnts.  ^  hc  average  Ot  all  tneSC  SnOVVS  U  /-tt.  deep  bed  and 
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an  average  loadinj^  of  10,400  population  to  tlic  acre. 

Not  considerinf^  special  conditions,  and  just  takiiij^ 
fair  fifjures,  we  may  safely  state  the  following:: 

Intermittent  sand  filters,  3-ft.  bed  of  sand,  loadinj^ 
1,000  population  per  acre. 

Contact  filters,  4-ft.  <lcpth  of  stone,  loading,'  5,000 
])opulation  per  acre. 

Sprinkliufj  filters,  7-ft.  depth  of  stone,  loachng  19,- 
000  ]X)pulation  per  acre. 

'['he  rates  of  loadinj;-,  then,  for  these  three  types  of 
tihers,  are  in  the  ratio  1,  5,  and  9. 

Cost  of  Sewage  Filters. — Costs  of  construction  are 
so  iiuicii  affected  by  local  conditions,  such  as  the 
amount  of  excaxation  necessary,  the  cost  of  various 
classes  of  materials,  the  distance  from  which  various 
classes  of  materials  must  be  obtained,  details  of  local 
constrtiction  conditions,  such  as  competition,  class  of 
work  rcf|uired,  and  others,  that  comparative  costs  for 
different  localities  are  only  to  be  used  with  great  dis- 
cretion, and  individual  cost  and  even  averages  are  only 
a  guide  t'l  rnnij),nati\ f  costs  in  various  places.  Hav- 
ing this  limitation  in  mind,  we  will  examine  in  a  rough 
way  the  cost  of  various  types  of  sewage  filters  on  the 
per  capita  basis. 

The  average  cost  of  the  nine  Massachusetts  inter- 
mittent sand  filters  cited  above  is  $3,260  an  acre,  as 
reported  in  the  Massachusetts  State  Board  of  Health 
Report  of  1903.  This  gives  a  cost  per  capita  connected 
to  the  filters  of  $3.50. 

'i'lic  1906'  Baltimore  Sewerage  Commission  esti- 
mates the  cost  i)er  acre  of  filters  at  $6,350,  these  filters 
l)eing  suitable  for  a  connected  pojKdation  of  1,200  to 
the  acre.   This  corresponds  to  a  per  capita  cost  of  $5.30. 

The  cost  of  contact  filters,  varying,  of  course,  with 
the  degree  of  the  fineness  of  the  design,  may  be  taken, 
for  filters  equipped  with  suitable  convenient  appurten- 
ances, at  $30,000  an  acre  for  a  4-ft.  deep  bed.  This 
corresponds  with  a  loading  of  5,000  population  per 
acre  to  a  per  capita  cost  of  $6. 

For  sprinkling  filters  7  ft.  deep  the  cost  will  be 
about  $45,000  per  acre.  On  the  basis  of  a  loading  of 
19,000  population  per  acre,  the  cost  per  capita  will  be 
$2.37. 

When  considering  the  relatively  low  cost  of  the 
Massachusetts  sand  filters  compared  with  the  estimate 
made  of  the  Baltimore  sand  filters,  it  is  to  be  borne  in 
mind  that  the  conditions  in  Massachusetts'  for  the  con- 
struction of  sand  filters  were  unusually  favorable  and 
do  not  represent  average  conditions  through  the  coun- 
try. In  most  places  the  costs  would  approximate  more 
nearly  those  estimated  for  Baltimore. 

Taken  in  a  broad  way,  sprinkling  filters  are  a  far 
more  economical  installation  in  the  matter  of  first  cost. 
Intermittent  sand  filters  and  contact  filters  do  not 
stand  far  apart  in  this  particular. 

Relative  Costs  of  Different  Depths. — There  is  not 
very  much  known  about  the  relative  advantages  of 
filters  of  shallow  or  deep  construction.  The  choice  of 
depth  is  usually  made  for  entirely  different  reasons 
from  those  of  obtaining  the  most  economical  construc- 
tion to  obtain  the  desired  amount  of  purification.  Very 
few  tests  of  a  comparative  kind  have  been  made  to 
give  convincing  information,  and  the  interpretation  of 
the  tests  has  not  been  uniform.  In  some  places  the 
conclusion  has  been  made  to  make  filters,  say,  10  ft., 
at  other  places  6  ft.,  and  some  study  is  worth  while 
to  determine  what,  if  any,  difference  there  is  in  the  cost 
of  such  construction  at  different  depths,  and  which 


would  apj)ear  to  be  the  better.  It  is  to  be  assumed  in 
such  comparisons  that  sufficient  head  would  be  avail- 
able in  any  case  for  the  greatest  depth  to  be  con- 
sidered, and  that  i)umping  would  not  be  necessitated 
by  building  filters  of  the  greater  depth. 

For  intermittent  sand  filters  questions  of  depth  do 
not  arise.  The  filters  ane  generally  made  as  shallow 
as  is  consistent  with  getting  proper  results,  and  sand 
beds  are  nf)t  usually  made  mf)re  than  4  or  5  ft.  deep  as  a 
maximum.  Shallower  beds,  even,  will  give  about  the 
same  output  as  the  deeper  beds,  and  beds  are  made 
deep  only  so  that  sand  may  be  removed  for  cleaning 
without  removing  the  sand  for  any  considerable  period. 

With  contact  filters  it  is  recognized  that  from  the 
nature  of  the  action  of  the  contact  filters,  wdiere  the 
amount  of  air  that  is  drawn  in  between  fillings  of 
sewage  is  practically  e(jual  to  the  volume  of  the  sew- 
age, and  where  surface  clogging  cannot  be  a  serious 
factor  and  may  even  be  no  factor  at  all,  each  unit  of 
volume  of  the  stone  forming  the  filter,  say  each  cubic 
yard,  will  give  the  same  output  of  sewage  purification, 
no  matter  what  may  be  the  depth  of  the  filter. 

From  this  it  follows  that  it  is  economical  to  build 
a  sewage  filter  on  the  contact  principle  as  deep  as  local 
conditions  of  construction  will  permit,  and  the  limita- 
tion of  depth  which  it  is  economical  to  use  is  therefore 
made  by  the  factors  of  earth  excavation  or  fill  and  the 
])ossible  head  available  withcnit  jiumping. 

When  it  comes  to  sprinkling  filters  the  ])rof)lcni 
becomes  a  little  nifire  complicated.  The  English  ex- 
])ericncc,  as  recited  in  the  Rci)ort  of  the  Royal  Com- 
mission, seems  to  indicate  that  the  output  per  unit  of 
volume  of  si)rinkling  filters  is  the  same,  no  matter 
what  the  depth.  Our  experience  in  work  in  this  coim- 
try  does  not  wholly  corroborate  this  information.  Our 
best  knowledge  seems  to  indicate  that  the  outjjut  per 
unit  of  volume  of  sprinkling  filters  is  somewhat  less 
for  deep  filters  than  for  shallow  filters.  For  such  con- 
ditions, with  a  relatively  decreasing  efficiency  of  the 
stone  of  the  filter  beds  for  greater  depths  and  at  the 
same  time  a  relatively  decreasing  cost  per  unit  vol- 
ume of  the  stone  for  deep  beds,  there  must  come  some 
point  where  the  greatest  output  per  unit  of  cost  will  be 
obtained. 

The  Report  of  the  Baltimore  Sewerage  Commis- 
sion for  1911  gives  some  information  obtained  from 
tests  made  in  Baltimore  as  to  the  relative  efficiency  of 
various  depths  of  broken  stone  of  sizes  of  1  to  2-in. 
stone,  which  is  the  one  most  commonly  used.  Figures 
obtained  from  that  source  are  as  follows : 

T)ei  th  of  Bed. 
6.t.      9  ft.      12  ft 

Relative  stability   79       87  89 

Per  cent,  reduction  of  oxygen  consumed.    56       70  72 

Giving  equal  weight  to  the  relative  stability  and  per  cent, 
reduction  of  oxygen  consumed,  we  get  the  following: 

Depth  of  Bed. 
6  ft.    9  ft.       12  ft. 


Relative  stability   1  1.2  1.2.'; 

Per  cent,  reduction  of  oxygen  consumed.  1  1.25  1.2S 

Average  of  the  two    1  1.22  1.23 

Relative  depths    1  1.33  2.00 

Relative  value  of  stone  per  cubic  yard  ...  1  .92  .63 


Assuming  that  this  dep)th  varies  at  a  uniform  rate 
from  one  end  of  the  curve  to  the  other,  we  get  the  fol- 
lowing for  the  relative  value  of  stone  per  cubic  yard ; 
Depth  of  bed  in  feet  ...  6  7  8  9  lo'  IC 
Relative   value  of  stone 

per  cubic  yard   1.0    0.97    0.'.14    0.92    0.82  0.63 

To  get  comparative  figures,  then,  between  the  6.  8 
and  10-ft.  beds  the  cost  figures  for  the  8-ft.  beds  must 
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lie  divided  by  0.94,  and  the  cost  for  the  10-ft.  beds  by 
0.82,  ])uttini?  tliem  all  on  the  basis  of  the  6-ft.  beds. 

For  comparative  cost  a  number  of  factors,  such  as 
excavation,  etc.,  are  naturally  omitted,  as  they  are 
not  affected  in  all  places  in  the  same  way  by  the  depth 
(if  the  filter.  Com])arin<i-,  then,  only  those  particular 
costs  which  are  aft'ected  per  unit  of  outi)nt  b}-  the  dej)th 
of  the  filter,  we  get  the  following: 

Per  ellective 
cu.  yd.  dopths. 
fi  ft.       7  ft.       S  ft. 

Floor — Take  at  4()c.   per  cu.  j'd.   for  a 

()-ft.  bed  $0.40  if,o.:',r,  $o.:3a 

Tile — Take  lie.  per  sq.  ft.  for  any  depth      .19        .44  .40 

W  alls — Assume  cost  17c.  per  cu.  yd.  for 

0-ft.  depth    ■  17        .17  .18 

(iallcrics  and  C'ollectors — Assume  for  0- 

ft.  depth  2.-.C.  per  cu.  yd  25        .23  .20 

Uistribution — .\ssunie  .jOc.  per  cu.  \'d. 
for  ()-ft.  depth  also.  As  costs  theo- 
retically vary  only  according-  to 
i|uantit_\-  dcli\'crcd.  they  must  be 
same  for  all  elTcclivc  depths  per  cu. 

yd  50         .50  .50 

Stone — .Assume  .i;i.5()  per  cu.  j'd   1.50      1.55  1.60 

Total   $3.31    $3.23  $3.30 

( )utside  factors  will  depend  on  quantity  only,  and  not 
Mil  depth. 

It  a])pears,  then,  that  there  is  some  slight  saving  of 
cost,  which,  on  the  figures  given  in  the  above  tabula- 
tion, amount  to  about  3  per  cent,  in  favor  of  the  8-ft. 
deep  bed  as  compared  with  the  6-ft.  deep  bed.  On  the 
other  hand,  it  is  to  be  recognized  that  a  deep  bed  will 
give  a  good  deal  more  trouble  with  pooling  and  freez- 
ing than  a  shallow  bed,  and  the  advantages  in  favor 
of  a  shallow  bed  due  to  this  lesser  amoimt  of  pooling 
will  be  considerably  more  than  this  3  per  cent,  diffcr- 
ciice  in  cost.  Taking  everything  into  account,  the 
writer  believes  that  a  sprinkling  filter  of  not  less  than 
6  ft.  and  not  more  than  7  ft.  in  depth  will  in  the  greater 
number  of  cases  pro\  c  the  most  economical  to  use. 


Comparative  Costs  of  Trench  Sheeting 

By  Richard  T.  Dana* 

FOR  sheeting  those  of  the  trenches  under  con- 
sideration which  were  excavated  by  the 
steam  shovel,  Wemlinger  sheet  steel  piling, 
section  2a,  No.  12  gauge,  was  purchased,  the 
intention  being  to  drive  the  sheeting  ahead  of  the 
shovel  with  a  McKiernan  hammer,  and  excavate  on 
the  inside.  As  the  operation  of  the  shovel  was  not 
economical,  this  plan  was  abandoned,  and  the  sheet 
l)iling  was  used  in  the  hand  dug  trenches,  together 
with  the  lutnber  purchased  for  that  purpose. 

Extensible  steel  trench  braces  were  used  chiefly, 
but  sometimes  wooden  braces,  either  cut  from  the 
woods  or  made  of  broken  ranges,  were  employed. 

The  cost  of  sheeting  the  sides  of  a  trench  per  linear 
foot  depends  on  (1)  the  closeness  of  the  sheeting — 
that  is,  whether  the  sections  or  planks  are  driven  close 
together  or  spaced  varying  distances  apart;  (2)  the 
skill  of  the  workmen;  (3)  the  urgency  of  the  work; 
(4)  the  hardness  of  the  material;  (5)  the  depth  driven  ; 
('))  the  method  of  driving;  (7)  the  kind  of  sheeting, 
whether  wooden  or  metal ;  and  (8)  the  kind  of  bracing. 

In  cases  of  badly  caving  banks  or  running  sand 
al)solutc  continuity  of  sheeting  is  necessary,  but  where 
the  I)anks  are  firm,  even  though  the  trench  be  deep, 
the  sheeting  need  only  be  used  as  a  safety  measure 
and  the  sections  ])laced  3  ft.  or  more  apart. 

The  most  intelligent  men  should  be  chosen  for  the 
sheeting,  as  a  single  bad  cave-in  may  wipe  out  the 
profit  on  a  job  and  cause  serious  injury  or  loss  of  life. 

'  ConaultinK  Engineer,  New  York  City. 


The  head  sheeter  should  be  an  active  man,  while  his 
helper  should  be  a  heavy,  strong  laborer.  Their  pay 
should  be  more  than  that  of  the  pick  and  shovel  men. 
In  trenches  of  this  character  the  sheeters  are  seldom 
worked  to  their  full  capacity,  as  work  of  this  kind 
requires  a  certain  minimum  number  of  men  and  their 
day's  work  depends  on  the  performance  of  the  rest 
of  the  gang.  Therefore  the  costs  given  in  the  tables 
do  not,  in  most  cases,  truly  represent  the  minimum 
cost. 

Where  the  material  is  hard  and  strong  metal  sheet- 
ing penetrates  more  readily  than  wood,  and  in  run- 
ning sand  or  water  the  lap  and  clips  on  the  metal 
sheeting  make  it  very  efficient  in  keeping  the  trench 
clear.  However,  the  first  cost  is  greater,  and  on  work 
of  short  duration  it  is  not  economical,  unless  the  sheets 
can  be  used  on  another  convenient  job  or  sold  ad- 
vantageously. The  weight  of  a  square  foot  of  this 
section  is  about  7^  lbs.,  which  makes  it  more  difficult 
to  handle  than  the  wood  planking  2  ins.  thick,  which 
weighs  about  5  lbs.  the  square  foot.  Steel  extension 
braces  are  invariably  more  economical  than  wooden 
braces  when  the  trench  is  narrow ;  the  cost  of  placing 
them  is  luuch  less\  Wooden  braces  require  measur- 
ing, sawing,  and  wedging,  while  the  same  jacks  may 
be  used  on  several  different  widths  of  trench. 

Some  thirty  sets  of  observations  were  made  and 
separated  into  two  classes — close  and  spaced — each  of 
these  being  divided  into  three  classes — mixed,  wood, 
and  metal — for  sometimes  the  wood  and  metal  sheet- 
ing were  used  in  the  same  trench  as  they  came  to  hand. 
The  rate  of  pay  for  sheeters  was  about  $2.50,  and  that 
of  the  helpers  about  $2.  Other  labor  received  about 
$1.65.  Overhead  charges  have  been  taken  account  of 
by  including  one-eighth  of  the  pay  of  foreman  and 
waterboy,  which  were  $4  and  $1  a  day  respectively. 

Cases  7,  8  and  9  give  the  cost  of  removing  the  sheet- 
ing. Case  9  is  peculiar.  This  occurred  in  sheeting  a 
trench  through  loose  sand  in  which  a  42-in.  concrete 
sewer  was  to  be  laid.  The  metal  sheeting  was  driven 
about  6  ins.  below  the  bottorti  of  the  trench,  and  after 
being  oiled  was  used  as  the  outside  forms  for  the  con- 
crete sewer.  When  the  concrete  had  set  and  the 
trench  had  been  backfilled  within  2  ft.  of  the  top,  the 
sheeting  was  withdrawn.  A  large  wooden  tripod  with 
a  dift'erential  block  and  tackle  operated  by  two  men 
had  to  be  used  for  pulling  the  sheets.  The  average 
time  for  pulling  one  sheet  on  the  day  the  third  ob- 
servation was  made  was  9  min,  53.3  sec,  made  up  of 
the  following  items : 

Item  Min.  Sec. 

Loosening  with  mailed   is. 6 

Moving  along  chain  hoist   40. 0 

Lowering  hook  and  chain  on  hoist   43 

Placing  hook  on  sheeting  and  starting  to  pull      1  14 

Raising  sheeting     5  30.5 

Removing  hook  from  sheeting  and  putting  sheet- 
ing aside   44 

Miscellaneous   43.2 

Total   <)  53.3 

Sheeting  being  on  both  sides  of  the  trench,  and 
two  pieces  of  sheeting  being  ecjual  to  1  ft.  of  trench, 
the  time  for  each  foot  of  trench  was  19  min.  46.6  sec. 

The  number  of  feet  of  trench  from  which  the  sheet- 
ing was  removed  each  day  was  about  30.4.  The  cost 
was  as  follows : 

2  laborers,  at  $1.05   $3.30 

'A  foreman,  at  $4   .50 

■'.s  waterl)oy,  at  $1   .13 

Total  cost  per  day   $3.93 

Cost  per  linear  foot  (.lo.l  ft.  removed).  13.9  ceiUs. 

In  case  8  the    foreman    and    waterboy    are  not 


712 


THE   CONTRACT  RECORD 


July  7,  1910 


Table  1— Sheeting  Trench— Unit  Costs  and  Other  Data,  for 
Separately  Spaced 

Case  1 — Mixed  Shceling,  Solid 


Unit  cost,  cents  Trench 

^   depth. 

No.  Obs,                                           Lin.  ft.  Sq.  ft.  ft. 

1                                            7.a;5  o.:!i4  vz 

2                                                          ,S.OO  0.r>20  0.5 

;i                                             «.:!()  o.fiTo  6.5 

•1  :                                   8.(il  0.480  :5 

5                                                          !).50  0.5.30  9 

(■>                                                         10.50  0.704  7.5 

AvcniKc                                            8.69  0.558  7.4. 

Case  a — Wood  Sheeting,  Solid 

1                                                              7.80  0.390  10 

2                                                           8.00  0.450  9 

.'!                                                          8.55  0.710  6 

4                                                          14.80  0.930.  8 

5                                                          14.90  0.530  14 

(■>                                                         19.50  1.150  8.5 

Average                                           12.26  0.693  9.25 

Case  .3 — Metal  Sheeting,  Solid 

1                                                        9.10  0.350  10 

3                                                           9.40  0.360  13 

3                                                              9.60  0.368  13 

4                                                          11.00  0.610  9 

5                                                          16.00  0.755  11 

6                                                          18.50  1.020  9 

7                                                          22.40  1.350  9 

8  J .       34 . 30  1 . 530  8 

.\verage                                          15.0  0.779  10.35 

Case  4 — Mixed  Sheeting.  Separately  Spaced 

1                                                         4.78  0.240  10 

3                                                               6.54  0,356  <) 

Average                                          5.66  o.29S  9.5 

Case  5 — Wf)od  Sheeting,  SeparateK  .Spaced 

1                                                            4.30  0.330  6.5 

2                                                             4.40  0.344  9 

3                                                            5.20  0.390  9 

Average                                            4.60  0.284  8.17 

Case  0 — Metal  Sheeting.  Separately  Spaced 

1                                                         1.90  0.150  6.5 

2                                                           3.10  0.195  8 

3                                                           3.12  0.169  9.3 

4                                                           4.06  0.333  9 

Average                                            3.04  0.186  8.2 


Wood,  Metal  and  Mixed  Sheeting,  When  Solid  and  When 


No. 
men 

4 
4 
3 


4 

3 

3 

2H 

3 

3 

2 

3 

3.7 


.3 

3.7 

4 
.3 


K(|ui  valont 

1  ()' H  p  r. 

ponriance. 

lin.  ft. 

of  trenrh 

Remarks 

91 

Sandy 

100 

Material  caves  badly 

100 

(  lay  and  sand 

(iO 

Soil.  pof)r  sand 

55.7 

Soil,  poor  sand 

Soil,  clay  gravel 

81.1 

98 

Material  sandy 

67 

Clay  material,  some  sand 

75 

Clay  gravel 

(i3 .  .3 

Very  sandy;  sheeting  8  ft. 

36 

Soil,  a  poor  sand 

31.4 

Soil,  sandy 

61 .8 

63 . 5 

Sf)il  very  sandy 

61 

Soil  very  sandy 

60 

Soil  very  sandy 

70 

Soil  good  sand 

44 

Soil  sandy 

54 

Sand  tending  to  cave  in. 

37^ 

Good  sand 

\'ery  sandy,  caving 

53.4 

135 

Soil  a  poor  Sand 

100 

Soil  clay  and  gravel 

88^ 
139 
15 


194 
163 
180 
137 
168 


Sections  spaced  3  to  6  feet  apart. 
Soil  poor  sand 


Sections  far  apart 
Sections  far  apart,  clay  and  sand 
Sections  far  apart,  clay  and  sand 
Sections  far  apart,  clay  and  sand 


Table  2— Removing  Sheeting— Unit  Costs  and  Other  Data  for  Wood  and  Steel  Sheeting,  Solid 


Case 


Unit  cost,  cents 


No.  Obs.  Lin.  ft. 

1   0.33 

Case  8 

1      1.1 

2   1.6 

3   3.3 

4   3.5 

5   3.6 

0   2.7 

7   2.7 

8   2.8 

9   3. ,3 

10   3.5 

11    3.6 

13   3.9 

Average    3.7 

Case  9 

1    5.6 

3   12.5 

3    12.9 

Average   10.3 


Sq.  fr. 
0 . 024 

0.042 
0.062 
0 . 084 
0.096 
0.100 
0,135 
0.135 
0.140 
0.137 
0.175 
0.180 
0.177 
0.123 

0.311 
0 . 695 
0.718 

0.575 


Trench 
depth, 
ft. 
6.5 

13 
13 
13 
13 
13 
■  10 
10 
10 
12 
10 
10 
11 

11.5 

9 
9 
9 


No. 
men 


4 

2 
4 
'> 

2 
2 

2/2 


Equivalent 
10-hr.  per- 
formance, 

lin.  ft. 

11.61 

3 . 00 
2.50 
1.50 
1.66 
3.50 
1.35 
2.50 
1.25 
2.00 
1.08 
0.94 
0.83 
1.75 

0.70 

0.31/. 
0.30 

0.44 


Wooden, 


Remarks 
spaced  3  to 


6  ft.  apart. 


Wooden  sheeting  blocked  partly 
with  wood  and  partly  by  jacks.  Sheet- 
ing, solid.  Soil  a  clay  and  poor  sand. 
In  unit  costs  given  only  direct  labor 
is  taken  account  of,  i.e.,  foreman  and 
waterboy  are  not  included. 


Sheeting,  steel,  filled  in  to  a  depth 
of  aliout  6  ft.  before  pulling.  Used 
a  differential  block  and  tackle.  Over- 
head charges.  ^  foreman  and  % 
waterboy  included. 


charged.  If  this  were  done  the  average  cost  would  be 
about  3.2  cents. 

.'\t  the  beginning  of  the  season  400  ])ieces  of  Wem- 
linger  ])iling  10  ft.  long  and  about  5,000  ft.  b.  m.  of  2  x 
8-in.  longleaf  yellow  pine  were  purchased.  The  steel 
]Mling  cost  28  cents  a  superficial  foot,  and  the  lumber 
cost  about  $34  a  thousand.  This  does  not  include  the 
timber  rangers  which  were  used  for  both  steel  and 
timber  sheeting. 


At  the  end  of  the  season  there  remained  Ij^  dozen 
l)lanks  and  some  20  ranges,  all  of  the  Wemlinger  pil- 
ing and  all  of  the  iron  braces.  The  timber  had  been 
stolen,  broken,  burnt,  or  otherwise  wasted,  or  in  a  few 
cases  used  for  other  purposes.  During  the  summer 
the  steel  sheeting  was  repeatedly  used  for  roadways 
in  and  out  of  sand  pits  and  wherever  the  hauling  was 
bad.  During  the  fall  and  winter  it  was  used  to  heat 
the  concrete  for  the  buildings  under  construction,  the 
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sections  being-  laid  at  an  angle  of  30  cleg.,  so  that  one 
end  rested  on  the  ground  and  the  other  on  a  wall  of 
building  l^locks  or  brick.  Some  of  the  wooden  sheet- 
ing, in  sjMtc  of  hard  usage,  remained  in  fit  condition 
to  be  used  many  times,  and  in  fact  seemed  almost  in- 
destructible.— Engineering  Record. 


Regulating  Gates  at  Shawinigan  Falls,  Que. 

Tl  1  I'".  accomi)an}-ing  illustration  gives  a  general 
\  iew  of  one  section  of  a  movable  steel  dam 
built  for  the  Shawinigan  Water  and  Power 
Company  at  Shawinigan  Falls,  Que.  This 
(lam  consists  of  two  portions,  as  the  river  is  divided 
into  two  channels  by  an  island.  One  portion  con- 
sists of  eight  gates,  and  the  second  portion,  which  is 
the  one  illustrated,  consists  of  twelve  large  and  two 


necessary.  The  small  gates  in  the  gate  house  are  pro- 
vided with  individual  screw  hoists  of  a  type  similar  to 
those  mentioned. 


Connecting  a  Suction  Tunnel 

IMPR()VEM]':NTS  made  to  one  of  the  immping 
stations  of  the  Chicago  Water-works  included 
the  construction  of  a  suction  shaft  and  tunnel 
and  the  connection  of  the  latter  to  a  wet  well 
iiT  use.  Juigineering  and  Contracting  pul)lished  the 
description  of  the  methods  of  handling  the  work  from 
the  annual  report  of  the  engineer  of  water-works  con- 
struction, Mr.  EI.  W.  Clausen. 

The  construction  of  a  suction  shaft  and  tunnel  and 
the  connection  of  the  latter  to  a  wet  well  in  service 
were  special  features  involved  in  the  improvements 
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Section  of  a  movable  steel  dam  built  by  the  Dominion  Bridge  Company,  for  the  Shawinigan  Water  and  Power  Company. 


small  gates.  All  the  large  gates  are  40  ft.  wide  in 
the  clear  between  piers,  18  ft.  high,  and  21  ft.  lift.  The 
small  or  regulating  gates  are  contained  in  the  gate 
house.  They  are  16  ft.  wide  and  18  ft.  high,  with  21 
ft.  lift.  The  large  gates  are  lifted  by  means  of  travel- 
ling hoists  which  run  along  the  bridge,  which  is  sup- 
ported by  towers  on  the  masonry  piers.  Hoisting  is 
done  by  means  of  screws  which  connect  with  the  ver- 
tical end  girders  of  the  gates.  When  lifted  to  their 
liighest  position,  the  gates  are  sustained  by  being  con- 
nected directly  to  the  bridge  through  locking  pins, 
which  are  operated  by  a  hand  lever  from  the  platform 
of  the  hoist.  The  hoisting  screws  may  be  disconnect- 
ed and  the  machine  used  for  lifting  other  gates.  In 
the  illustration  all  the  gates  are  lifted  to  their  highest 
position.  Two  hoists  are  provided  for  the  12-gate  sec- 
tion of  the  dam,  and  one  hoist  for  the  8-gate  section, 
all  of  which  are  operated  electrically.  The  boiler 
shown  in  the  illustration  on  the  platform  of  the  hoist 
is  used  for  freeing  the  gates  of  ice  when  this  becomes 


made  in  1913  to  the  Springfield  Avenue  Pumping  Sta- 
tion of  the  Chicago  Water-works.  The  present  article 
describes  the  method  of  handling  this  work. 

The  work  was  made  necessary  by  the  installation 
at  this  station  of  a  new  AUis-Chalmers  25,000,000-gal. 
turbine-driven  centrifugal  pump.  The  city  provided 
the  foundations  for  the  pump  and  also  the  suction 
shaft  and  tunnel  to  a  connection  with  the  wet  well 
which  supplies  the  four  other  pumping  engines  in 
operation  in  this  station. 

The  method  employed  for  the  connection  of  the 
new  suction  tunnel  to  the  station  wet  well  consisted 
in  placing  a  curved  cast  iron  shield  in  the  wet  well. 
The  edge  of  this  shield  was  grooved  and  fitted  with  a 
2^-in.  rubber  fire  hose,  acting  as  a  gasket  to  permit 
a  water-tight  connection  between  the  shield  and  the 
masonry  wall  of  the  well.  On  the  upper  end  of  the 
shield  were  two  flanged  connections,  one  for  the  8-in. 
pipe  extending  to  the  level  of  the  gallery  on  the  top 
of  the  wet  well  at  an  elevation  plus  8,  and  the  other  for 
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a  24-in.  pipe  extending  to  a  point  just  l)elf)vv  a  24-in. 
horizontal  suction  pipe,  which  sup])lemented  the  main 
suction  of  old  pumping  engine  No.  4.  It  was  expected 
that  the  head  of  water  caused  by  i)umping  the  water 
out  of  the  shield  through  either  one  of  these  i)ipes 
would  give  a  pressure  sufficient  to  hold  the  shield  in 
place.  The  empty  space  between  the  shield  and  the 
wall  would  then  give  o])portunity  for  making  a  con- 
nection between  the  old  brick  masonry  of  the  well 
and  the  new  concrete  lining  of  the  tunnel. 

The  material  underlying  the  foundations  and  ])it 
tloor  of  the  pumping  station  is  solid  rock.  It  was  there- 
fore necessary  to  blast  out  the  shaft  and  tunnel.  The 
foundations  of  engines  ])reviously  erected,  between 
which  the  shaft  and  tunnel  were  built,  are  20  ft.  ajjart, 
and  rest  directly  on  the  rock.  Both  of  these  pumi)ing 
engines  were  to  be  kept  in  continuous  operation,  and 
extreme  precautions  were  necessary. 

Work  was  started  at  the  station  on  May  12.  The 
excavation  for  concrete  footings  for  the  pumj)  and  dis- 
charge i)ii)e  pier  was  carried  to  rock  at  an  elevation  of 
about  minus  20.5.  ll^c  rock  was  cleared  with  picks 
to  a  level  surface  to  minus  21.75.  The  foundations 
were  erected  of  1:2:4  concrete.  Forms  were  made  of 
2-in.  lumber,  and  bolted  together  so  that  they  could 
he  used  for  similarly  designed  foundations  elsewhere. 

Drilling  for  the  shaft  blasting  was  started  by  hand 
on  May  20,  and  by  machine  on  May  31.  The  work  of 
drilling,  blasting  and  mucking  was  carried  on  from 
May  22  to  July  8.  Two  hundred  and  ninety  1  x  8-in. 
sticks  of  60  per  cent,  dynamite,  and  5C)S  electrical  ex- 
ploders, were  used  on  this  part  of  the  work.  The  blast- 
ing was  stopped  at  a  pf)int  5  ft.  from  the  interior  sur- 
face of  the  well,  leaving  2  ft.  of  rock  and  3  ft.  of  ma- 
sonry to  be  taken  out.  About  (SO  holes  12  ins.  deep 
were  drilled  in  the  face  ])reparatory  to  the  work  of  re- 
niox  ing  the  last  5  ft.,  which  was  to  be  done  after  the 
placing  of  the  tunnel  shield. 

The  tunnel  shield  was  made  of  cast  iron,  approxi- 
mately rectangular  in  shape,  about  8  ft.  7  ins.  high. 
6  ft.  9  ins.  wide,  and  3  ft.  through.  The  casting  was 
made  in  the  foundries  of  the  American  Brake  Shoe 
and  Foundry  Company.  The  hose  gasket  was  a  piece 
of  condemned  fire  hose  with  the  usual  canvas  lining, 
and  was  filled  with  a  special  preparation,  called  "chem- 
ical rubber,"  which  is  being  used  as  a  filler  for  auto- 
mobile tires.  The  gasket  was  held  in  place  with  T- 
headed  bolts,  the  heads  of  which  were  inserted  in  the 
lining,  the  shanks  extending  through  to  the  outer  sur- 
face of  the  groove,  where  they  were  held  in  place  with 
nuts. 

On  August  27  the  shield  was  lowered  into  the  well, 
with  the  24-in.  spiral  pipe  attached,  using  the  station 
crane.  It  was  suspended  from  two  \y^-\n.  cast  steel 
locomotive  cables,  which  in  turn  were  suspended  from 
two  3-ton  chain  falls.  These  were  suspended  from 
6  X  8-in.  timbers  supported  on  the  gallery  and  upper 
edge  of  masonry  of  the  well. 

A  No.  4  drive  well  jet  pump,  with  1-in.  steam  sup- 
ply, was  placed  inside  of  the  shield,  with  the  bottom 
at  elevation  minus  32,  the  discharge  passing  up  over 
the  top  and  down  the  side  of  the  well,  and  discharg- 
ing at  about  elevation  minus  13.  The  suction  of  a  No. 
3  Hlakeslee  bilge  pump  was  also  lowered  into  the  shield 
through  the  24-in.  pipe. 

The  two  pumps,  with  a  combined  capacity  of  83 
gals,  a  minute,  did  not  lower  the  water  inside  the 
shield  sufficiently,  proving  that  a  larger  pumping  capa- 
city was  necessary  to  force  the  shield  and  gasket  tight 
against  the  masonry  wall. 


A  No.  2  double-cylinder  Emerson  jnnnp  was  added 
on  September  3,  placed  in  the  wet  well,  and  connected 
to  the  steam  line.  The  3-in.  suction  of  this  pipe  was 
let  into  the  24-in.  pipe.  The  operation  of  this  pump 
produced  the  desired  effect  of  tightening  the  shield, 
enii)tying  the  same  to  the  limit  of  the  suction  in  about 
five  minutes.  The  shield  proved  to  be  tight  on  Sep- 
tember 8,  and  the  blind  flange  was  placed  f)n  the  24-in. 
])ipe  leading  up  from  the  shield.  This  was  necessary, 
as  the  water  level  in  the  well  was  above  normal,  pum])- 
ing  engine  No.  4  having  been  shut  down.  Consequent- 
ly the  deep  well  jet  pump,  w^hich  was  operated  inter- 
mittently, took  care  of  all  the  leakage.  The  leakage 
was  steadily  reduced,  requiring  about  2  minutes  of 
])umping  every  15  minutes  at  first  and  20  seconds  of 
pum])ing  every  20  minutes  toward  the  completion  of 
the  work. 

The  plans  for  the  installation  of  the  centrifugal 
pumj)  provided  for  a  36-in.  hydraulically  operated  gate 
valve,  to  be  placed  in  valve  pit  just  below  the  flof)r 
level  of  the  main  engine  pit.  The  shaft  and  tunnel 
were  lined  to  an  average  thickness  of  6  ins.  with  1  :2:4 
concrete  and  the  valve  placed  and  connected,  giving 
an  additional  safeguard  in  the  event  of  an  accident 
occurring. 

The  first  foot  of  rock  of  the  two  remaining  was 
mined  out  by  blasting,  using  19  sticks  of  dynamite  in 
()2  of  the  holes  previously  drilled.  The  rest  of  the  rock 
and  the  brick  work,  varying  from  3  ft.  to  4  ft.  in  thick- 
ness, was  mined  by  drilling  holes  and  l)reaking  out 
material  with  bull  points  and  sledges.  All  mining  was 
completed  by  September  17. 

The  remaining  portion  of  the  tunnel  was  then  lined 
with  concrete  of  minimum  thickness  of  4  jns.,  the  aver- 
age thickness  being  8  ins.  The  lining  was  completed 
on  September  18.  Forms  were  removed  and  water  ad- 
mitted into  the  tunnel  on  September  22.  The  emer- 
gency pump,  tunnel  shield,  and  concrete  chute  were 
then  removed  from  the  station.  The  wet  well  cover 
and  railing  were  replaced,  and  the  interior  of  the  sta- 
tion cleaned  up. 


New  Gonnaught  Library  at  Victoria,  B.C. 

TIIE  new  Provincial  Library  addition  to  the  Par- 
liament Buildings  at  Victoria  was  practically 
completed  several  months  ago,  but  owing  to 
delay  in  the  arrival  of  some  of  the  interior 
fittings  the  building  was  not  ready  for  occupancy  until 
June  10th. 

The  Library,  the  corner-stone  of  which  was  laid  in 
August  of  1912  by  His  Royal  Highness  the  Duke  of 
Connaught,  is  a  handsome  building  and  a  worthy  ad- 
dition to  the  block  of  legislative  structures  of  which 
British  Columbians  are  justly  proud.  It  faces  on  Sup- 
erior Street,  is  immediately  behind  the  legislative  wing 
of  the  existing  building,  and,  although  of  a  somewhat 
different  style,  is  in  harmony  with  it.  The  block 
stands  three  storeys  high  from  the  Superior  Street 
frontage,  with  a  high  basement.  In  niches  below  the 
tops  of  the  corner  towers  are  full-length  statues  f>f 
men  jjromment  in  the  history  of  the  province  since  its 
Crown  Colony  days,  and  above  are  several  symbolical 
figures. 

The  main  portion  of  the  Library  is  on  the  same 
floor  as  the  Legislative  Chandler,  and  is  approached 
from  the  lobby  of  the  house  by  a  wide  corridor  which 
occupies  the  place  of  the  old  rear  entrance  stairs.  The 
office  of  Librarian  E.  O.  S.  Scholefield  is  to  the  right 
and  that  of  his  assistant  to  the  left,  before  the  rotunda 
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is  readied.  The  rotunda  runs  up  throug'h  two  storeys, 
and  is  domed,  with  gallery  openings  on  the  second 
floor.  It  is  octagonal  in  form,  with  cohimns  in  pairs 
at  each  side  of  the  four  openings,  and  the  walls  pan- 
elled in  marble.  The  veining  of  the  marble  corres- 
ponds in  all  four  walls.  At  the  base  of  each  is  a  wide 
marble  pedestal  for  statuary.  The  floor  is  of  marble 
tiles  in  color. 

Mahogany  Finishings 

(  )n  the  west  side  of  the  rotunda  is  the  reading- 
room,  and  on  the  east  is  the  reference  room.  Both 
arc  tinished  in  mahogany,  are  high-ceilinged  and  spaci- 
ous, and  admirably  adapted  to  their  uses.  In  the 
reading  room  is  a  (juantity  of  exquisite  carving  in 
lioUv,  which  will  harmonize  with  the  darker  back- 
ground wluii  it  has  weathered  somewhat.  This  was 
executed  at  I'hellenham,  England,  and  is  a  triumph  of 
the  wood-carver's  art.  Interlaced  in  the  i)atterns  are 
animals,  birds,  flowers  and  fruits  of  the  province.  Over 
the  mantel  there  is  a  festoon  of  this  carving,  and  other 
i)its  are  placed  on  the  ui)per  halves  of  the  pilasters 
iiround  the  apartment.  The  firejilace  in  the  reference 
room  is  built  in  hearth  style,  and  the  mantel  is  carved 
in  simple  designs. 

The  delivery  clerk's  desk  is  on  the  south  side  of 
the  rotunda,  and  immediately  behind  it  are  the  stack- 
room  and  the  dumb-waiter  which  communicates  with 
each  storey  of  the  six  in  the  stack.  The  furnittn-e  in 
all  the  rooms  is  of  mahogany,  upholstered  in  dark 
green  leather,  and  the  whole  atmosphere  is  conducive 
to  reading  and  study. 

.\t  the  head  of  the 'stairway,  on  the  second  floor, 
are  a  coui)le  of  small  rooms  for  students.  The  archives 
department  is  given  a  large  room  on  the  east  side; 
and  on  the  west  side,  over  the  reading  room,  is  a  sim- 
ilar room  for  the  housing  of  the  splendid  collection  of 
material  on  the  discovery  and  history  of  the  Pacific 
Xorth-VVest  which  has  been  diligently  collected  by 


Main  portico  of  the  library. 

.\lr.  Scholelield.  On  the  south  side,  on  top  of  the 
stackpxjm,  is  the  map  room.  In  floor  cabinets  in  these 
rcKims  will  be  dis])layed,  under  glass,  books,  docu- 
ments, letters,  diaries,  and  other  papers  which  can  be 
exposed  to  the  light  without  danger,  and  these  will  be 
so  illuminated  as  to  give  a  clear  view  of  them. 

On  the  ground  floor  is  the  cataloguing  room,  and  in 
the  basement  are  quarters  for  the  travelling  libraries 
•K-partnient.  The  pul)lic  entrance  to  the  library  is  on 
the  east  side  of  the  block,  in  tiie  corner  where  the 


block  joins  the  legislative  wing  of  the  main  building. 
A  passenger  elevator  adjoins  the  entrance. 

The  stackroom  occupies  the  south  portion  of  the 
building  from  the  basement  up  to  the  top  of  the  main 
floor.  The  shelves  are  of  steel,  and  are  so  placed  that 
every  inch  of  space  is  utilized,  whilfe  ample  room  is 
given  for  the  handling  of  the  books  and  newspaper 
files.  The  whole  structure  is  as  nearly  fireproof  as 
jiossible. 

The  lighting  of  the  building  is  perfection.  There 


Marble  work  in  the  rotunda. 


are  plenty  of  windows  ;  the  light  streams  in  from  three 
sides  with  nothing  to  block  it,  and  future  building 
jjlans  will  not  interfere  with  this  abundance  of  natural 
light. 


Variations  in  the  Cost  of  Track  Concreting 

By  S.  Gausmann 

THE  following  costs  of  concreting  in  connection 
with  paving  between  modern  street  railway 
tracks  are  based  on  doing  work  with  no  car 
interference.    These  costs  will  be  somcAvhat 
increased  under  car  operation,  with  machines  outside 
the  tracks,  or  decreased  with  machines  of  larger  capa- 
city. 

The  freight  rates  for  hauling  machines  to  and  from 
work  are  in  accordance  with  rates  approved  by  the 
Public  Service  Commission  of  the  State  of  New  York, 
First  District,  and  include  the  total  cost  of  mainten- 
ance of  the  car  equipment,  cost  of  trackage  and  over- 
head line  rights  and  ofiice  expenses  of  the  freight  de- 
partment. These  rates  vary  according  to  the  length  of 
haul,  the  figures  given  being  for  an  average  haul.  This 
haulage  cost  would  be  considerably  reduced  where  the 
track  department  does  its  own  handling  of  material, 
etc.,  and  where  only  the  wages  of  crews  are  charged 
against  it  instead  of  having  the  freight  department 
make  a  general  charge  per  car-mile. 

Cost  with  Batch  Mixer 

The  i)alch  mixer,  for  which  the  following  costs  for 
operation  are  given,  is  of  0.5  cu.  )^d.  capacity.  It  can 
be  bought,  mounted  on  a  car,  for  $1,300,  and  is  elec- 
trically operated  as  to  mixing  only,  so  that  it  must  be 
hauled  to  and  from  the  work  daily. 

The  numl)er  of  men  employed  and  their  rates  per 
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hour  in  oj)erating  a  machine  of  this  character  are:  one 
assistant  foreman,  25  cents ;  one  operator,  25  cents ; 
four  laborers,  20  cents ;  six  laborers,  18  cents  ;  fourteen 
laborers,  16  cents ;  one  checker  of  time  and  material, 
15  cents — or  a  total  cost  of  $47.50  for  one  day  of  ten 
hours.  This  cost  is  distributed  to  the  various  opera- 
tions as  shown  in  Table  1. 

Table  1. — Cost  per  Day  for  Gang  on  One  Batch  Machine 


Operation  of  the  machine   $  2.. 00 

Watching  mix  and  dumping   4.25 

liandHng  material  to  the  machine   13.. 50 

Removing  and  placing  the  track   22.10 

Ramming  and  tamping  under  the  rail   3.85 

Checking   1.50 


.$47 . 70 

Add  other  charges: 

Overtime  for  cleaning   $0.90 

Interest  on  investment   .58 

Freight  to  and  from  work   6.25 

Lubricants,  repairs  and  incidentals   2.33 


$10.06 


Total  $57.76 


A  gang  of  this  size  will  average  in  a  ten-hour  day 
approximately  675  ft.  of  single  track  with  concrete  7 
ins.  deep.  The  area,  with  6  x  8-in.  x  8-ft.  ties  spaced 
2  ft.  centre  to  centre,  is  equal  to  94.22  cu.  yds.,  making 
the  unit  cost  $0,613  i)er  cubic  yard,  exclusive  of  ma- 
terial. 

Cost  with  Continuous  Mixer 

A  good  Cdntimious  mixer  of  a  standard  make  can 
l)e  purchased  for  $560.  Although  such  mixers  are  sup- 
plied on  wheels  for  use  at  the  side  of  the  track,  a  good 
car  with  old  pony  wheels  and  a  wooden  frame  can  be 
made  for  approximately  $30,  thus  bringing'  the  total 
cost  to  less  than  $590.  This  cost  is  for  a  gasoline- 
operated  machine,  but  an  electrically  operated  one  is 
preferable.  Provided  an  did  motor  is  obtainable,  the 
first  cost  will  vary  but  little  from  gasoline,  whereas 
the  cost  of  operation  will  be  less. 

y\s  a  machine  of  this  kind  is  easily  derailed,  it  need 
not  be  removed  from  the  street  daily,  and  can  be  left 
on  the  work  continuously  ready  for  use  at  any  time, 
with  no  outlay  for  freight  charges  luitil  it  is  required 
at  other  points. 

The  number  of  men  employed,  and  their  rate  per 
hour,  in  operating  one  of  these  machines  are :  one  as- 
sistant foreman,  25  cents ;  one  operator,  25  cents ;  two 
laborers,  20  cents ;  three  laborers,  18  cents ;  eight  la- 
borers, 16  cent;  one  checker  of  time  and  material,  15 
cents — or  a  total  cost  of  $28.70  for  a  ten-hour  day. 
This  cost  is  distributed  to  the  various  operations  as 
shown  in  Table  2. 

Table  2. — Cost  per  Day  for  Gang  on  Continuous  Mixer 


Operation  of  maciiine   $  3.50 

Handling  material  to  macliinc   10.20 

Distributing  in  track   12.10 

Ramming  and  tamping  under  rail   2.40 

Checking   1.50 


$28 . 70 

Add  other  charges: 

Overtime  for  cleaning   $0.50 

Interest  on  investment   .26 

Freight  lo  and  from  work   1.25 
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Gasoline,  oil  and  rei)airs   2.2."> 


Total  $32.96 

This  gang  will  average  430  ft.  of  single  track  per  . 
ten-hour  day,  with  concrete  7  ins.  deep.    This  area, 
with  6  x  8-in.  x  8-ft.  ties  spaced  2  ft.  centre  to  centre, 
is  etjuivalent  to  60.054  cu.  yds.,  making  the  unit  cost 
$0.5488  per  cubic  yard,  exclusive  of  material. 

Mixing  by  Hand 
Of  course,  in  mixing  by  hand  the  number  of  men 
employed  may  vary,  but  fcjr  an  illustration  we  may 
assume  that  as  many  are  employed  as  on  the  continu- 
ous mixer,  exclusive  of  the  operator.  The  cost  then 
would  be  distributed  to  the  various  operations  as  fol- 
lows : 

Table  3. — Mixing  by  Hand 


Distributing  material  and  mixing   .-t;lO.50 

Distributing  in  the  track   11.80 

Ramming  and  tamping  under  the  rail   2.40 

Checking   1.50 


$26 . 20 

This  number  of  men  in  a  ten-hour  day  will  average 
225  ft.  of  single  track  with  concrete  7  ins.  deep,  which, 
with  6  x  8-in.  x  8-ft.  ties  spaced  2  ft.  centre  to  centre, 
amounts  to  32.77  cu.  yds.,  ecpiivalent  to  a  tmit  cost 
of  80  cents  per  cubic  yard. 

The  foregoing  figures  were  (obtained  from  many 
years'  experience  in  this  line  and  from  carefully  col- 
lected data,  and  appeared  in  Engineering  Record. 
While  they  may  not  aj)i)ly  to  all  locations,  the  costs 
can  be  easily  adjusted  to  meet  any  conditions  from  the 
information  given. 


A  good  trade  magazine  fills  a  highly  imi)ortant 
niche  in  journalism.  Not  only  does  it  carry  the  news 
of  the  trade,  but  it  bears  serious  relation  to  the  indus- 
try itself.  In  many  industries  it  wields  a  greater  power 
than  any  single  house  in  that  industry.  It  operates 
not  only  as  an  efifective  means  by  which  manufacturers 
can  talk  to  the  trade  about  their  products,  but  it  also 
acts  as  a  stimulant  to  higher  ideals  of  business,  and 
keeps  down  the  abuses  simply  by  turning  the  light  on 
them.  There  is  no  question  at  all  about  the  import- 
ance of  trade  magazines  when  they  are  tmder  able 


At  Stratford,  Ont.,  Mr.  George  Heideman.  City  LluiKling 
Inspector,  was  made  the  recipient  of  a  cabinet  of  silver  from 
the  staff  of  the  City  Hall  on  the  occasion  of  his  marriage. 

Prof.  A.  M.  Gray,  assistant  professor  of  electrical  engi- 
neering at  McGill  University,  has  resigned  on  his  appoint- 
ment as  head  of  the  electrical  engineering  department  of  Cor- 
nell University. 

Mr.  A.  M.  West,  City  Engineer  of  Xorth  Vancouver.  B.C.. 
has  been  appointed  a  provisional  lieutenant  in  the  Canadian 
Engineers.    The  City  Council  have  granted  him  six  vveek.> 
leave  of  absence  in  order  that  he  may  go  to  Esquimalt  ;■ 
pursue  his  military  studies. 

The  resignations  of  Mr.  Breckon.  Water-works  Engi- 
neer, Mr.  D.  B.  McLay,  Assistant  Engineer  on  Construction, 
and  Mr.  R.  M.  Grancey,  Bridge  Engineer,  have  been  accepted 
by  the  City  Council  of  Vancouver,  the  resignations  to  take 
effect  on  July  31.    It  is  understood  that   the   city   has  not 
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enough  work  to  keep  the  whole  of  the  engineering  staff  em- 
ployed at  present. 

Mr.  A.  F.  Barbour,  civil  engineer,  of  Boston,  has  been 
looking  into  the  water  situation  at  St.  John,  N.B.  The  Coun- 
cil are  endeavouring  to  locate  springs  from  which  the  town 
may  secure  pure  water.  Mr.  Barbour  will  make  a  report  to 
the  Council  suggesting  the  best  course  to  l)e  pursued. 


The  death  is  annnunced  of  Mr.  W  illiam  Cuddfi'llow,  an 
architect  of  New  Westminster,  B.C.  lie  had  been  a  resident 
of  that  district  for  a  number  of  years,  and  his  son.  Captain 
William  Goodfellow,  now  in  England  with  the  29th  Battalion, 
also  practised  as  an  architect  in  New  W'estminster  for  some 
time. 


Quebec  has  lost  a  well-known  architect  in  the  person 
of  Mr.  Rene  Lemay,  who  died  at  his  summer  residence  at 
Cap  Rouge  recently.  During  his  active  career  Mr.  Lemay 
contributed  extensively  to  Quebec's  architecture,  and  many 
of  the  modern  edifices  which  are  monuments  to  the  commer- 
cial expansion  of  the  ancient  capital  were  planned  by  him. 
Among  the  buildings  which  he  designed  are  the  Merger 
Building,  the  Dominion  Fish  and  Fruit  Building,  Quebec 
Technical  School,  Caisse  d'Economie,  St.  Roch's,  the  Lindsay 
Building,  and  the  new  St.  Patrick's  Church,  besides  other 
splendid  buildings  throughout  the  province,  including  Chi- 
coutimi  Cathedral.  The  late  Mr.  Lemay  represented  St. 
John's  Ward  in  the  City.  Council  for  six  years,  and  he  was  a 
former  President  of  the  Dominion  Association  of  Architec- 
ture. 


The  Province  of  Quebec  Association  of .  Architects  will 
linld  an  examination  in  Montreal  from  July  26  to  31,  inclu- 
sive. 

Work  will  be  commenced  early  this  month  on  the  erec- 
tion of  the  steel  on  the  new  viaduct  at  St.  Catharines,  Ont. 
About  twenty  carloads  of  steel  and  timbers  to  be  used  in 
the  construction  are  on  the  site. 

At  West  La  Have,  N.S.,  A.  V.  Conrad  and  J.  Milledge 
have  incorporated  the  La  Have  Concrete  Company,  Limited, 
with  a  capital  stock  of  $.'jO,000.  The  company  will  manufac- 
ture concrete  materials,  cement  and  lime. 

Recent  floods  in  Alberta,  during  which  the  Bow  River 
reached  a  height  of  37  feet  above  low  level  mark,  caused  a 
loss  in  property  estimated  at  a  million  dollars.  The  height 
reached  by  the  river  is  only  slightly  lower  than  the  record 
estal)lishe<l  sixteen  j'ears  ago. 

Tiie  Riverside  Water  Supply  Company,  Limited,  has 
been  incorporated  at  Revelstoke,  B.C.,  with  a  capital  stock 
of  $5,000.  The  company  will  carry  on  a  general  water-works 
business,  with  the  right  to  construct  water-works  systems 
and  to  charge  tolls  for  the  supply  of  water. 

With  a  cai)ital  stock  of  $500,000,  Universal  Stove  and 
I'urnace  Company,  Limited,  has  been  incorporated  at  Toron- 
to by  G.  M.  Kelley,  J.  D.  Falconbridge,  L  A.  Cooper,  L.  C. 
Stephens,  and  G.  Burley,  all  of  Toronto.  The  firm  will  manu- 
facture all  kinds  of  furnaces,  including  heating  and  ventilat- 
ing plants,  crematories,  incinerators,  and  i)last  furnaces. 

The  Foundation  Company,  Limited,  Montreal,  have  com- 
menced the  construction  of  the  substructure  of  a  bridge  over 
Shaw  Creek,  near  Darling,  Ont.,  for  the  C.  P.  R.  The  work 
consists  of  four  piers  and  two  abutments,  with  the  necessary 
retaining  and  wing  walls.  Two  of  the  piers  will  be  built  by 
pneumatic  caissons,  and  the  other  two  by  the  open  dredging 
nifthod. 

In  connection  with  the  harbour  improvement  scheme  at 
Tiironto,  the  space  between  the  piles  sunk  last  year  opposite 
the  Lake  Shore  Road  and  the  shore  is  being  filled  in.  The 
distance  between  the  piles  and  the  shore  varies  between  700 
and  1,300  yards.  .\  large  suction  dredge  is  at  work  on  the 
fill,  delivering  sand.  etc..  from  the  bottom  of  the  lake  out- 
side the  piles.  thrr)Ugh  a  pipe  line  to  the  fill. 


Th,e  contract  for  the  second  addition  to  No.  1  elevator 
of  the  Montreal  Harbour  Commissioners  has  been  let  to  the 
Geo.  A.  Fuller  Company,  Limited,  Montreal.  The  piling  con- 
tract is  now  being  carried  out  by  the  Peter  Lyall  and  Sons 
Construction  Company,  Limited,  Montreal.  The  plans  were 
drawn  up  by  the  John  S.  Metcalf  Company,  Limited,  Mon- 
treal. This  is  one  of  the  largest  contracts  given  out  this 
season  in  the  city. 

With  the  exception  of  strips  aggregating  about  seventy- 
live  miles,  ballasting  on  the  British  Columbia  sections  of  the 
Canadian  Northern  Pacific  Railway  has  been  completed. 
Work  is  proceeding  on  the  unfinished  sections,  and  arrange- 
ments are  being  made  to  start  the  construction  of  station 
buildings  at  an  early  date.  Sir  William  Mackenzie  is  reported 
as  saying  that  the  line  will  be  ready  for  operation  by  Sep- 
tember. 

The  Citj'  Council  of  Toronto  have  decided  to  expropriate 
Grosvenor  Street  Presbyterian  Church  in  order  to  make  room 
for  the  extension  of  Terauley  Street.  Notice  of  expropria- 
tion was  served  last  summer,  but  it  is  not  known  yet  when 
the  old  buildings  will  be  demolished.  There  was  some  doubt 
as  to  whether  the  city  wanted  the  whole  of  the  church  pro- 
perty or  only  a  part  of  it,  but  it  has  been  finally  decided  to 
take  over  the  whole  property. 

The  contract  for  the  erection  of  the  substructure  of  the 
Moncton  bridge  over  the  Petitcodiac  River,  N.B.,  has  been 
let  to  Engineers  and  Contractors,  Limited,  Granville-  Ferrj-, 
N.S.  A  few  weeks  ago  the  Provincial  Government  let  this 
contract  to  another  firm  but  later  withdrew  the  work,  and 
invited  fresh  tenders.  As  a  result  of  this  the  contract  has 
been  given  out  as  above.  Owing  to  the  enormous  rise  and 
fall  of  the  tide  in  the  river  the,  work  will  involve  some  difti- 
cult  problems. 

The  opening  is  announced  of  the  new  Customs  House  at 
Calgary,  Alta.  At  present  the  various  divisions  of  the  Cus- 
toms Department  are  located  under  five  different  roofs,  but 
the  new  building,  wiiich  has  been  under  construction  for  two 
years,  will  house  the  whole  of  the-  Department  comfortably. 
The  architect  for  the  building  was  Mr.  Dowler.  It  is  con- 
structed of  Calgary  brick  and  Calgary  stone,  and  covers  an 
area  100  x  120  ft.  It  includes  examining  warehouses  and  ad- 
ministration offices.    The  cost  of  construction  was  $500,000. 
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Tlic  walls  of  the  new  Government  dock,  Vancouver,  are 
nearing  completion.  'J"vventy-one  cribs  for  the  foundation 
have  been  sunk  already,  and  it  is  expected  that  the  remainder 
of  the  cribs  will  have  been  sunk  by  the  middle  of  this  month. 
The  foundations  and  the  80()-ft.  wall  on  the  west  side  of  the 
dock  are  completed.  The  contractors  for  the  dock,  Messrs. 
Henry,  Mcl'"ee  &  McDonald,  have  just  accepted  a  contract 
from  the  Great  Northern  Railway  of  half  a  million  dollars 
for  dnuhle  tracking  and  snow  sheds  in  thi'  Cascade  Moun- 
tains. 

The  ditliculty  over  the  supply  of  asphalt  for  the  city  of 
Monln-.-iI  has  l)een  overcnnie  by  the  discliarLfc,  by  Chief  Jus- 
tice Archibald,  of  the  injunction  granted  to  Mr.  C.  P.  Dubuc, 
representing  Mr.  J.  leaker,  Jun.,  of  New  York,  restraining 
the  city  from  entering  into  a  contract  with  the  Aztec  Oil 
and  .\spiialt  Refining  Company.  The  removal  of  the  injunc- 
tion was  unn])pose(l.  'l"iu'  Aztec  Company  were  willing  that 
tlie  liciard  of  Control  should  cancel  tiie  provisionjil  contract 
agreed  upmi.  and  lliis  o])eiU'd  the  way  for  the  Contrulk'rs  In 
call  for  fresh  tenders.  'I  lu-  injimction  was  originally  granted 
on  the  ground  that  the  ( dntrollers  had  exceeded  their  au- 
thority. 

Tiie  City  Council  of  Xew  Westminster,  B.C.,  have  en- 
dorsed an  agreement  vvitii  the  VaiuMuiver,  Victoria  and  F-ast- 
ern  l\ailway  under  which  the  railway  company  will  build  and 
operate  industrial  tracks,  serving  the  leasehcdders  nn  the  iin- 
l)rove(I  water  front  area.  It  is  prov'ided  that  the  city  may 
at  any  time  take  over  tiie  tracks  on  payment  to  the  company 
of  the  cost  of  construction,  should  the  city  desire  to  operate 
them.  y\pi)lication  will  i)e  made  to  tlie  Railway  lioard  for 
permission  to  proceed  with  tiie  work,  and  as  tiiere  is  no  op- 
liosition  on  the  part  of  the  other  railways  such  permission 
will  prt)bably  be  granted  by  wire,  enabling  construction  t(j 
be  started  immediately. 

At  the  meeting  of  the  representatives  of  the  municipali- 
ties interested  in  the  construction  of  the  Toronto-Oshawa 
road  held  at  the  City  Hall,  Toronto  (as  noted  in  our  last 
issue)  Mr.  VV.  A.  McLean  gave  the  costs  of  nine  different 
pavements.  The  cost  of  a  concrete  road  was  placed  at  $(525,- 
000,  and  a  macadam  and  gravel  roadway  at  $3:!!), 000.  Some 
of  tlie  representatives  stated  that  tlieir  municipalities  could 
not  afford  to  pay  for  a  concrete  pavement.  Mr.  McLean 
strongly  recommended  the  construction  of  a  macadam  and 
gravel  roadway.  He  said  that  it  would  give  good  service  for 
the  probable  traffic  of  the  next  ten  years.  A  committee  was 
appointed  to  consider  furtiier  Mr.  McLean's  report  and  to 
report  on  the  type  of  road  they  would  recommend  to  be  built, 
and  also  to  consider  the  question  of  the  taxation  of  abutting 
lands  and  provision  for  the  maintenance  of  the  road.  It  is 
expected  that  the  scheme  will  be  worked  out  amicably. 

Over  a  million  dollars  has  been  spent  liy  the  Ford  Mo- 
tor Company  of  Canada  on  l)uildings  in  Canada  during  the 
last  year.  These  include  new  branch  buildings  and  assem- 
Idy  plants  at  Montreal,  Toronto,  and  London,  and  an  addi- 
tion to  their  factory  at  F'ord,  Ont.  The  Montreal  building, 
which  cost  a  quarter  of  a  million  dollars,  opened  its  doors 
on  January  23rd,  when  it  housed  the  annual  Montreal  Mo- 
tor Show.  The  Toronto  branch  building  cost  over  $325,000, 
and  was  opened  late  in  Februdry.  The  London  building  was 
ready  for  use  about  the  middle  of  March,  and  cost  .'$140,000. 
The  factory  addition  at  Vord,  Ont.,  involving  an  expendi- 
ture of  $300,000,  is  now  practically  completed.  The  building 
of  the  present  addition  added  130,000  square  feet  of  floor 
space,  bringing  the  total  floor  area  up  to  more  than  nine 
acres.  Plans  are  now  under  way  for  buildings  of  equal  mag- 
nitude in  Winnipeg  and  other  branch  cities,  and  it  is  stated 
that  work  will  lie  started  on  these  in  the  near  future. 

According  to  Mr.  W.  W.  P>utler,  Vice-President  of  the 


Canadian  Steel  Foundries,  Limited,  and  the  Canadian  Car 
and  Foundry  Company,  he  has  been  successful  in  closing  a 
contract  in  Petrograd  for  five  million  artillery  shell.s.  Th; 
is  said  to  be  one  of  the  largest  contracts  ever  given  by  Rus- 
sia for  foreign-made  ammunition.-  The  shells  will  be  manu- 
factured in  Canada,  and  will  be  delivered  to  the  order  of  the 
Russian  Government  at  Canadian  ports.  There  has  been 
some  delay  in  securing  the  machinery  to  make  the  shells  f<.' 
this  order,  but  it  is  anticijjated  that  the  necessary  lathes,  etr.. 
will  be  installed  by  the  middle  of  July,  when  day  an<l  night 
crews  will  be  put  to  wr)rk.  The  company  will  do  both  the 
forging  and  tiie  iii.-icliining. 


Portable  Asphalt  Mixing  Plant 

Anew  ])ortable  asphalt  mixing  plant  having  a  number 
of  distinctive  features  has  just  been  put  on  the 
market.    For  a  plant  of  its  size  and  cost  it  is  un- 
usual in  having  a  minimum  capacity  of  800  squan 
y:u(is  of  two-inch  sheet  asphalt  topping  per  day  of  ten  hours. 
The  cai)acity  for  asphaltic  concrete,  Topeka  mix,  or  asphalt 
macadam  is  much  larger. 

The  mixing  ])latform  of  the  plant  is  so  elevated  that  a 
wagon  can  be  driven  under  it  to  receive  the  load  from  the 


Plant  in  operation. 

mixer  without  elevating  the  plant  on  its  wheels  or  cxcavatmg, 
for  tliis  purpose.  The  platform  is  arranged  for  one-man 
operation,  the  levers  for  controlling  clutches  and  plant  be- 
ing within  easy  reach.  The  mixer  is  a  two-shaft,  pugniill 
type,  with  removable  side  and  end  liners;  it  is  provided  with 
two  full  sets  of  blades,  the  binder  being  solid  manganese. 
The  sand-measuring  box  and  asphalt  bucket  are  supported 
on  scales.  A  drying  drum  of  special  construction  has  been 
designed  for  this  plant  to  obviate  the  difficulties  so  often 
encountered  in  heating  a  sufficient  amount  of  sand  and  stone 
Features  that  count  in  the  economical  upkeep  of  such  plants 
as  this  are  the  removable  steel  wearing  plates  in  the  material 
chutes  and  chilled  rims  for  all  chain  sprockets. 

As  illustrated,  the  plant  would  be  operated  as  two  units, 
the  second  unit  being  the  asphalt  kettle.  The  mixing  plant 
is  also  supplied  without  boiler  and  engine.  In  other  words, 
the  contractor  or  municipality  already  provided  with  a  port- 
able boiler,  engine  and  kettles  can  secure  the  mixing  plant 
without  making  an  additional  investment  for  these  units. 

The  plant  is  designed  especially  to  meet  the  requirement? 
of  contractors  and  municipalities  having  new  construction 
and  maintenance  work  to  perform  in  scattered  territory,  or 
in  an  amount  insufficient  to  make  a  stationarj^  plant  econ- 
omical. It  is  the  product  of  the  Iroquois  Works  of  the 
I?arl)er  .\sphalt  Paving  Company.  Buffalo,  N.  Y. 


July  7,  1915 


THE   CONTRACT  RECORD 


719 


A  New  Type  of  Drag-Line  Bucket 

AFTER  a  fivc-ycar  try-out  tn\  llii.'  L'aluiiicl-Sag  and 
\'(irth  Shore  channels,  which  are  additions  to  the 
large  system  of  the  Chicago  drainage  canals,  a 
new  form  of  drag-line  luuki't,  as  illustrated  here- 
with, is  being  introduced  to  tlic  trade.  It  is  a  back-dumping 
bucket,  and  consists  of  a  shell,  pulling  bail,  and  a  combina- 
tion hoisting  bail  and  back  gate.  In  its  digging  position  the 
pulling  bail  is  connected  to  the  shell  at  points  above  its 
centre  of  gravity.  The  pulling  bail  is  also  connected  by 
means  of  links  to  the  hoisting  bail  and  back-gate  in  such  a 
manner  that  tension  on  the  drag-line  closes  the  gate  and 
keeps  it  closed.  When  the  bucket  is  suspended  on  the  hoist- 
ing i)ail  and  the  tension  on  the  drag-line  is  released  the  back 
of  the  shell  lips  down  away  from  the  back-gate,  allowing 
the  load  to  slide  and  drop  out.  Bronze  sliding  blocks  carried 
in  slots  in  the  shell  connect  it  with  the  pulling  bail,  and  these 
slots  give  the  required  motion  to  the  link  connec- 
tions to  permit  the  bucket  to  dump  when  the  ten- 
sion on  the  drag-line  is  released.  Special  attention 
is  given  to  the  flexibility  of  the  bucket,  and  binding 
in  any  of  the  parts  is  prevented  by  the  provision 
■  f  loose-fitting  connections.  All  standard  buckets 
are  equipped  with  teeth  bolted  to  the  digging  edge 
at  an  an.gle  to  gi\c  the  proper  "suck."  Rock  teeth 
set  at  the  proper  angle  are  furnished  with  the  bucket 
for  heavy  digging  in  rock.  The  teeth  are  tipped 
witli  manganese  steel  points,  which  can  be  replaced 
when  worn. 

The  construction  of  tlie  bucket  is  simple,  and 
repairs  can  be  made  in  the  field  with  the  average 
contractor's  tool  or  shop  equipment.  All  bushings 
are  made  from  bronze  and  steel  tubing. 

The  bucket  is  operated  -with  two  single-part 
lines — a  drag-line  and  a  hoist-line.  the  manipu- 

lation of  these  two  lines  the  bucket  is  placed  in  dif- 
ferent positions.  The  bucket  may  be  made  to  dig 
at  any  slope  desired  by  varying  the  tension  on  the 
hoist-line  while  paying  it  out.  When  the  bucket  is 
filled  it  is  raised  to  the  dumping  position  at  the 
end  of  the  boom  by  pulling  in  on  the  hoist-line 
while  keeping  the  drag-line  taut.  When  the  ten- 
sion on  the  drag-line  is  released  the  bucket  is 
(lumped.  The  shell  automatically  resumes  its  closed 
position  after  dumping. 

As  the  bucket  is  back  dumping  the  load  is  al- 
ways thrown  away  from  tlie  machine,  and  the  cen- 
trifugal force  imparted  b_\-  the  swinging  of  the  boom 
assists  the  dumping  of  the  load  beyond  the  radius 
of  tlie  machine.  Both  bails  are  very  short,  and  per- 
mit the  bucket  to  dig  right  up  to  the  machine. 

The  bucket  was  designed  by  Mr.  Shnable,  of 
the  contracting  firm  of  Shnable  &  Quinn,  for  use 
on  their  work  on  Section  10  of  the  Calumet-Sag  Canal 
patents  on  this  drag-line  bucket  have  been  purchased  by  the 
Brown  Hoisting  Machinery  Company,  of  Cleveland,  Ohio, 
who  arc  now  manufacturing  the  bucket  as  a  Brownhoist 
product. 


of  St.  l'>ancis  d'Assisis  at  Longue  Pointe,  and  many  other 
similar  contracts.  This  firm  make  a  specialty  of  artificial 
marble,  statuary,  pictures,  and  religious  ornaments  such  as 
arc  to  he  found  in  all  Catholic  churches.  They  arc  the  only 
iiianiifacturers  of  some  of  these  lines  in  Canada,  and  are 
among  the  leading  dealers  in  church  furnishings. 


The  Cranford  Construction  Company,  of  Cincinnati, 
Ohio,  have  secured  the  contracts  for  Simplex  concrete  piling 
for  a  passenger  station  and  a  bridge  foundation  to  be  erected 
at  Johnstown,  Pa.,  for  the  l^ennsylvania  Raikoad. 


A  description  of  a  i)()0-gallon  auto  flusher  for  street 
cleaning  work  forms  the  central  feature  of  a  catalogue  issued 
recently  by  the  Tiffin  Wagon  Company,  of  Tiffin,  Ohio,  who 
also  make  a  line  ol  horse-drawn  motor  power  flushers  and 
motor-driven   and    horse-drawn    sprinklers,    besides  dump 


The 


Mr.  J.  E.  Carrcau,  dealer  in  and  manufacturer  of  church 
nrnanients,  decorations  and  furniture,  has  taken  offices,  show 
rooms,  and  manufacturing  premises  at  1.!  Notre  Dame  Street 
East,  Montreal.  lie  has  had  many  years'  experience  in  this 
line  of  business,  and  is  well  known  in  Catholic  ecclesiastical 
circles.  Mr.  Carrcau  supplied  the  dado,  communion  rail,  and 
table  for  St.  Charles  Parish  Church.  Centre  Street,  Montreal; 
he  furnished  three  altars  and  baldcquin,  the  Bishop's  throne 
;iiid  pulpit,  etc.,  for  the  chapel  of  the  Clercs  of  St.  Viateur  at 
I  diettc.  Que.;  two  altars,  communion  furniture,  complete  set 
"t  ?tations  of  the  cross  (in  artificial  marble),  for  the  Church 


Dumping  drag  line  bucket. 

wagons  and  sanitary  garbage  carts.  .\s  descril)cd  in  the 
catalogue,  the  Hushcr  is  mounted  on  a  motor  truck  chassis 
(built  by  the  same  company),  and  an  extra  four-cylinder 
gasoline  engine  on  the  rear  end  of  the  chassis  drives  a  two- 
stage  centrifugal  pump  with  a  capacity  up  to  sixty  pounds 
pressure.  The  tank  may  be  filled  from  hydrant  or  standpipe, 
or  from  streams  or  cisterns  if  desired,  in  which  case  a  special 
attachment  is  provided.  The  llusher  nozzles  are  provided 
with  universal  joints,  enabling  two  streams  of  water  to  be 
directed  at  anv  angle. 


The  Canadian  Pacific  Uailway  Construction  Corps,  un- 
der Lieut-Col.  C.  W.  R  amsay,  of  the  (.  .  P.  R.,  have  arrived  in 
England.  The  corps,  which  trained  in  St.  John.  N.B..  took 
with  them  a  large  supply  of  equipment' for  building  railways 
and  bridges. 


Contracts  Department 

News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Amherstburg,  Ont. 

Tlu-  Town  Council  liavc  hccn  peti- 
tioned to  lay  a  pavement  on  Sandwich 
and  Aspley  Streets,  Approximate 
lenstli,  one  mile.    Clerk,  G.  E.  Pulford. 

Bathurst,  N.B. 

'J'lic  City  Clerk,  John  ('•.  Staiil,  will  re 
ceive  tenders  until  8  p.m.,  July  lOth,  lor 
the  construction  of  a  dam,  power  house, 
boiler  house,  piping,  pumping  station, 
mains,  sewer  pipe,  manholes,  and  a 
standpipe,  with  a  capacity  of  405,000 
gallons.  Plans  and  specilicatioiis  witli 
the  Clerk. 

Beamsville,  Ont. 

'J"he  Town  Council  have  had  plans 
drawn  for  concrete  sidewalks  to  he  laid 
on  a  number  of  streets  by  day  laiior. 
Clerk,  \V.  D.  Fairbrother. 

The  Town  Council  contemi)late  lay- 
ing about  -K  mile  of  pavement.  Clerk, 
W.  D.  Fairbrother. 

Didsbury,  Alta. 

The  Town  Council  arc  considering  the 
construction  of  a  quantity  of  cement 
sidewalks.    Clerk,  A.  Brusso. 

Fort  Erie,  Ont. 

A  by-law  has  been  carried  providing 
for  the  construction  of  a  concrete  road 
from  the  North  Line  to  Buffalo  F'erry, 
and  of  a  number  of  village  streets.  Town 
Clerk,  VV.  Simmonds. 

Grimsby,  Ont. 

Plans  are  being  prejiared  for  i)aving  to 
be  laid  on  all  streets  excepting  Main 
Street,  which  will  be  paved  by  the 
County.    Town  Clerk,  C.  H.  f^romley. 

Guelph,  Ont. 

The  City  Engineer  is  preparing  plans 
for  the  construction  of  concrete  side- 
walks on  Harris  Street,  and  of  a  30-inch 
concrete  pipe  on  Dundas  Road.  Clerk, 
T.  J.  Moore. 

Harwich  Township,  Ont. 

The  Township  Council  have  decided 
to  lay  a  number  of  tile  drains.  Work  to 
commence  very  shortly.  Clerk,  G.  W. 
Riseborough,  Blenheim,  Ont. 

Moulton  Township,  Ont. 

The  Township  Council  will  receive 
tenders  until  noon,  July  14th,  for  the 
construction  of  a  drain.  Work  to  in- 
clude about  27,000  cubic  yards  of  exca- 
vation. Plans  and  specifications  with 
the  Township  Clerk,  G.  A.  Duff,  R.  R. 
No.  1,  Low  Banks,  Ont.,  and  with  A.  M. 
Jackson,  Engineer,  Temple  Building, 
Brantford. 

Ottawa,  Ont. 

Tenders  on  trenching,  cartage,  and 
laying  of  water  pipe  will  be  received  un- 
til August  :ird  by  the  Chairman  of  the 
Waterworks  Commission.  Plans  and 
specifications  at  offices  of  the  Water- 
works Engineer,  R.  L.  Haycock,  and  of 


the  Consulting  Engineer,  S.  B.  MacRae, 
Sparks  Street. 

The  Chairman  of  the  Waterworks 
Commission  will  also  receive  tenders  un- 
til iXugust  :{rd  on  the  supply  of  high  lift 
|)Umps  and  motors  for  1-emieux  island. 
Plans  and  specifications  with  the  above 
Engineers. 

Pelham  Township,  Ont. 

'Fenders  on  drainage  work  will  be  re- 
ceived imtil  July  null  i)y  tiie  Township 
Clerk,  A.  N.  Armbrust,  Uidgeville.  Plans 
and  specifications  with  the  Clerk. 

Sackville,  N.B. 

The  Town  Council  are  considering 
two  suggestions  for  an  addition  to  the 
waterworks,  viz.: — the  erection  of  a 
large  lank  or  the  purchase  f)f  an  auto- 
matic ptunp  at  a  cost  of  about  .$:!.ooo. 
Clerk,   Thomas  Murray. 

Sudbury.  Ont. 

'I'iie  'Town  Council  contemplate  laying 
a  (juantity  of  pavement.  Clerk,  W.  J. 
Ross. 

Thurlow  Township,  Ont. 

Tenders  on  the  construction  of  con- 
crete walks  will  be  received  until  July 
30th  by  the  Trustees  of  School  District 
Xo.  I.  Secretary.  W.  C.  McDonald. 
R.  1''.  1).  109,  Belleville. 

Toronto,  Ont. 

W.  A.  McLean,  I'rovincial  Highways 
Engineer,  I'arliament  Buildings,  has  re- 
ported that  the  cost  of  the  'Toronto- 
Oshawa  highway  will  be  al)out  $t)2.".,iion 
for  concrete  construction,  and  $2:i!l,0()() 
for  macadam  and  gravel.  He  has  recom- 
mended the  latter  metiiod. 

CONTRACTS  AWARDED 

Calgary,  Alta. 

The  contract  for  paving  at  Hudson's 
Bay  Reserve  has  been  let  by  the  City 
Council  and  the  Hudson's  Bay  Company 
to  the  Crown  Paving  Company,  Rideau 
Park,  at  $12.'),000. 

Eastview.  Ont. 

The  contract  for  laying  concrete  and 
sandstone  block  sidewalks  on  Montreal 
Road  has  been  let  by  the  Town  Council 
to  D.  Desjardins,  Eastview.  Approxi- 
mate cost,  $9,000, 

Grey  Township,  Ont. 

The  Township  Council  have  awarded 
the  contract  for  the  construction  of  the 
Beauchamp  drain  to  .August  Guhr.  Sea- 
forth,  Ont.  Approximate  cost,  $2;!,000. 
Work  has  been  commenced. 

Saanich,  B.C. 

.\  contract  for  grading  on  .Vorth  Qua- 
dra Street  has  been  let  by  the  'Town 
Council  to  Jones  &  Rant,  Limited, 
Saanich,  at  .$8,688. 

St.  'Vital,  Man. 

Contracts  for  laying  concrete  pave- 
ment have  been  let  by  the  Municipality 
to    Guilbault    Company,    Limited.  St. 


Boniface,  for  St.  Anne's  Road,  anrl  part 
of  St.  Mary's  Road,  and  to  T.  Jackson 
&  Sons,  370  Colony  Street,  Winnipeg, 
for  the  remainder  of  St.  Mary's  Road. 

Sydney,  N.S. 

Tlic  City  Council  have  let  the  con- 
tract for  the  erection  of  the  pump  house 
at  Middle  I^ake  to  Chappell  Bros.  Com- 
pany, Limited,  62-80  Brf)oklands  Street, 
at  $13,000,  and  for  the  supply  of  pumps 
to  the  Turbine  Equipment  Company, 
rjniitcd,  C.  P.  R.  Building,  Tr^ronto. 

Whitby,  Ont. 

The  'Town  Council  have  let  a  contract 
for  the  construction  of  approximately 
50,000  square  feet  of  cement  sidewalks 
and  crossings  to  J.  T.  Hornsby,  Athol 
Street,  at  9.4c.  per  foot. 

Wingham,  Ont. 

Tiie  'Town  Council  have  let  a  contract 
for  the  construction  of  sewers  on  St. 
Patrick  Street  to  T.  J.  McLean  &  Com- 
pany, Wingham,  and  on  John  and  Min- 
nie Streets  to  Greenaway  &  Guest, 
Wingham. 


Railroads,  Bridges  and  Wharves 

Arden,  Man. 

The  Municipality  of  Lansdowne  are 
considering  the  erection  of  a  reinforced 
concrete  bridge  over  White  Mud  River. 
One  span,  90  feet  long,  roadway  18  feet 
wide.  Secretary,  M.  E.  Broughton.  Ar- 
den. 

Broadview,  Sask. 

The  Canadian  Pacific  Railway  are  re- 
ceiving tenders  on  waterproofing  work 
in  connection  with  the  construction  of  a 
concrete  subway.  Plans  and  specifica- 
tions with  the  Divisional  Engineer.  J.  S 
Holden,  Winnipeg. 

Dover  Township,  Ont. 

Tenders  on  the  construction  of  two 
steel  and  concrete  bridges  will  be  re- 
ceived until  July  10th  by  P.  Antaya. 
Paincourt.  Plans  and  specifications 
with  the  Township  Clerk,  J.  Welsh, 
Chatham,  and  the  Engineer,  W.  G.  Mc- 
George,  153  Queen  Street,  Chatham. 

Grey  County,  Ont. 

Tenders  on  the  construction  of  three 
concrete  arch  bridges  will  be  received 
until  6  p.m.,  July  10th,  by  the  County 
Clerk,  F.  H.  I^utherford.  Owen  Sound. 
Plans  and  specifications  with  the  War- 
den, County  of  Bruce,  Burgoyne.  with  J- 
W.  Sinclair,  Tara,  with  the  Clerk,  and  at 
office  of  R.  McD(iwall,  Engineer,  6'i.j 
Second  .Avenue  W.,  Owen  Sound. 

Melanchton  Township,  Ont. 

The  Township  F^ngineer.  I.  Traynor. 
F)undalk,  is  preparing  plans  for  four  re- 
inforced concrete  bridges  for  the  Town- 
sliip  Council. 

Renfrew  County,  Ont. 

The  Township  Engineer,  J.  L.  Morris. 
Pembroke,  has  prepared  plans  for  n 
bridge  between  Stafford  Township  and 
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Pembroke.  Clerk,  R.  J.  R(io!ie\-,  i'eiii- 
brokc. 

CONTRACTS  AWARDED 

Brant  County,  Ont. 

W  ork  is  to  start  at  once  on  the  erec- 
tion of  two  steel  and  concrete  hridses 
for  the  County  Council.  The  contract  for 
steel  has  been  let  to  Hamilton  Bridge 
Works  Company,  Limited,  Hamilton,  at 
$l,8:i4,  and  for  concrete  work  to  G. 
Thompson,  233  West  Mill  Street,  Brant- 
ford,  at  $2,900. 

Edmonton,  Alta. 

I  he  Edmonton,  Dunvegan  &  B.  C. 
Railway  have  let  the  contract  for  the 
construction  of  about  60  miles  of  rail- 
road between  Spirit  Lake  and  Grande 
F'rairie  to  G.  H.  Webster,  i;!16  Prospect 
. \ \  c n tie,  C'algarv- 

Farnham,  Que. 

Tlie  Municipalit)-  ha\e  let  the  contract 
lor  the  concrete  work  and  construction 
lit  approaches  for  several  bridges  to  An- 
dre Clioinicre,  Farnham. 

La  Baie  St.  Paul,  Que. 

'Flic  general  contract  for  an  addition 
to  the  dam  for  L'Hospice  de  la  Baie  St. 
Paul  lias  been  awarded  to  Baie  St.  Paul 
I'liectric  Company,  at  .$.'!, oOO. 

Lanark  County,.  Ont. 

The  County.  Council  have  awarded  a 
contract  for  the  erection  of  a  bridge  over 
the  Clyde  River  to  the  Ontario  Bridge 
Company,  Crown  Building,  Toronto,  at 
.$8,950.  Steel  girder  construction,  ce- 
ment piers,  abutments,  and  floor. 

Lindsay,  Ont. 

'I  he  contract  for  tiie  construction  of  a 
bridge  over  the  Scugog  River  for  the 
Department  of  Public  ^\'orks,  Ottawa, 
has  been  let  to  Hamilton  Bridge  Works 
Company,  Limited,  Bay  Street  N.,  Ham- 
ilton. 

Simcoe  County,  Ont. 

The  Cf)unty  Engineer,  J".  Barber,  r>7 
.\delaide  .Street  E.,  Toronto,  is  in  the 
market  for  supplies  for  the  construction 
of  bridge  abutments. 


Public  Buildings,  Churches 
and  Schools 

Bryant,  Sask. 

Tenders  on  the  erection  of  a  school 
foe  the  Trustees  of  School  District  No. 
.laO.'J  will  be  received  until  July  0th  by 
the  Secretary,  .\ndrc  Walton.  Plans  and 
specifications  from  the  Secretary.  Mer- 
cury Office,  Eslevan,  and  from  Water- 
man &  Waterbury.  115-118  Donahue 
Building,  Regina. 

Charlottetown,  P.E.I. 

I  (  Miler^  on  repairs  to  Grace  Methodist 
Lluirch  and  parsonage  will  be  received 
until  July  15th  by  R.  E.  Mutch,  c/o  R. 
E.  Mutch  &  Company,  77  Grafton  Street. 
Specifications  with  Mr.  Mutch. 

Dartmouth,  N.S. 

I  imli  rs  will  be  received  until  4  i).m., 
July  12th.  by  R.  C.  Desrochers,  DeiKirt- 
inent  of  Public  Works,  Ottawa,  for  in- 
terior fittings  for  the  Post  Office.  I'laiis 
and  specifications  with  E.  H.  Whalpley, 
Clerk  of  Works.  Dartmouth,  W.  Bishop, 
Inspector.  Dominion  Buildings,  Halifax, 
and  at  the  Department,  Ottawa. 

Fairbank,  Ont. 

Tenders   will   be   received   until  July 


10th  by  W.  Deacoff,  Dufferin  Street,  for 
repairs  and  painting  at  North  School, 
and  for  concrete  work  at  Vaughan  Road 
School.  Plans  and  specifications  with 
the  Architects,  Edwards  &  Saunders,  18 
Toronto  Street,  Toronto,  and  with  Mr. 
Deacoff. 

Hawkshaw,  N.B. 

A  churcii  is  being  built  by  day  labor 
for  the  Baptist  Congregation.  Estimat- 
ed cost,  .$3,000.  Seating  will  be  required. 
Chairman  of  the  Building  Committee,  G. 
F.  Burden,  Poriuiock,  N.B. 

Kingsville,  Ont. 

W.  \'alentine.  Secretary  to  the  Board 
of  Education,  will  receive  tenders  for  the 
installation  of  closets  and  septic  tanks. 
Plans  and  specifications  to  be  furnisheil 
by  tenderers. 

Lake  Johnson,  Sask. 

The  Trustees  of  School  District  No. 
2465  have  been  empowered  to  borrow 
$3,500  for  the  erection  and  equiijment  of 
a  school.    Treasurer,  A.  Rutledge. 

Peterborough,  Ont. 

IMans  arc  being  prepared  for  repairs 
lo  tiie  County  Court  House.  Clerk,  E. 
M.  Elliott. 

Port  Colborne,  Ont. 

J'lans  and  specifications  for  a  Public 
School,  estimated  to  cost  $35,000.  have 
been  submitted  to  the  Board  of  Educa- 
tion by  the  Architect,  C.  M.  Borter,  102 
Main  Street,  Niagara  Falls  South. 

Sayabec,  Que. 

The  School  Commissioners  are  build- 
ing a  school  by  day  labor,  at  an  estimat' 
ed  cost  of  $30,000.  Secretary,  T.  Leves- 
(|ue. 

Toronto,  Ont. 

The  Board  of  Education  will  receive 
tenders  until  July  13th  for  the  enlarge- 
ment of  Mc  Murrich  School  and  for  mid- 
summer repairs  at  various  schools. 
Plans,  etc.,  at  office  of  the  Building  Su- 
perintendent, City  Hall. 

Wadena,  Sask. 

The  Trustees  of  School  District  No. 
1435  have  been  authorized  to  borrow 
$.3,000  for  construction  of  foundations 
and  repairs  to  school,  and  for  various 
other  improvements.  Treasurer,  L.  C. 
Wirtz,  Dana. 

Wickam  West,  Que. 

The  erection  of  a  sciiool,  estimated  to 
cost  $5,000,  is  being  considered  l^j'  tiie 
School  Commissioners.  Secretary,  A.  J. 
Vanasee. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  contract  for  wiring  at  tlie  Barton 
Street  Hispital  has  been  let  by  the  City 
Council  to  CuUey  &  Breay,  35  King 
Street  W. 

Newcastle,  N.B. 

Tiie  contract  for  the  installation  of  an 
ele\ator  in  the  Miramichi  Hospital  has 
l)een  let  to  the  Otis-I'ensom  Elevator 
Company,  116  Hollis  Street,  Halifax. 

Newport,  Que. 

J.  II.  Martin  &  Fils,  Trois  Pistocs,  are 
erecting  a  church  for  the  Roman  Catho- 
lic Congregation,  estimated  to  cost  about 
$78,000.  Stone  and  brick  construction, 
zinc  roofing. 

Regina,  Sask. 

Work  has  been  started  on  the  erection 


of  a  hospital  and  nurses'  hcjme  by  the 
general  contractors,  L.  Poole  &  Emery^ 
Smith  Street  and  Twelfth  Avenue, 
contract  for  millwork  has  been  let  to 
Gushing  Bros.,  Dewdney  Street,  and  for 
heating  and  plumbing  to  the  Capital 
Plumbing  &  Heating  Company,-  1306 
Eleventh  Avenue.  Approximate  cost, 
$30,000. 

St.  Louis  de  Courville,  Que. 

In  connection  witli  tiie  church  in 
course  of  erection,  the  contract  for  heat- 
ing, plumbing,  and  electrical  work  has 
been  let  to  Jobin  &  Paquet,  Abraham 
Hill,  Quel^ec,  and  for  painting  to  tiie  gen- 
eral contractors,  Elz,  Metivier  &  Son,  St. 
Damien,_ 

Toronto,  Ont. 

The  Johnson  lieat  Regulator  Com- 
pany, 118  Adelaide  Street  W.,  have  been 
awarded  contracts  for  heat  regulators  at 
I\osedale  and  Jesse  Ketchum  Schools. 

The  Board  of  Education  have  award- 
ed the  following  contracts  for  plumb- 
ing:— Brown  Street  School,  Balmy 
Beach,  A.  E.  Melhuish,  1174  College 
Street,  $1,519;  Pape  Avenue,  Purdy  Man- 
sell  Company,  61  /Mbert  Street,  $796; 
Earl  Grey,  J.  R.  Seager,  799  College 
Street,  $1,065;  Humberside,  Earlscf)urt, 
R.  Paterson,  907  Keele  Street,  $1,697. 


Business  Buildings  and  Indus- 
trial. Plants 

Camrose,  Alta. 

Tenders  on  the  erection  of  a  telephone 
exchange  building  will  be  received  until 
noon  July  9th.  by  The  Deputy  Minister 
of  Public  Works,  Edmonton.  Plans  and 
specifications  at  offices  of  the  Provin- 
cial Architect,  Edmonton,  and  of  the  De- 
part of  Public  Works,  Calgary. 

Gananoque,  Ont. 

'Pile  Steel  Companj'  of  Canada  are 
considering  the  erection  of  an  addition 
to  their  factory  on  Mill  Street.  Stone 
construction,  composition  paper  roof- 
ing. Approxiinate  cost,  .$3,000.  Man- 
ager, F.  B.  Cowan. 

Glencoe,  Ont. 

John  McVicar,  Ferguson's  Crossing, 
GI  encoe  P.O.,  is  building  farm  l^uildings 
estimated  to  cost  S3, 500.  Frame  con- 
struction. 

Katesville,  Ont 

harm  buildings  are  being  erected  by 
J.  Godard,  .'\ilsa  Craig  P.  O.  Approxi- 
mate cost  $3,000. 

Montreal,  Ont. 

A.  Racine,  Limited,  1967  St.  LTrbain 
Street,  have  commenced  the  erection  of 
a  carriage  factory,  estimated  to  cost 
about  $3,000.    Brick  construction. 

Moose  Jaw,  Sask. 

Tenders  on  alterations  to  inisiness 
premises  for  E.  Matthews.  Maple  Leaf 
Hotel,  are  being  received  by  Reilly. 
Dawson  &  Hancock,  Room  20,  Russell 
Block.  Brick  and  frame  construction. 
Estimated  cost,  .$6,000. 

Oshawa,  Ont. 

The  erection  of  a  shell  factory  on 
l'"mma  .Street  is  contemplated,  and  a  by- 
law providing  for  the  loan  of  $8,000  for 
this  purpose  will  be  voted  on  shortly. 
E.  L.  Crabtrce,  c/o  the  Dominion  Ma- 
chiticry  Company,  S3  .'\delaide  Street  E.. 
Toronto,  is  an  interested  party. 
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Paris,  Ont. 

I'lans  of  stock  sheds  have  been  pre- 
pared for  VV.  G.  Bailey  by  L.  A.  War- 
dell.  MO  Hunter  Street  W.,  Hamilton. 
Frame  construction,  concrete  founda- 
tion. 

Red  Deer,  Alta. 

Tenders  on  the  construction  of  a 
wareliouse  on  Gaetz  Avenue  N.  for  Nash 
Bros..  Minneapolis,  Minn.,  will  he  re- 
ceived until  July  12th  by  Seymour  &. 
Dawe,  Architects,  5  Gaetz  Avenue  NTy 
Brick  construction,  concrete  flooring, 
patent  roofing. 

St.  John,  N.B. 

Work  has  been  started  by  day  labor 
I  in  the  construction  of  a  warehouse  for 
('.  11.  Peters  &  Sons,  Limited.  Ward 
Street.    Approximate  cost,  $10, ()()(). 

Sydney,  N.S. 

'i  lie  iniildin;^  now  in  course  of  erection 
for  the  B.  Atkinson  Estate  will  be  fin- 
ished as  stores  and  apartments,  the  ar- 
rangements with  regard  to  a  theatre  hav- 
ing been  af)andoned. 

Tavistock,  Ont. 

Ivrug  Bros,  are  building   a    store  on 
Woodstock  Street.    Brick  construction. 

Toronto,  Ont. 

W.  Watson.  No.  2.  The  Maples,  Bain 
Avenue,  has  commenced  work  on  altera- 
tions and  additions  to  stores  and  resi- 
dences at  612  Logan  .\venue.  Brick 
construction,  felt  and  gravel  rooting. 
.Approximate  cost,  $:i,0()0. 

Work  has  been  resumed  i>n  tiie  erec- 
tion of  stores  and  apartments  at  1830 
Queen  Street  E.,  by  Grimshaw  Bros.,  34 
Brookmount  Road.  Brick  construction, 
tar  and  gravel  rooting.  Approximate 
cost,  $15,000. 

Welland,  Ont. 

Tiic  erection  of  two  stores  and  a  fiat 
on  Main  Street  is  contemplated  by  11. 
Kaplin.    I-'.stimated  cost.  $10,000. 

Windsor,  Ont. 

J.  C.  Pennington,  Labelle  Building,  is 
preparing  plans  for  alterations  to  busi- 
ness premises  on  Dougal  Street  for  J.  F. 
Smythe,  150  Ouellette  Avenue.  Esti- 
mated cost,  $3,500. 

Yarmouth,  N.S. 

Tenders  on  the  crectiou  of  a  station 
for  the  Halifax  &  South  Western  Rail- 
way will  be  received  until  noon,  July 
nth,  by  the  General  Superintendent,  J. 
Bain,  Bridgewater,  N.S.  Plans  and  spe- 
cifications with  the  General  breight  & 
Passenger  Agent,  Halifax,  with  the 
Agent,  Yarmouth,  and  with  tlie  (jeneral 
Superintendent. 

CONTRACTS  AWARDED 

Auburn,  Ont. 

David  Locliart  has  let  the  general  con- 
tract for  remodelling  farm  buildings  ti) 
James  McGill.    Approximate  cost,  $3,001). 

Hagersville,  Ont. 

A  brancli  is  being  erected  at  i^loward 
and  King  Streets  for  the  Union  Bank  of 
Canada,  Winnipeg,  Man.  The  contract 
for  carpentry  has  been  let  to  R.  A. 
Nicholson,  4  Hamilton  Avenue,  Motmt 
Hamilton,  the  roofing  contract  to  H.  W. 
Johns-Man  villc  Company,  19  Front 
Street  E.,  Toronto,  the  painting  con- 
tract to  E.  I'^oley,  35  Oak  Avenue,  Ham- 
ilton, the  contract  for  plumbing  to 
Staunton   &  Mitchell,  173  York  Street, 


Hamilton,  and  for  electrical  work  to 
Cidley  &  Breay,  35  King  Street  W., 
1  lamilton. 

Montreal,  Que. 

The  contract  for  the  erection  of  a 
garage  at  Ann  and  Ottawa  Streets  for 
the  Montreal  Light,  Heat  &  Power 
Comiiany  has  been  let  to  T.  L.  McBean, 
29a  Belmont  Street.    Steel  construction. 

Moose  Jaw,  Sask. 

The  I'".  W.  Wof)lworth  Company  have 
let  the  contract  for  alterations  to  their 
store  to  ^Poole  &  Emery,  20  Russell 
Block.  Approximate  cosTTS  10.000.  Cana- 
dian Manager,  R.  Connable,  Queen  and 
Yonge  Streets,  Toronto. 

Ottawa.  Ont. 

The  contract  ff)r  the  erection  of  a  gar- 
age on  Frank  -Street  for  J.  B.  and  W.  H. 
Eraser,  50  Robert  Street,  has  been  let 
to  S.  F.  Smith.  448  McLepd  Street. 
Brick  construction,  stone  foundation, 
felt  and  gravel  roofing.  Estimated  cost, 
$5,000. 

St.  John,  N.B. 

In  cfinnection  with  the  stores  being 
built  for  .Scovil  Bros.,  Limited,  King 
Street,  the  contract  for  tile  work  has 
been  awarded  to  Nonneman  Tiling  Com- 
pany, 254  Union  Street. 

Work  has  been  commenced  on  re- 
modelling the  Bank  of  British  Nortli 
America  at  Union  and  Sydney  Streets 
by  Edward  Bates  &  Son,  73  Duke  Street. 
AppToximate  cost,  $9,000. 

In  connection  with  the  stores  to  1)e 
erected  at  55-57  King  Street  for  Scovil 
Bros.,  Limited,  the  contract  for  prisiu 
glass  has  been  let. to  Luxfer  Prism  Com- 
pany, Limited,  100  King  Street  W..  To- 
ronto, and  the  plastering  contract  to  the 
general  contractors,  B.  Mooney  &  .Sons, 
112  Queen  Street.  Contract  for  electri- 
cal work  and  fittings  not  let. 

Toronto,  Ont. 

Alterations  are  being  made  to  offices 
at  Yonge  and  Victoria  Streets  for  the 
Confederation  Life  Association.  Yonge 
and  Richmond  .Stretes.  The  contract 
for  masonry  has  been  let  to  Brown  & 
Love,  46  Price  Street.  Approximate 
cost,  $10,000. 

Windsor,  Ont. 

I  be  general  contract  for  alterations  to 
a  billiard  parlor  for  W.  McGregor  lias 
been  let  to  R.  Westcott,  55  Oak  Street. 
Approximate  cost,  $5,000.  .Architect,  J. 
C.  Pennington,  Labelle  Building. 


Residences 

Alderville,  Ont. 

Tenders  on  the  erection  of  a  teacher's 
residence  on  the  Indian  Reserve  will  be 
received  until  noon.  July  22nd.  by  Dun- 
can C.  Scott,  Department  of  Indian  Af- 
fairs. Ottawa.  Plans  and  specifications 
at  the  Post  Ofifices.  Cobourg  and  .\lder- 
\ille,  at  the  office  of  W.  R.  Coylc.  Indian 
.\genl.  Roseneath.  and  at  the  Depart- 
ment. 

Beamsville.  Ont. 

Robert  Culp  is  building  a  frame  and 
reinforced  concrete  residence.  Plstimat- 
ed  cost.  $3,500. 

Crowland  Township,  Ont. 

l'"red  Hoguc,  Myrtle  .\  venue,  Wel- 
land. is  considering  the  rebuilding  of  his 
residence. 

The  erection  of  a  residence  and  barn 


to  replace  those  destroyed  by  fire  is  t. 
ing  considered  by  Charles  E.  Fun 
R.  R.  No.  1,  Welland. 

Curt  Hill,  Sask. 

Tenders  on  the  erection  of  a  parson- 
age for  the  German  Lutheran  Congre- 
gation will  be  received  until  July  !)th. 
Plans  and  specifications  with  E.  J. 
Luedtke.  Willmar  Street.  Frame  con- 
struction. 

Forest,  Ont. 

A  residence  is  being  built  by  J.  Perre, 
Ann  Street,  at  an  estimated  cost  of  $3,- 
200.  Frame  and  white  brick  construc- 
tion. 

Grimsby  Twonship,  Ont. 

A  residence  is  being  built  at  Grimsby 
and  Queenston  Roads  for  John  Rudolph, 
Grimsby  Beach.  Pressed  brick  construc- 
tion, concrete  foundation,  shingle  roof- 
ing.   Estimated  cost,  $4,000. 

R.  C.  Van  Dyke  is  erecting  a  resi- 
dence, estimated  to  cost  $3,500. 

Hull,  Que. 

A  permit  for  the  erection  of  a  resi- 
dence has  been  issued  to  Edward  Pelle- 
tier,  Montcalm  Street.  Brick  construc- 
tion, stone  foundation.  Approximate 
cost,  $6,000. 

Lac  Aux  Saumons,  Que. 

Plans  of  a  residence  to  be  erected  for 
the  parish  have  been  prepared  by  Ouel- 
let  &  Levesque,  115  St.  John  Street, 
Quebec.  Frame  and  brick  construction, 
concrete  foundation,  metal  roofing.  Ap- 
proximate cost,  $4,000. 

Lakeside,  Que. 

.\  contract  is  open  for  the-  removal  of 
a  house  belonging  to  the  Marcil  Trust 
Company,  180  St.  James  Street.  Mon- 
treal. Particulars  from  J.  O.  Harris. 
.Architect.  180  St.  James  Street.  Mon- 
treal. 

Ottawa.  Ont. 

Tile  erection  of  a  residence  on  Bell- 
wood  Street  is  being  considered  by  the 
Oakland  Land  Company,  c/o  C.  C.  Ray, 
58  Sparks  Street.  Brick  veneer  con- 
struction, stone  foundation,  shingle  roof- 
ing.   Estimated  cost.  $4,500. 

B.  A.  Grison,  89  Fentiman  .\venur.  is 
receiving  prices  on  plastering,  painting, 
heating,  plumbing,  and  electrical  work 
required  in  the  erection  of  two  resi- 
dences. 

C.  Goannis.  359  Le  Breton  Street,  is 
considering  the  erection  of  a  residenct- 
at  an  estimated  cost  of  $4,000.  Brick 
veneer  construction,  stone  foundation, 
shingle  roofing.  .Approximate  cost,  $4,- 
000. 

Poplar  Point,  Man. 

Tenders  on  the  erection  of  a  parsonage 
will  be  received  at  St.  .Anne's  Parson- 
age until  July  10th.  Plans  and  specifi- 
cations with  the  Pastor.  Rev.  J.  H.  Hill. 

Quebec,  Que. 

The  masonry  and  carpentry  wnrk  ui 
ctmnection  with  the  residence  being  l)uilt 
on  .Aberdeen  Street  by  E.  C.  Brochu. 
147  St.  Cyrille  Street,  will  be  df)ne  l)y 
day  labor. 

Rauol  Gosselin.  171  First  Street,  is 
erecting  a  residence,  estimated  to  cost 
$6,000.  Brick  and  frame  construction, 
concrete  foundation,  metal  and  asiiestos 
roofing.  ■ 

.\lphonse  Plante,  15  Kirouac  Street, 
has  commenced  the  erection  of  a  resi- 
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(Icnce  oil  Victoria  Street,  estimated  to 
cost,  $;),()()0.  Frame  and  brick  construc- 
tion, concrete  foundation,  metal  and  as- 
bestos rdolniL;-. 

Toronto,  Ont. 

K.  C.  V'auyiian,  23  Sunimerbill  Gar- 
dens, is  erecting  a  residence,  estimated 
to  cost  $4,500.     Brick  construction. 

Tenders  on  the  purchase  and  removal 
of  three  residences  are  being  received 
by  W.  II.  Hinton,  1  liarshaw  Avenue, 
Secretary  to  School  Section  No.  ;i3, 
York. 

Verdun,  Que. 

WUrk  nil  the  erection  of  a  residence 
has  been  started  by  E.  Lamarre,  56  Ger- 
trude Street.  Brick  construction.  Ap- 
proximate cost,  .f.i.o'oo. 

Westmount,  Que. 

Work  has  been  commenced  on  the 
erection  of  an  addition  to  the  residence 
of  F.  C.  W'ilson,  40  Belvedere  Street,  bj- 
day  labor.    Estimated  cost,  $12,000. 

Windsor,  Ont. 

J.  C.  I'eiininLiton,  -\rchitect,  Laljclle 
Building,  is  preparing  plans  for  a  fiat  to 
be  erected  at  Pine  and  Pelissier  Streets. 
Estimated  cost,  $6,500.  Owner's  name 
uithiield. 

Wolfville,  N.S. 

1'".  W.  W  otidworth  is  about  to  start 
work  on  the  erection  of  a  frame  resi- 
dence, estimated  to  cost  $:!.0OO. 

CONTRACTS  AWARDED 

Beauport,  Que. 

WOrk  lias  been  commenced  on  the 
erection  of  a  residence  for  Alfred  Mar- 
cil.  The  general,  masonry,  and  carpen- 
try contracts  have  been  let  to  V.  Talbot, 
92    Morin    Street,    Quebec.  Estimated 

cost,  $5,11(10. 

Bridgeburg,  Ont. 

1j.  J.  McCormick  has  let  the  general 
contract  for  the  erection  of  a  residence 
to  Charles  Davis.  General  contractor 
will  also  do  rooting  and  carpentry.  Ap- 
pro.ximate  cost,  $;i,800. 

The  contract  for  the  erection  of  a  re- 
sidence for  C.  E.  Hansel,  204  Ontariij 
Street,  St.  Catharines,  has  been  let  to  A. 
Teal.  Bridgei)urg.  Brick  veneer  con- 
struction.   .\i)pro.\imate  cost,  $li,000. 

Charlottetown,  P.E.I. 

The  heating  contract  in  connection 
with  alterations  to  the  Manse  of  St. 
James'  Church  has  been  awarded  to 
James  McEachcrn,  34  Upper  Queen 
Street,  and  the  plumbing  contract  to 
Bruce  Stewart  &  Company,  18-20  Queen 
Street. 

Grimsby  Township,  Ont. 

Tile  plastering  contract  in  connection 
with  the  residence  being  erected  for  T. 
B.  Jarvis  has  been  let  t(j  Read  &  P)rider, 
Beamsville. 

Hamilton,  Ont. 

.Mrs.  E.  l-"oster.  li'.il  i)uii(lurn  Street, 
has  let  the  following  contracts  for  the 
erection  of  a  residence  at  'MiH  Dundurn 
Street: — masonry,  G.  E.  Gaylard,  54  La- 
morieu.v  Street;  carpentry  and  rool'ing,  J. 
T.  Tullock.  24  .Sunset  .\venue;  plaster- 
iiiK,  C.  J.  Hartnup,  6!)  .•\ikman  ,\venuc: 
heating  and  plumbing,  Goodram  Bros., 
248  King  Street  W.  Painting  and  elec- 
'rical  work  not  let. 

J  H.  Somervillc,  28  Prospect  Street,  is 


about  to  build  a  residence  on  Leurster 
Avenue  and  has  let  the  masonry  to  R.  E. 
Jones,  Maple  Avenue,  the  plastering  con- 
tract to  F.  Mountain,  2  Kenilworth  Ave- 
nue, the  contract  for  heating  and  plumb- 
ing to  B.  Barnes,  and  for  electrical  wor]< 
to  F.  Thornton,  174  Balmoral  Avenue. 
Painting  not  let.    Estimated  cost,  $:J,500. 

Hensall,  Ont. 

The  general  contract  for  alterations  to 
the  residence  of  Dr.  Bean  has  been  let  to 
Thomas  Walsh,  and  the  carpentry  con- 
tract to  Roland  Cudmore. 

Hull.  Que. 

The  general  contract  for  the  construc- 
tion of  a  brick  and  stone  residence  for 
C.  Lebrun,  Cloutier  Hotel,  Albert  Street, 
has. been  awarded  to  Frank  Albert,  Chel- 
sea Road,  Wrightville.  Estimated  cost, 
$3,000. 

Kentville,  N.S. 

Tile  contract  for  the  construction  of  a 
frame  residence  for  John  Cross  has  been 
let  to  C.  Wright,  Wolfville.  Estimated 
cost,  $3,500. 

London,  Ont. 

Work  has  been  started  on  tlie  erection 
of  a  residence  for  Mrs.  T.  Dennis,  577 
I'rincess  Avenue,  by  Hyatt  Bros.,  288 
Egerton  Street.  Brick  construction, 
concrete  foundation,  shingle  rooting. 
Approximate  cost,  $4,000. 

F.  Corby,  44  Jacqueline  Street,  is  about 
to  erect  a  residence  for  T.  Brazier,  358 
South  Street,  at  an  estimated  cost  of 
$3,000.  Frame  and  white  brick  construc- 
tion. 

Work  has  been  started  on  the  erection 
of  a  residence  for  A.  J.  Haines,  West 
Avenue,  by  James  Chivas,  80  Tecumseh 
Avenue.  White  brick  veneer  construc- 
tion.   Approximate  cost,  $3,000. 

Montreal,  Que. 

The  general  contract  for  the  erection 
of  a  residence  for  Mrs.  J.  McCormick, 
665  LaSalle  Road,  Verdun  Ward,  has 
been  awarded  to  J.  Flynn,  473  St.  Ur- 
bain  Street.  Brick  construction,  con- 
crete foundation,  felt  and  gravel  roofing. 
Estimated  cost,  $4,000. 

Ottawa,  Ont. 

The  heating  contact  in  connection 
with  the  residenre  being  erected  on  Spa- 
dina- Avenue  by  J.  Villeneuve,  164  Bays- 
water  Avenue,  has  been  let  to  J.  H. 
Cameron,  2488  Lewis  Street,  the  plumb- 
ing contract  to  F.  Tapp,  36  Armstrong 
Street,  and  the  electrical  work  to  C.  C. 
Gould,  219  Florence  Street. 

Peterborough,  Ont. 

The  contract  for  tiie  erection  of  four 
residences  for  Joseph  Gray,  500  Gilchrist 
Street,  has  been  let  to  Olive  &  Lane. 
Brick  construction.  I'"stinialed  cost,  $1,- 
800  each. 

Quebec,  Que. 

W  ork  lias  been  started  on  the  erection 
of  a  residence  for  J.  Levy,  120  J^t.  Louis 
Road,  by  L.  H.  Peters,  Limited,  10  St. 
Angele  Street.   Approximate  cost,  $4,000. 

The  contract  for  masonry  and  plaster- 
ing for  the  residence  being  erected  on 
.■\berdeen  Street  for  J.  E.  Roillard,  38  St. 
Marie  Street,  has  been  let  to  P.  R.  Tar- 
dif.  260  .\'a|)oleon  .Street.  Owner  will  do 
roofing,  heating,  plumbing,  and  electri- 
cal work. 

In  connection  with  the  erection  of  a 
residence  at  D'Artigny  &  Ste.  Julie 
Streets  for  \.  Moisan,  23  D'.Artigny 
Street,  the  masonry  and  plastering  con- 


tract has  been  let  to  P.  Tardif,  260  Na- 
poleon Street.  Roofing  contract  not  yet 
awarded. 

The  carpentry  contract  in  connection 
with  the  residence  being  built  for  P. 
Paradis,  236  D'Aguilon  Street,  has 
Ijeen  let  to  C.  Jobin,  168  Latour- 
nelle  Street,  and  the  roofing,  heat- 
ing, plumbing,  plastering,  and  wir- 
ing contracts  to  the  general  contrac- 
tor, E.  Cote,  358-360  Richelieu  Street. 
Painting  will  l^e  let  by  the  carpentry  con- 
tractor. 

Leon  Nadeau,  105  Franklin  Street,  has 
let  the  contract  for  masonry  in  connec- 
tion with  the  residence  being  hu\\t  on 
Aberdeen  Street  to  J.  B.  Verrett  &  Fils, 
190  Third  Avenue,  Limoilou.  Roofing 
not  let. 

P.  Paradis,  236  D'Aguillon  Street,  has 
been  awarded  the  roofing  contract  in 
connection  with  the  residence  being 
erected  on  Cartier  Avenue  by  N.  Cau- 
chon,  59  Dorchester  Street,  and  the  plas- 
tering contract  has  been  let  to  H.  Mar- 
coux,  29  Colbert  Street. 

A  residence  is  being  built  for  Louis 
Frenette,  78  Cremazie  Street,  by  Fren- 
ette  &  Ratte,  c/o  gwner.  Bnck  con- 
struction, concrete  foundation,  metal 
roofing.     Approximate  cost,  $4,000. 

In  connection  with  the  residence  be- 
ing erected  on  Maisonneuve  Avenue  by 
E.  Careau,  the  contract  for  masonry  and 
plastering  has  been  let  to  J.  B.  Verret 
&  Fils,  190  Third  Avenue,  Limoilou. 
Carpentry  will  be  done  by  owner.  Roof- 
ing not  let. 

Toronto,  Ont. 

The  general  contract  for  the  erection 
of  a  pair  of  residences  for  Mrs.  C.  R. 
Taylor  has  been  awarded  to  William 
Taylor,  77  Fuller  Street.  Brick  con- 
struction, shingle  roofing.  Approximate 
cost,  $3,500. 

E.  Churchill,  3  Orchard  Park  Boule- 
vard, is  building  a  residence  for  N.  E. 
Shier,  900  Queen  Street  E.,  estimated  to 
cost  $3,500.  Brick  construction,  shingle, 
felt  and  gravel  roofing. 

F.  J.  Rowlin,  c/o  Office  Specialty  Com- 
pany, 97  Wellington  Street  W.,  has  com- 
])leted  the  foundations  for  a  pair  of  resi- 
dences on  Keewatin  Avenue,  and  has  let 
the  masonry  contract  to  Ellis  &  Son,  320 
Mount  Pleasant  Road.  Brick  construc- 
tion, shingle,  felt  and  gravel  roofing. 
Approximate  cost,  $3,000. 

The  masonry  contract  for  additions  to 
the  residence  of  C.  W.  Beatty,  121  St. 
George  Street,  has  been  let  to  \V. 
Hughes,  216  Simcoe  Street.  Steel  and 
lirick  construction.  Approximate  cost. 
$7,000. 

Westboro,  Ont. 

J.  Stitton,  b'airview  .\venue,  is  erect- 
ing a  residence  estimated  to  cost  $3,000, 
and  has  let  the  contract  for  electrical 
work  to  S.  Lewis. 

Westmount,  Que. 

Work  lias  been  started  on  the  erection 
jii  flats  on  I'ruce  -•\venue  for  J.  .A.  Bes- 
ner,  238  Elm  .\venue.  by  S.  Berlind,  462 
Elm  .Avenue.  Brick  construction,  con- 
crete foundation,  felt  and  gravel  roof- 
ing.   Estimated  cost,  $20,000. 

The  stone  and  brick  work  in  connec- 
tion with  the  residence  being  built  on 
Western  .Avenue  for  .\nselme  Letang, 
4289  Western  -Avenue,  will  be  done  by 
the  general  contractor.  J.  Quinlan,  4412 
St.    Catherine    Street.     The  carpentry 
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contract  has  been  let  to  J.  Binctte,  Z59 
Wolfe  Street,  Montreal,  and  the  roofing, 
heatin^if,  and  plumbing  contract  to  E. 
Robert,  93  Vitre  Street  W.,  Montreal. 

Windsor,  Ont. 

I  Mans  of  a  double  residence  have  been 
drawn  for  L.  C.  Urooks,  214  Goyeau 
Street,  and  the  general  contract  let  to 
W.  M.  Creber,  Erie  and  Lillian  Streets. 
Erame  construction,  concrete  foundation, 
shingle  roofing.  Approximate  cost,  $4,- 
000. 

Woodroffe,  Ont. 

!,.  Ikndersoti.  F'Joxborough  Avenue,  is 
building  a  residence,  estimated  to  cost 
$:i,.')00.  The  contract  for  electrical  work 
has  been  let  to  T.  E.  ilopson,  'l\7  Slater 
Street,  Ottawa. 

Power  Plants,  Electricity  and 
Telephones 

Elizabethtown  Township,  Ont. 

.■\  by-law  has  been  passed  by  the  City 
Council  of  Brockville,  providing  for  the 
construction  of  a  power  line  into  tiie 
Townshii).  Clerk,  G.  K.  Dewey,  Brock- 
ville. 

Heward,  Sask. 

Tenders  will  be  received  until  July 
Ifith  by  J.  E.  Johnson,  Secretary  to  the 
Heward  Rural  Telephone  Company,  for 
labor  only  required  in  tiie  construction 
of  the  Company's  system.  I'lans  and 
specifications  according  to  Governiiieiil 
standard. 

Howard  Township,.  Ont. 

Flans  for  the  installation  of  a  hydro- 
electric system  have  been  submitted  to 
the  Township  Council  by  W.  W.  Pope, 
c/o  Hydro-Electric  Commission,  Con- 
tinental Life  Building,  Toronto.  Town- 
ship Clerk,  G.  McDonald,  i'Jidgetown. 

Niagara  Falls,  Ont. 

The  City  ('(juncil  are  having  plans  pre- 
pared for  lighting  l-'alls  View.  Clerk, 
W.  J.  Seymour. 

Ottawa,  Ont. 

Tenders  will  I)e  received  until  4  p.m., 
July  13th,  by  R.  C.  Desrochers,  Depart- 
ment of  Public  Works,  Ottawa,  for  the 
supply  of  the  following  tungsten 
lamps:— 18,000-40  watt;  1,000-00  watt; 
1,000-100  watt;  1,000-150  watt;  12-250 
watt;  12-500  watt;  8-750  watt.  Specifica- 
tions with  T.  A.  Hastings,  Postal  Station 
F.,  Toronto,  R.  L.  Deschamps,  Overseer, 
Dominion  Buildings,  Montreal,  and  the 
Chief  Architect,  Ottawa. 

Tenders  on  the  supply  of  tr.insformers, 
switches,  aiid  equipment  will  Ijc  received 
until  August  3rd  by  the  Chairman  of  the 
Waterworks  Commission.  Plans  and 
specifications  with  the  Engineer,  R.  L. 
Haycock,  and  with  the  Consulting  En- 
gineer. S.  B,  MacRae,  Sparks  Street. 

Rama  Township,  Ont. 

Plans  for  the  installation  of  an  electric 
power  system  are  being  prepared  for  the 
Orillia  Water,  Power  &  Light  Commis- 
sion, Orillia. 

Smithville,  Ont. 

The  'I'ownship  Council  of  Scnith 
Grimsby  have  had  plans  drawn  for  an 
electric  lighting  system.  Clerk,  E.  W. 
Roberts. 

Winnipeg,.  Ont. 

The  Board  of  Control  will  receive  ten- 
ders on  the  supijly  of  electrodes,  glass- 


ware, etc.,  until  10  a.m.,  July  10th.  Spe- 
cifications with  the  Ftngineer,  J,  J.  (Jlass- 

co.  King  and  James  Streets. 

CONTRACTS  AWARDED 

La  Bale  St.  Paul,  Que. 

'I'lie  contract  for  a  penstock  for  L'Ho.s- 
pice  de  la  Baie  St.  Paul  has  been  let  to 
Sherbrooke  Iron  Works,  at  $5,000. 

Montreal.  Que. 

A  contract  for  the  supply  of  cable, 
alarm  boxes,  etc.,  has  been  let  by  the 
City  Council  to  Northern  Electric  Com- 
pany, Limited,  814  Notre  Dame  Street 
W.,  at  $47,955. 


Fires 

Chicoutimi,  Que.  ' 

hire  has  destroyed  a  store  and  resi- 
dence belonging  to  Gaudreau  &  Gagnou. 
Lfiss,  $30,000,  i^artially  covered  by,  insur- 
ance.   Owners  will  rebuild. 

Hamilton,  Ont. 

I'irt-  has  destroyed  the  planing  mill  of 
Thomas  Roussel  &  Son,  Nightingale 
Street.  Loss,  $9,000,  principally  on  ma- 
chinery. 

Martintown,  Ont. 

A.  E.  Clingen's  sawmill  has  been  des- 
troyed by  tire.  Loss,  $7,000,  partially 
covered  by  insurance. 

Richard's,  N.B. 

A  sawmill  lielonging  to  IL  Boulay, 
M.P.  for  Rimouski,  has  been  destroyed 
by  fire. 

Ridgetown,  Ont. 

Tiie  farm  buildings  nf  J.  J.  Gosnell, 
have  been  destroyed  by  fire.  Loss,  $3,- 
500,  partially  insured. 

Stevensville,  Ont. 

A  barn  belonging  to  Jacob  Snider  has 
been  destroyed  by  fire.    Loss,  $4,000. 


Miscellaneous 

Corbyville,  Ont. 

The  H.  Corby  Distillery  Company, 
Limited,  are  in  the  market  for  one  air 
compressor,  either  belt  or  motor  driven, 
capacity  from  100  to  200  cubic  feet  of 
air  per  minute,  one  brass  lined  or  brass 
end  motor-driven  pump,  capacitj'  from  40 
to  125  gallons  per  minute. 

Hickson,  Ont. 

The  Township  Council  of  East  Zorra 
contemplate  the  purchase  of  a  quantity 
of  road  oil.  Clerk,  James  Anderson, 
Woodstock. 

Kingston,  Ont. 

A  by-law  has  been  passed  providing 
for  the  construction  of  an  incinerator,  at 
an  estimated  cost  of  $7,000.  Engineer,  R. 
J.  McClelland. 

Levis,  Que. 

The  Municipal  Engineer,  Camille  Lcs- 
sard,  has  reported  that  immediate  repairs 
are  necessary  to  the  retaining  wall  at  Da- 
vidson Hill.  Specifications  will  be  pre- 
pared.   Estimated  cost,  $4,000. 

The  Municipal  Council  have  decided  to 
purchase  1,000  feet  of  fire  hose.  Clerk. 
Lionel  Lemieux. 

London,  Ont. 

The  purchase  of  a  motor  street  clean- 
er is  being  considered  by  the  Board  of 
Control.    Clerk,  Samuel  Baker. 

Montreal,  Que. 

Tenders  on  the  supply  of  5.000  tons  of 


asphalt  will  be  received  until  July  I3th 
by  the  City  Council.  Secretary,  L.  X. 
Senecal. 

Pembroke,  Ont. 

1  he  Town  Council  are  considering  the 
purchase  of  a  combination  hose  wagon 
and  chemical  engine.  Clerk,  A.  J.  For- 
tier. 

Peterborough,  Ont. 

Fire  has  destr(jyed  the  brick  plant  ol 
Curtis  Bros.,  Smith  Street.  Machinery  is 
almost  totally  destroyed. 

Stellarton,  N.S. 

McNeil  Bros.,  New  Glasgow,  are  in 
the  market  for  machinery  for  the  manu- 
facture of  shells.  Estimated  expendi- 
ture, $75,000. 

St.  Tite.,  Que. 

The  purchase  of  fire  apparatus  is  being 
considered  by  the  Municipality.  Mayor, 
J.  S.  Decarufel.  Estimated  expenditure, 
$3,000. 

Toronto,  Ont. 

Tile  Board  of  Control  will  receive  ten- 
ders until  July  0th  for  the  supply  of  one 
air  compressor  and  motor  for  the  Dan- 
forth  Avenue  car  barns.  Plans  at  office 
of  the  Works  Department,  City  Hall. 

Wingham,  Ont. 

.'X.  McDougall.  Turnberry  Township. 
Wingham  P.  (J.,  is  in  the  market  for 
supplies  required  in  the  erection  of  a 
number  (jf  cement  and  steel  silos. 

CONTRACTS  AWARDED 
Quebec,  Que. 

The  general  contract  for  grading  the 
site  of  the  battlefield  on  the  Plains  of 
Abraham  has  been  let  by  tlie  National 
Battlefields  Commission  to  A.  Ott  & 
Company.  Oil  New  Birks  Building,  Mon- 
treal. 

Winnipeg,  Man. 

The  Board  of  Control  have  awarded 
the  contract  for  the  supply  of  a  steam 
boiler  to  Babcock  &  \\'ilcox.  College 
Street,  St.  Henry,  Montreal,  at  $2,500. 


The  Ottawa  water-supply  project  is 
going  to  be  undertaken.  The  Board  of 
Water  Commissioners  have  decided  to 
call  immediately  for  tenders  for  the  con- 
struction, to  cost  not  more  than  $475,000. 
The  plan  proposes  to  use  water  from  the 
Ottawa  River  unfiltered  and  to  build  a 
pumping  station,  with  two  units,  at  Le- 
mieux Island.  The  water  will  be  carried 
across  the  river  to  the  city  in  a  pipe  line 
either  on  a  bridge  on  in  conduit.  J.  B. 
McRae,  one  of  the  formulaters  of  the 
plan,  has  been  retained  by  the  city  to  su- 
pervise the  design  and  construction. 


Meetings  of  engineers  are  to  be  held  m 
San  Francisco  from  Tuesday,  September 
14,  to  Saturday,  September  25.  The 
Road  Congress,  under  the  joint  auspices 
of  the  American  Highways  Association 
and  the  American  Road  Builders'  Asso- 
ciation, is  to  continue  from  Tuesday. 
-September  14,  to  Friday,  September  17. 
inclusive.  On  September  10  and  17  are 
to  be  held  conventions  of  the  four  na- 
tional societies  of  Civil,  Mechanical.  Min- 
ing and  Electrical  Engineers,  each  so- 
ciety meeting  separately.  Saturday  and 
Sunday,  September  18  and  19,  are  to  be 
devoted  to  excursions  to  points  of  engi- 
neering interest  in  San  F'rancisco  and 
vicinity.  The  following  week,  from  Sep- 
tember 20  to  25,  is  given  up  to  the  Inter- 
national Engineering  Congress. 
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Late  News  Items 

Ailsa  Craig,  Ont. 

A  by-law  has  been  carried  providing 
for  the  installation  of  a  hydro-electric 
system.    Town  Clerk,  J.  S.  Smith. 

Calgary,  Aha. 

The  City  Council  have  had  plans  pre- 
pared for  two  comfort  stations,  estimated 
to  cost  $14,000.     Engineer,  G.  W.  Craig. 

Dufferin  County,  Ont. 

Tenders  on  the  construction  of  five 
concrete  bridges  will  be  received  until 
1  p.m.,  July  9th,  by  Wheelock  &  Christie, 
Engineers,  Orangeville.  Plans  and  speci- 
fications witli  the  Engineers. 

Elmwood,  Man. 

The  following  contracts  have  been  let 
for  the  erection  of  a  picture  theatre  on 
Kelvin  Street  for  M.  Gonsalves,  160  Eu- 
gene Street,  Norwood: — masonry.  Wood- 
all  &  New,  54  Mc.Adam  .Avenue;  car- 
pentry, Pattie  &  Cosham,  489  Victor 
.Street;  plastering.  Cooper  &  Sons,  care 
of  Roberts  &  Frith,  Engineers,  Canada 
Building,  Winnipeg;  heating  and  plumb- 
ing, Jonees  &  Creighton,  Harbison  Ave.; 
electrical  work,  Schumacher  Grey  Com- 
pany, :i86  Donald  Street;  sheet  metal 
work.  Elm  Sheet  Metal  \\'orks,  20  Levis 
Street. 

Exeter,  Ont. 

The  Town  Council  will  shortly  sub- 
mit a  by-law  providing  for  the  installa- 
tion of  a  hydro-electric  system,  estimated 
to  cost  $20,000,    Acting  Clerk,  J.  Senior. 

Hagersville,  Ont. 

Tenders  on  the  construction  of  con- 
crete sidewalks  will  be  received  until 
July  12th  by  the  Village  Clerk,  J.  T. 
Park.  Plans  and  specifications  with  F. 
E.  Shildrick,  Chairman  of  the  Board  of 
Works,  and  at  office  of  the'  Clerk. 

Hastings  County,  Ont. 

The  County  Council  have  recommend- 
ed the  construction  of  a  number  of 
bridges.  Clerk,  .A.  M.  Chapman,  Belle- 
ville. 

Montreal,  Que. 

Tenders' on  undercround  cables  at  the 
Flitration  Plant  will  bo  received  until 
noon,  July  2()tli,  by  the  Board  of  Com- 
missioners. Plans  and  specifications  at 
office  of  the  Chief  Engineer,  City  Hall. 

Natiaimo,  B.  C. 

E.  J.  lireseman  is  receiving  tenders  on 
plastering,  plumbing,  wiring,  hot  water 
heating,  painting  and  decorating,  marble 
and  tile  work,  roofing  and  metal  work, 
fire  escapes,  electric  fixtures,  stage  equip- 
1  mcnt,  opera  chairs,  mission  tile,  art  and 
plate  glass,  and  mirrors,  for  a  theatre 
to  be  erected  on  I'.astion  .Street. 

Port  Albcrni,  B.C. 

The  Presbyterian  Church  has  been 
completely  destroyed  by  fire.  Loss, 
$6,000.    Pastor,  Rev.  Thomas  Oswald. 

St.  Vincent  Township,  Ont. 

Tenders  for  concrete  al)Utments  for  a 
bridge  on  the  I'.ighth  Concession  will  be 
received  until  July  loih  by  hinies  A. 
I.einon,  Mcafonl. 

Toronto,  Ont. 

R.  M.  Mishaw,  care  of  E.  W.  Mishaw, 
269  College  Street,  has  commenced  the 
'  erection  of  a  pair  of  residences  at  .52-54 
Manor  Road,  estimated  to  cost  $7,000. 

Work  has  been  started  on  the  erection 


of  two  residences  at  165-167  Glendennan 
Avenue,  by  T.  W.  Robinson,  11  Evelyn 
Crescent.  Brick  construction,  shingle, 
felt  and  gravel  roofing.  Approximate 
cost,  $5,000. 

Vancouver,  B.  C. 

G.  B.  Barker,  835  Tenth  Avenue,  has 
started  work  on  repairs  to  a  warehouse 
at  1150  Hamilton  Street  for  J.  W.  Perci- 
val,  Canada  Life  Building.  Approxi- 
mate cost,  $22,000. 


Local  assessments  for  mosquito  ex- 
termination in  portions  of  New  York 
City  are  authorized  hy  an  act  of  the 
.\'ew  York  legislature  which  is  to  take 
efTect  immediately.  The  act,  which  is  an 
amendment  to  the  city  charter,  as  as  fol- 
lows : — 

The  cost  and  expense  of  the  construc- 
tion of  drains  upon  or  of  other  im- 
provements to  low  or  wet  lands  in  the 
boroughs  of  Brooklyn  and  Queens,  for 
the  elimination  of  moscjuitoes,  by  the 
board  of  health,  shall  be  borne  by  the 
property  benefited  within  an  area  of 
benefit  to  be  fi.xed  by  the  board  of  as- 
sessors, or  such  portion  of  the  amount 
of  such  cost  and  expense  as  the  board 
of  health  may  determine  and  certify  to 
the  board  of  assessors.  Assessments 
therefor  shall  be  made  by  such  board  of 
assessors  as  provided  in  chapter  seven- 
teen of  this  act. 


The  flow  of  the  Colorado  River  is  suf- 
ficient to  irrigate  the  entire  Colorado  del- 
ta, according  to  a  report  made  by  C.  R. 
Rockwood,  Chief  Engineer  of  the  Im- 
perial Irrigation  District.  Twenty-three 
years  ago,  in  1893,  Mr.  Rockwood  stated 
that  the  Colorado  River  furnished  suffi- 
cient water  to  irrigate  every  acre  on  its 
lower  drainage  basin  to  which  water 
could  be  applied.  Data  now  available 
permit  a  much  more  comprehensive  and 
complete  report.  Mr.  Rockwood  finds 
that  the  area  which  may  be  irrigated  with 
the  flow  of  the  Colorado  River  at  mini- 
mum stage  varies  from  4,672,000  acres  in 
June  to  829,000  acres  in  September.  Be- 
low The  Needles,  Mr.  Rockwood  esti- 
mates that  1,700,000  acres  may  eventually 
require  water.  Lpng  before  this  entire 
amount  is  brought  under  cultivation, 
however,  it  will  be  feasible  to  provide 
storage  reservoirs  on  the  upper  tribu- 
taries of  the  Colorado  for  the  impound- 
ing of  flood  waters;  and  with  this  done, 
the  river  can  furnish  an  absolutely  safe 
supply  for  the  months  of  July,  August, 
September,  and  October,  which  are  the 
only  months  in  which  the  normal  flow 
of  the  river  might  be  inadequate.  His 
final  conclusions  are  that  the  river  with- 
out storage  can  irrigate  1,200,000  acres, 
and  with  2,000.000  acre-ft.  of  stored 
water  every  available  acre  below  the 
Grand  Canon,  including  all  lands  in  Mex- 
ico, could  be  irrigated.  Even  without 
storage  and  this  entire  area  under  irri- 
gation, the  worst  that  could  happen  in  a 
year  would  be  the  loss  of  one  or  two 
cuttings  in  alfalfa  on  a  part  of  llu-  land. 
—  Engineering  News. 


It  is  an  old  and  doubtful  saying  that 
"lightning  never  strikes  twice  in  the 
same  place."  When  it  docs  strike,  how- 
ever, it  causes  destruction  and  death. 
During  the  month  of  Ai)ril,  throughout 
central  and  eastern  Ontario  and  western 
Quebec,  no  fewer  than  01  buildings  were 
destroyed  or  damaged  by  lightning.  It 
is  doubtful  if  any  of  these  buildings 
were  protected  by  lightning  rods. 


Isolated  and  exposed  as  they  are  to 
the  danger  of  lightning,  it  seems  remark- 
able that  so  few  farm  buildings  are 
equipped  with  this  cheap  and  efficient 
jjrotection. 

Lightning  rods  have  proven  their  effi- 
ciency. Many  buildings  owe  their  pro- 
tection entirely  to  the  fact  that  they 
were  rodded,  and  losses  on  these  build- 
ings have  been  reduced  to  a  minimum. 
According  to  W.  H.  Day,  Professor  of 
Physics,  of  Ontario  Agricultural  Col- 
lege, "out  of  every  thousand  dollars' 
worth  of  damage  done  to  unrodded 
buildings,  by  lightning,  nine  hundred 
and  ninety-nine  dollars'  worth  would  be 
saved  if  those  buildings  were  properly 
rodded."  This  opinion  is  based  on  data 
compiled  from  investigation  and  reports 
covering  ten  years  and  including  a  record 
of  599  buildings  that  were  struck  by 
lightning.  Of  these  317  were  burned, 
or  53.6  per  cent.  Of  the  599  buildings 
only  18  were  rodded,  and  of  these  three 
were  burned,  or  16.6  per  cent.,  as  against 
53.6. 

When  it  is  understood  that  the  losses 
to  the  insurance  companies  in  Canada, 
by  lightning,  approximate  a  halfmillion 
dollars  annually,  and  that  this  represents 
probably  less  than  half  of  the  total  loss, 
the  necessity  of  more  adequate  protec- 
tion to  farm  buildings  is  apparent. 

Some  records  of  lightning  rod  effi- 
ciency follow:  In  Ontario  for  1912,  94i/' 
per  cent.;  for  1913,  92  per  cent.;  in 
Iowa,  for  eight  years,  1905-1912,  98.7  per 
cent.;  in  Michigan,  inspected  rods  show- 
ed an  efficiecy  of  99.9  per  cent,  fof  four 
years,  1909-1913,  inclusive.  These  figures 
are  worthy  of  the  careful  consideration 
of  the  residents  of  the  rural  districts  of 
Canada. 

Further  information  on  the  subject  of 
lightning  rods  and  their  efficiency  may 
be  obtained  in  Bulletin  220  of  the  On- 
tario Department  of  Agriculture,  sup- 
plied free  to  those  interested. 


Coal  gas  residuals  form  the  bases  of 
many  industries.  Owing  to  the  great 
development  of  by-product  coke  ovens 
and  gas  plants  in  Germany  and  the  ap- 
plication of  modern  chemistry  to  the 
utilization  of  their  by-products,  these  in- 
dustries have  largely  been  controlled  by 
that  country.  In  the  readjustment  of  in- 
dustrial and  trade  conditions  after  the 
war,  it  is  desirable  that  as  many  of  these 
industries  as  possible  be  established  in 
Canada  and  in  other  parts  of  the  British 
Empire. 

There  are  two  large  by-product  coke 
ovens  in  Canada  which  produce  67  per 
cent,  of  our  coke  output.  These  plants 
are  situated  at  Sault  Ste.  Marie,  Ont., 
and  at  Sydney,  N.  S.  Since  the  out- 
break of  war,  the  latter  plant  has  been 
installing  a  benzol  recovery  plant,  but, 
in  Western  Canada,  there  are  numerous 
beehive  coke  ovens  which  do  not  save 
any  by-products  whatsoever.  Again, 
while  large  quantities  of  tar  are  recover- 
ed from  local  gas  plants,  no  industries 
have  been  established  for  the  refining, 
separation  and  use  of  the  products  ob- 
tainable from  it. 

Not  only  is  the  saving  of  the  by-pro- 
ducts from  the  coking  or  carbonization 
of  coal  a  measure  of  conservation,  but 
the  sale  of  these  residuals  is  the  means 
of  reducing  the  cost  of  production  in  a 
degree  corresponding  to  the  efficiency 
of  the  recovery  methods  adopted  and 
the  market  value  of  the  products. 


Tenders  and  For  Sale  Department 


Sealed  tenders,  addressed  to  tlie  undersigned, 
and  endorsed  "Tender  for  Incandescent  [,amps, 
Pulilic  Huildings,  Ottawa,  Ont.,  will  be  received 
at  this  office  until  4  p.m.,  on  Tuesday.  July  13, 
1915,  for  the  work  mentioned. 

Tenders  will  not  be  considered  unless  made 
upon  forms  supplied  by  Department  and  in  ac- 
cordance with   conditions  contained  therein. 

Specifications  to  be  seen  on  application  to  Mr. 
Thos.  A.  Hastings,  Clerk  of  Works,  Postal  Sta- 
tion "F,"  Toronto,  to  Mr.  R.  L.  Deschamps, 
Overseer,  Dom.  Bldgs.,  Montreal,  and  to  the 
Chief  Architect,  DepartmeiU  of  ruhlir  Works, 
Ottawa. 

Each  tender  must  be  arromiianied  liy  an  ac- 
cepted cheque  on  a  chartend  Ijank.  i)ayable  to 
the  order  of  tlie  ilonouralde  tlie  .Minister  of  Pub- 
lic Works,  ec|ual  to  ten  per  cent.  (10  p.c.)  cif 
the  amount  of  the  tender. 

By  order, 

R.  C.  Pesrochers, 

.Secretary. 

Department   of   Public  Works, 

—81952.  Ottawa,  June  2S,  191.5.  F 


Sealed  tenders,  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Superstructure  of  the 
North  Timiskaming  Bridge,  (Jue.,"  will  be  re- 
ceived at  this  office  until  4  p.m.  on  Monday,  July 
12,  1916,  for  tbe  construction  of  Iht  siij .n  rui - 
ture  for  a  bridge  consisting  of  four  >ijair>.  over 
the  Quinze  River  at  Nortli  Timiskaming,  Pontiac 
County,  Que. 

Plans  and  forms  of  contract  can  he  seen  and 
specifications  and  forms  of  tender  obtjiind  at  llii^ 
.Department  and  at  the  offices  of  the  lii^liut  Kn 
gineers,  Shaughnessy  Building,  Moiilrtal,  P.  I,,).; 
Confederation  Life  Building,  Toronto.  (  )Tit..  and 
on  application  to  the  Postmaster  at  Hamilton, 
Ont. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  iiiadc  nn  ilu-  printed 
forms  supplied,  and  signed  uilli  ili'ii  .Hiiial  sig- 
natures, stating  their  occiii i.ii n m-  |ilaics  of 
residence.  In  the  case  of  Inm^.  ilu  .n  tual  sig- 
nature, the  nature  of  the  occupation,  and  plac  e  of 
residence  of  each  member  of  tlie  Inni  nuist  be 
given. 

Eacli  tender  nuist  be  accompanied  liy  an  ac- 
cepted cheque  on  a  chartered  bank,  jiayable  to 
the  order  of  the  Honourable  the  Mini-Ui  ul  Pub- 
lic Works,  equal  to  ten  per  n  iil.  i  lo  ,  )  of 
the  amount  of  tlie  tender,  whicli  will  be  foi  failed 
if  tbe  person  tendering  decline  to  ruin  iuId  a 
contract  when  called  upon  to  do  ^i^,  'n  i.nl  to 
complete  the  work  contracted  for.  If  thr  lender 
be  not  accepted  the  cheque  will  lie  returned. 

The  Department  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

Xote.--Blue  prints  can  lie  obtained  .at  the  De- 
li,utiiirnl  iif  I'ublic  Works  by  dc]  i.  .si  t  i  ng  an  ac- 
..|iiiil  b.iiik  ilicMiu-  f'M  Ilu-  s,,ni  ,,|  1,(1(1,  made 
payable  t.i  tlu-  ..uUi  of  the  lIuTiouiable  the  Min- 
ister of  Pulilii  Works,  which  will  be  returned  if 
the  intending  hiilder  submit  a  regular  bid. 

By  order, 

R.  C.  DESROCHERS, 

Secretary. 

Dejiartment   of   Public  Works, 

Ottawa,  June  19,  1915. 

Newspapers  will  not  be  paid  for  this  adver- 
tisement if  they  insert  it  without  authority  from 
the  Department.— 80239.  27 


Tenders  Wanted 


Tenders  will  be  received  up  to  6  p.m.  Satur- 
day, July  17th,  for  the  construction  of  the 
substructure  and  superstructure  of  a  Highway 
Bridge  over  the  Madawaska  River  at  Burnstown 
in  the  County  of  Renfrew,  Ontario;  tenders  to  be 
addressed  to  P.  H.  Bolger,  Chairman  Roads  and 
liridges  Committee  for  the  County  of  Renfrew, 
R.   M.   D.   No.  2.   Renfrew,  Ontario. 

Plans  and  specifications  may  be  seen  at  the 
office  of  J.  I^.  Morris,  County  Engineer,  Pem- 
broke, and  J.  A.  Devenny,  Town  Clerk,  Ren- 
frew, Ont.,  on  or  about  the  1st  July,  1915. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

ROBF'-.RT  T.  RONEV, 
27-28  (  krk  of  the  Coiiiity  of  Renfrew. 


TOWN  OF  OAKVILLE 


Pumping  Machinery 


Sealed  tenders  will  be  received  by  the  Chairman 
of  the.  Oakville  Water  &•  Light  (  ommission  un- 
til 8  p.m.,  on  Monday.  July  26th,  1915,  for  fur 
iiisbing  and  installing  one  eltcli  u  ally-operated 
turbine  pump  of  000  Impel  ial  gallons  cajiacity 
against  a  head  of  300  feet. 

H  will  be  necessary  for  bidders  to  visit  Oak- 
ville aufi  inspect  the  existing  pumping  station. 

.Specifications  may  be  seen  at  the  office  of  the 
Commissiotiers,  Oakville,  or  at  the  office  of  the 
Engineers,  204  Mail   Building,  Toronto. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

C.  C.  MARLATT,  Esq., 
Chairman,  Oakville  Water  &  Light  Commission 

CHIPMAN  &  POWER, 
27  Engineers. 


Tenders  for 
Construction  of  Bridges 

Sealed  tenders,  jilainly  marked  as  to  contents, 
will  be  received  by  the  undersigned  up  to  noon 
of  Tuesday,  July  20th,  1916,  for  the  construction 

of: 

1.  Reinforced  Concrete  Slab  Culvert  of  12  ft.  span, 
between  North  Guillimbury  and  Whitchurch 
Townships,  Con.  VI.,  in  the  County  of  York. 

2.  Reinforced  Concrete  Slab  (  nlvert  of  12  ft. 
span,  between  North  ( iiiilliiiilnii  y  and  Whit- 
church Townships,  between  Con.  VIII.  and 
IX.  East,  in  the  County  of  York. 

Plans  and  spt-ciricatinns  and  ail  necessary  in- 
formation may  In  s,  i  n  ,il  tin  otin  t-  of  the  under- 
iigned,   57   .-\deLiidr    Mietl    l^asi.  Toronto. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

FRANK  BARBER, 

County  Engineer. 
Toronto.  June  2!tth.  1915.  F 


FOR  SALE 


Complete  shop  outfit,  consisting  of: — 
One  10  X  15  Iron  Shaper ; 
One  Pedestal  Eiiiiiy  Si  and; 
One  20-in.   Sqii.ni     It. is,-  Champion  Drill; 
One  14  X  28  i',i>  >\  .■si  ott  extension  gap  lathe; 
One  8  H.P.   (iasoline  Engine; 

Together    with    belting,    shafting,    hangers,  and 
pulleys. 

This  machinery  in  first-class  condition.  Box 
213,  Contract  Record,  Toronto.  25-27 


Mixer  Wanted 

Concrete  batch  mixer,  also  h'eavy  timbers  and 
scantling,  second-hand.  Give  full  particulars  i  ! 
price.     Box  221,  Contract  Record,  Toronto.  j7 


III  many  cities  and  towns  of  Canada, 
the  annual  clean-up  day  has  been  ob- 
served. Refuse  and  litter  have  been  re- 
iTioved.  Yards  have  been  tidied  up  and 
made  presentable.  This  result  has  been 
secured  through  the  active  agitation  of 
public  bodies  and  private  individuals  in- 
terested in  the  sanitary  and  clean-city 
movement. 

But  why  should  this  laudable  effort  be 
restricted  to  annual  clean-up  days? 

In  Canada,  owing  to  the  conerivg 
mantle  of  snow  which  hinders  the  com- 
plete remoal  of  garbage  and  other  refuse, 
there  is  some  slight  excuse  for  the  un- 
tidy conditions  found  in  the  spring.  .\s 
this  excuse  is  not  applicable,  however, 
during  at  least  eight  months  of  the  year, 
there  is  no  reason  why.  after  the  spring 
clean-up,  the  improved  conditions  should 
not  be  continued. 

The  cultivation    of  civic    pride    is  a 
necessary  factor  in  the  clean-city  objec- 
tive.   The  officers  of  municipalities,  and 
especially  the    newspapers,  have    it  in 
their  power  to   create  and   foster  this 
spirit  of  pride.    With  the  incentive  of  re- 
spect for  the  home  town,  it  becomes  a 
I  duty  of  first  importance  on  the  part  of 
I  its  residents  to  see  that  its  roads,  side- 
walks and  open  spaces  are  kept  clean, 
,  to  protect  its  trees,  and  in  every  way 
:  possible  to  preserve  and  beautify  their 
'  homes. 


The  proper  interpretation  of  forestry, 
and  what  it  actually  means  to  Canada, 
cannot  be  stated  too  frequently.  The 
future  of  this  country  depends  upon  our 
making  every  acre  productive.  Broadly 
speaking,  the  earth's  surface  can  be  made 
productive  in  two  ways  only,  by  produc- 
ing agricultural  or  timber  crop.  South 
of  the  (loth  parallel,  about  fi9  per  cent, 
of  the  area  of  Canada  is  unsuited  for 
agricultural  crops.  .-V  verj-  large  propor- 
tion of  this  non-agricultural  land  is  suit- 
able for  the  production  of  merchantable 
timber.  The  production  of  forest  pro- 
ducts has  been  and  will  always  be  one  of 
our  chief  industries.  At  the  present  time 
forest  industries  supply  12  per  cent,  of 
our  foreign  trade,  Ifi  per  cent,  of  our 
railroad  traffic,  and  equal  in  value  our 
annual  wheat  crop.  \Vc  have  a  choice 
to  make.  Shall  we  let  these  valuable 
industries  perish  for  want  of  raw  ma- 
terial or  shall  e  perpetuate  them  by  pro- 
tection of  our  present  mature  timber 
from  fire,  by  protection  of  the  young  for- 
ests of  our  non-agricultural  lands,  and 
I)y  the  logging  of  our  forests  in  such  a 
manner  as  to  encourage  the  reproduction 
oi  valuable  forests?  The  perpetuation 
of  these  raw  material  by  the  investment 
of  such  expenditure  as  the  anticipated 
crop  will  warrant  is  forestry. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

npHIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  **Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company^  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office  :  Room  509  Canadian  Ejcpress  Building 
Ottawa  Representative:— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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Denison  Interlocking  Hollow  Tile 
Assures  "Safety  First"  in  Building 


Eight  Inch  Wall 
Builds  like  a  Thermos  Bottle 


Safety  in  construction  because  of  its 
bonding  and  interlocking  features  which 
are  unequalled  by  any  other  tile. 

Safety  in  a  healthful  way  because 
no  moisture  can  seep  in.  There  are  no 
mortar  joints  extending  through  the  wall. 

Safety  in  the  matter  of  heating  for 
the  dead  air  spaces  insulate  it  against 
heat  and  cold. 

Safety  in  fireproof  features. 


Canadian  builders  should  specify 
Denison  Interlocking  Hollow  Tile 
because  it's  well  made  in  Toronto, 
Canada. 

SUN  BRICK  CO.,  Limited 

The  One  Price  Company 
Traders  Bank  Building         TORONTO,  ONT. 

Montreal  Agent  :  HYDE  &  SONS,  LIMITED 
12  Bleury  St. 


Twelve  Inch  Wall 
Builds  like  a  Thermos  Bottle. 


THE   CONTRACT  RECORD 


Steel  Dump  Cars 


Any  Size  or  Design 

Workmanship  Guaranteed 
Prompt  Delivery  Prices  Moderate 


(Car  Dumps  Either  Side) 

Let  us  Quote  on  Your  Requirements. 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 


Pure 
Warm 
Air 

From  The 


KELSEY 

The"Kelsey"  warm-air  generator  is  the  ideal  meth- 
od of  heating  and  ventilating  schools,  offices,  public 
buildings  and  residences.  Cold  fresh  air  is'  taken  from 
out-of-doors  and  warmed  (not  burned)  by  the  '  Kel- 
»ey".  The  warmed  fresh  air  is  distributed  through  the 
building,  providing  comfortable,  healthful  ventilation. 

Have  you  the  "Kelsey"  literature? 

The  James  Smart  Mfg.  Co. 

Limited 

Brockville,  Ont. 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
iasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 
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Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries;  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


FOR  SALE 

17  ft.  Austin  Mixer,  Engine  and  Boiler,  on  wheels. 
Elevator  attachment  for  loading.    Price  .$450. 

1  Locomotive  Crane,  15-ton,  8  wheel,  50  ft.  boom.  A 
very   attractive    price    for  quick  sale. 

2  Model  60  Marion  Shovels  at  $5,000  each. 

i:.">  tun  (linkies,  slaii'lard  gauge;  2H  flat  tars,  f/»,fXtO  lbs.,  want 
offer;  2  locomotives,  1  40ton,  1  55-ton;  JOO  6-yd.  cars,  standard 
gauge;'  12  4-yd.  cars,  ."iOin.  gauge;  derricks,  steel  and  wood; 
concrete  mixers;  rock  crushers;  motors,  '/t  h.p.  to  2'X(  h.p. ;  trans- 
formers, hoisting  engines;  pumps,  all  sizes;  W)0  tons  of  WJ-pound 
iflaying   rails;   .'SO  tfms  of  2.'>-poiind   relaying  rails. 

W.  FRASER, 

Dealer  in  all  kinds  of  Rebuilt  Equipment  for  Contractors 

83  Craig  Street  West,  MONTREAL 


'^The  National  Authority  on  Wiring  and  Construction 

—The  Electrical  Journals  of  the  United  States,  Canada  and  England 

Over  327,000  Sold 


2l8t  Year 


By  H.  C.  Gushing  Jr. 

P'elloJv   American  Institutt  o;  Electrical  Engineert;  formerly 
Electrical  Ins/'ectorjor  Boston  Board  of  Fire  Underwriters 
and  Underwriters   Tariff  Association  oj  New  York. 


2l8t  Edition 


1915  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.   The  191. S  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,   tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"  It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 

postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Contract  Record,      347  Adelaide  street  West,      Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced" — E.  T.  BiRDSALL,  M.K.,  A.I.R.E. 


TAYLOR  SAFES 

and  VAULT  DOORS 

One  Quality  Only— The  Best. 


Branches : — 
Montreal 
Winnipeg 
Edmonton 
Vancouver 


J.  &  J.  Taylor,  Limited 

Toronto  Safe  Works 
Toronto 

Made  in  Canada"  for  60  years. 
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As  Watertight 
as  Welded  Steel ! 

Xn  matter  liow  liens'  tlic  li_\ilr(>,static  pressure — 
no  matter  how  severe  the  conditions  or  how  difficult  the 
undertaking — Ceresit  W'atcrprooling  Compound  applied 
according-  to  our  engineers'  specilications  will  make 
basements,  conduits,  dams,  bridges,  underground  pas- 
sages, aqueducts,  water  towers,  swimming  pools,  coal, 
engine  and  elevator  pits,  reservoirs  and  al  other  con- 
crete and  cement  work  absolutely  and  permanentl}' 
bone-dry. 

At  slight  cost  Ceresit  insures  positi\c.  uniform, 
permanent  results.  Awarded  10  gold  medals  in  3  years 
for  its  wonderful  accomplishments.  Easy  and  simple  to 
apply — no  skilled  labor  or  close  superintendence  re- 
quired for  the  mixing. 

Write  to-day  for  literature,  full  facts,  testimonials, 
illustrations  and  specific  data.  Should  be  in  the  hands 
of  every  engineer. 


 '.;^-:-t^TV 


These  Representatives  will  serve  you : 

W.  B.  Poucher.  Edmonton.  Alta. .  E.  G.  Cullen.  Vancouver,  B.C. 
Walker's  Ltd..  Winnipeg.  Man.  The  Whitlock-Riddell  Company, 
Moose  Jaw.  Sask.  MacKenzie  &  Thayer,  Limited,  Saskatoon,  Sask. 
Brown  &  Chapman,  Regina,  Sask.  W.  K.  MacDonald  Company, 
Toronto.  Ontario. 


Conduit  and  Water  Tower 

Few  jobs  are  subject  to  heavier  liydrostalie 
pressure  than  this  immense  irrigation  conduit  and 
150  ft.  water  tower.  Both  structures  were  water- 
proofed with  Ceresit — botli  are  as  impervious  to 
water  as  if  made  of  one  piece  seamless  marble.  Write 
the  Costilla  Estates  Development  Company,  San  Aca- 
cio,  Colo.,  and  ask  them  about  the  excellent  results. 


Ceresit  Waterproofing  Co.,  983  Westminster  Bldg.,  Chicago 


SEVEN  YEARS  AGO 


a  big  contracting  firm  bought  over  125  Watson  dump  wagons. 
They  finished  the  work  and  then  went  out  of  business.  Since 
then  many  of  the  wagons  have  been  re-sold  several  times. 

Contractors  and  new  jobs  have  come  and  gone,  but  those 
Watsons  are  still  in  service.  Most  of  them  are  good  for  several 
years  yet.    Draw  your  own  conclusions. 

John  Deere  Plow  Co.  of  Welland,  Limited 

77«79  Jarvis  Street,  TORONTO 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

f'.ritisli  &  Foreign  Building  Stones,  by  John  Watson, 
Published  in  1911  at  the  University  Press,  Cam- 
bridge, England.    483  pages.    Price  50  cents. 

Building  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2,00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $.3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
165  pages,  illustrated.     Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working -of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  VViley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Companj'.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 
Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 

Contract  Record 

347  Adelaide  St.  West,  Toronto,  Ont. 


July  7,  1915 


THE    CONTRACT  RECORD 


63 


Fans  for  the  Hot  Weather 

The  hot  weather  is  coming  and  ventilating"  fans  are  needed  to  supply  fresh  air 
or  to  remove  foul  air  and  hot  air  from  rooms  and  buildings. 


Sliirfewani' 

(reg.  can.  pat.  off.) 

Ready-to-Run  Portable  Ventilating  Sets 

will  supply  abundant  fresh  air — -will  exhaust  foul  air,  fumes,  smoke  or  odors. 
They  are  also  used  for  blowing,  cooling  and  other  industrial  processes. 

Get  our  catalogue  at  once. 

B.  F.  Sturtevant  Company  of  Canada,  Limited 

GALT,  ONTARIO,  CANADA 

Montreal  Toronto  Winnipeg  Vancouver 


You  Can  Interpret  the  Code  Instantly  with 

McLoughlin's 


Questions  and  Answers 

on  the 

National  Electrical  Code 


It  tells  at  once  the  answer  to  the  questions  on  code  requirements. 
Contractors,  electricians  and  wiremen  write  us  that  it  hits  the  mark 
for  them.    It  saves  them  time,  trouble  and  real  money. 
Every  question  is  carefully  indexed  so  that  you  can  locate  the  fact  you 
are  after  instantly. 

Contents — There  are  nine  main  divisions:  Generators,  Transformers, 
Outside  Works,  Signaling  Systems,  Lighting,  Inside  Works,  Electric 
Railway  Systems,  Marine  Work. 

Tables — Section  9  has  32  tables.    They   give   in    convenient    form  for 
ready  reference:  Capacities  of  wires;  Wire  requirements  for  all  classes 
of  work;  Insulation  Tests;  Requireiiients  for  Conduit  Wires;  Flexible 
Cords;  Fixture  Wires;  Theatre  Cables;  Elevator  Cables,  etc.,  etc. 
The  latest  rules  for  Resuscitation  are  included. 

232  pages,  pocket  size,  flexible  binding  $1.00  net,  prepaid. 
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We  design,  furnish  machinery  for, 
and  build  complete 

MINING  PLANTS, 
CRUSHING  PLANTS, 
HYDRATED  LIME  PLANTS, 

and  Gravel   and   Coal   Handling  Equipment 

Rock  &  Power  Machinery  Co. 

58  Church  Street  -      -  TORONTO 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office-M  4515-M  4516      Residence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


Sales  Offlces 
WelUnd  Ontario 
Cobalt  Ontario 
7  Bank  Street  Chambera 

Ottawa 
417  New  Birka  Building 
Montreal 


STANDARD  STEEL 


Beams  Channels 

A^rva^in'^:"   CONSTRUCTION  CO. 

Reinforcing  Bara 

'Self-SciitRring" 

Corrugated 
Sheeting 

Send  for  Stock  List 


LIMITED 
WELLAND      -  CANADA 

Manufacturers  and  EREcroRa 

Steel  Buildings  and  Bridges 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  mal<e  quicl<  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


"AMERICAN" 

ENAMELED  BRICK 

used  for  prominent  and  representative  buildings  of  ever>- 
cfiaracter. 

Their  INDIVIDUALITY.  DISTINCTIVENESS 
and  BEAUTY  make  them  especially  adaptable  for  ex- 
terior use. 

Write  for  information. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,  New  York. 


Straight  or  Curved  Bars 


KAHN  tlVs 

The  scientific,  practical,  efficient  and  economical 
protection  for  edges  of  concrete  curbs,  columns, 
walls,    entrance    posts,  platforms. 

Write  for  Highway  pamphlet  describing  Curb 
Bar  and  also  Armour  Plates. 


Unit  of  Plate  and 
Anchorage,  Substan- 
tial Steel  Protection. 
Rigid,  Positive  An- 
chorage. No  Split- 
ting of  Concrete. 
Easy  to  handle  and 
install. 


TRUSSED  CONCRETE  STEEL  CO.  OF  CANADA,  LIMITED,  ^-'^;7'"^ 
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DUMP  CARS 

Made  to  dump  both  tides,  both  ends,  or  all  round. 
AM  sizes  and  designs.    Steel  Construction. 

Mine  Cars  Industrial  Cars 


The  side  dump  car,  U  or  V  shaped,  or  constructed  as  shown  above, 
offers  many  advantages  over  other  styles  for  brickyards,  contracting 
work,  sand  pits,  mines,  and  industrial  purposes.  Made  with  chilled 
semi-steel  wheels,  cold  rolled  steel  axles,  higli  carbon  roller  bearings  in 
dust  proof  boxes. 

HRICK  MAKING  MACHINERY  of  all  kinds.  Special  attention 
paid  to  AUTOMATIC  CUTTERS  and  the  equipment  of  brickyards 
with  ARTIFICIAL  DRYERS. 

B.  E.   BECHTEL,    Waterloo,  Ont. 

(Successor  to  Bechtels  Limited) 


'^Hammer  Brand'' 

Hard  Wall  Plaster 


It  neither  loosens  nor  falls  off,  it  allows  car- 
penters to  follow  plasterers  without  los-i 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co. 

Hillsborough,  New  Brunswick,  Canada 


Standard  Sanitary  Mfg.  Co., 
Toronto,  Ont. 


The  Most  Economical 
Roofing— 

is  that  which  is  moderate  in  first  cost,  requires  the  least 
amount  of  attention  after  it  is  on  the  building  and  conse- 
quently is  the  cheapest  in  the  end. 

That  roofing  is 

Rust-Resisting  Anti- Corrosive 

ROOFING 

Toncan  Metal  Roofing  is  rust  and  corrosion-resisting  be- 
cause it  is  as  pure  as  it  is  possible  to  make  commercial 
sheet  metal,  uniform  in  structure  and  very  dense 

The  buildings  shown  above  are  typical  Toncan  Metal  in- 
stallakions.  Years  of  service  on  hundreds  of  buildings  like 
these  has  conclusively  proven  the  extreme  durability  of 
Toncan  Metal. 

Toncan  Metal  is  alto  made  up  into  siding,  eaves  trough, 
conductor  pipe,  ventilators,  skylights,  cornices,  window 
frames,  etc.,  black,  painted  or  galvanized. 

Get  full  information  and  prices  from 

The  Pedlar  People,  Limited 

Oshawa,  Ont. 

CANADIAN  DISTRIBUTORS 

The  Stark  Rolling  Mill  Company 

Canton,  Ohio 

Sole  Makers 
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Tuec   Awarded   Grand  Prize 

At  the  Panama- Pacific  Exposition 


Toronto  Factory  Repre- 
sentatives. 


Jas.  J.  Martindale 

Canadian  Factory  — 
159-61  Richmond  St.  West, 
Toronto 


Tuec  Co.  of  Vancouver — 
601  Pender  St.  West, 

Vancouver 


Tuec  Co.  of  Winnipeg — 

505  Boyd  Block, 

Winnipeg,  Man. 


Tuec  Co.  of  Calgary — 

105  Sixth  Ave.  West, 

Calgary,  Alta. 


Tuec  Co.  of  Montreal — 

406  New  Birks  Bldg., 

Montreal,  Que 


Made  in 
Canada 


TUEC  Exhibit  at  the  World's  Fair,  San  Francisco 

Tuec  Stationary 
Vacuum  Cleaner 


Made  in 
Canada 


TurnbuU 


Elevators 


Passenger 
Freight 
Hand  Power 
Dumb  Waiters 


The  Turnbull  Elevator 

Mfg.  Company 

TORONTO,  ONT. 
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STONE  CRUSHER 


"ACME" 

The  Machine  of 

QUALITY   and  MERIT. 


Goodwin,  Barsby  &  Co.,  Leicester,  Eng. 


W 


E  can   supply    promptly  at  economical 
prices  your  every  requirement  of 

liare  CojipLT,   Brass  and   Bronze  Wires 

Standard  C.  C.  C.  Wire  (Colonial  Copper  Clad) 

Weatherjiroof  Wires,  Rubber  Insulated  Wires 

X'arnislied  Cambric  Insulated  Cables 

Fibre,   Paper  and  Rubber  Insulated,   Leaded  Cables 

Armored  Cables  of  all  kinds 

Cable  Terminals,  Junction   Boxes,  etc. 

Write  our  nearest  office  for  estimates  and 
prices. 

Standard  Underground  Cable  Company 
of  Canada,  Limited 

Hamilton,  Ont. 

Montreal,  Que.  Winnipeg,  Man.  Seattle,  Wash. 


MITCHELL  CRUSHER 


For  Stone 
and  Ore 


■^vV^'vr'^--.'.'V'-'ifv-"-'-  ■•'r<.' V     •  .""■••:'•-■-v•' 


Sis' "O  -  ?  o,^    /i-Vy-i  E-^ 


We  manufacture  a  complete  line  of 
crushers.  Also  crushing  equipment 
for  quarries,  mines,  contractors  and 
builders. 

Mitchell  crushers  are  sturdily  built 
to  crush  the  hardest  materials. 

Get  our  prices. 

Woodstock 
Concrete 
Machinery  Co. 

Woodstock,  Ont. 


Electric  Steel  Castings 

We  can  supply 

Carbon,  Manganese,  Alloy,  Steel  Castings, 
Forging  Ingots,  Etc. 

Write  for  prices  arid  particulars. 

The  Electric  Steel  &  Metals  Co.,  Limited 

Welland       «  Ontario 
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STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging  Engine 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Linne  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,   Offic*  North  ^  g^jj      Eveoiogi,  North  2\l)i 


The  contract  for  the  new  Half  Million  Dollar 
Civic  Library  at  Montreal  has 
been  awarded  in 

''Queenston  Blue"  Limestone 


Specify  and  get  the  best  Canadian  Stone. 


The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS.  ONT. 

6oloc  A<Tonfc.  Toronto,  Geo.  W.  Britn«II,  Builder*' Exchange, 
aaies  Agents.  Montreal.  Anhur  S.  Findl.y.  lO  Phillip  Place. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sol*  Manutactureri  undar  CanadJaa  and  U.S.  Lattari  Pataat 

Toronto       -  Canada 


Cawthra  Mulock,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks :— TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 


July 


1915 


THE    CONTRACT  RECORD 


69 


Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse    Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chciins,  standard  measurements  or  made  to  meiisure. 


M  ,f  .1  m  -f  .1 M  X .» .n  ,f  M  ?i ,» ,r  .f  m  m  ,f  .f  -»  v  ,* ,W9  m  .t  .»        »  r 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 
Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
NEW  YORK  CITY 


Big  satisfaction  with 
"Empire"  Corrugated  Iron 

It  always  gives  you  a  perfect  job,  because 
every  sheet  is  true  and  straight,  absolutely 
unform  and  snug-fitting.  "EMPIRE" 
CORRUGATED  IRON  is  made  from 
tried  and  proven  metal.  Talk  the  value  of 
fire-proof,  repair-free  construction  and  use 
"  Empire"  brand  and  you've  got  a  money 
makmg  combination. 

Write  today  for  catalogue  and  prices. 

Metallic  Roofing  Co.,  Ltd. 

Toronto  —  Manufacturers  —  Winnipeg 


Ideal  Municipal  Incinerator 

Was  officially  opened  at 

BERLIN,  ONTARIO,  MAY  28,  1915 


Clinkering  doors  of  furnaces  and  clinker  car. 

This  Ideal  High  Tempcralnre  Destriiclor  dminp  the  demonstration 
test  consumed  15  tons  of  garbage  in  .S  hours,  and  one  horse,  weight 
'i'.V'Tj  llis.,  in  20  niimitcs. 

The  Ideal  Incinerator  and  Contracting  Company  designed  and  built 
the  whole  plant,  including  Building,  Furnaces,  Flues  and  Chimney, 
by  their  own  expert  men. 

Plant   was  coninicnccd  on   Feb.   28th,   1!)15,  and   was  completed 
April   2S,   1!)15,   in   record   time.     This   was  accomplished  during 
zero  weather,   not  deducting  bad  weather. 
Capacity  of  plant  SO  tons  per  day. 
This  plant  is  lire  proof  throughout. 

W'litc  for   full  inforiiiali- 

No.  2  Manning  Arcade  Annex,  Toronto 
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Current  Prices  of  BuUding  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — delivered  in  5-bariel  lots,  $1.85  per  bbl.  ; 
with  bags,  .$2.25;  car  lots,  $1.50  on  the  track, 
with  pkgs.  $1.90. 

Lime — grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff, 
$17  f.o.b.  the  job;  No.  2,  $14;  coiiunoii  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  .$8.50  on 
the  cars,  delivered  .$9.50;  "Tapestry"  brick, 
local,  $12  to  $20,  iinported,  $20  to  $30;  sand- 
lime  brick,  $7.50;  King  Edward  Siding;  $(j.5<) 
at  the  mill;  $8.50  delivered  on  tlie  job.  Pav- 
ing brick.  No.  1,  $18  per  M.  f.o.b.  West  To- 
ronto; No.  2  $14;  paving  blocks.  No.  1,  $24 
per  M.  ;  No.  2,  $18.  Sun-Tex  face  brick,  $16 
to  $20  per  M. ;  Denison  interlocking  hollow 
tile,  $00  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  butf  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE,  -  SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  li.  Car: 

Crushed  stone— 2-in.,  $1.05;  1-in.,  $1.10;  5^-in., 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 
yd.,  f.o.b.  'I'oronto,  C.  P.  U.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toionto,  G.  T.  R.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER   (BUILDING  MATERIAL) 

Toronto  prices   (wholesale)  delivered: 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$20;  18  ft.,  $23;  1-in.  Hemlock  No.  1  $21; 
No.  1  Hemlock  decking  $22  to  $23;  No.  2 
Hemlock,  dimension  and  1  in.,  $10  to  $18. 

Pine— 1-in.  by  4-in.  to  C-in.,  $27;  l  in.  by  S  in., 
$29;  1-in.  by  10-in.,  .$30;  1-in.  by  12  in.,  $:!!! 
to  $32;  2-in.  by  4  in.  to  13-in.  wliile  piuc, 
12  ft.  to  16  ft.  long.  $20  to  .$31;  7/S  by  0 
and  10-in.  pine  shelving,  $.33  to  $36;  7/8  x 
12-in.  pine  sheiviiv.  ;<4") ;  .N'.i.  I  n  lnie  piiiu 
flooring,  $.34;  No.  1  spruce  flooring,  $20;  No. 
1  pine  decking  D  2  S,  $28;  spruce  decking, 
$26;  No.  1  pine  V.  or  beaded  sheeting, 
$35;  No.  2  ditto,  $32;  iiiiie  uini  4-iii.  cas- 
ing, $1.75  per  100  ft.;  5-in.  ditto,  $2;  8-in. 
pine  base,  .$2.75  to  $3.25;  4-in.  pine,  window 
stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.35;  N.  B. 
extras  $4;  N.  B.  clears  $:f.45;  No.  I  pine  laili 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spiuce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  X  12.  12  X  12,  12  X  14,  8  X  10,  8  x  12, 
10  X  14,  14  X  14,  8  X  14.  12  x  10,  14  x  10. 
16  X  10,  $.32,  retail  $37 ;  10  x  10,  14  x  18,  10  x 
18,  .$39;  8  X  16,  12  x  18,  18  x  18,  .$36;  16  x 
18,  14  x  20,  16  x  20,  $.36.50;  8  x  18,  12  x  20, 
18  X  20,  .$40 ;  10  x  20,  $37.50 ;  8  x  20,  14  x  22, 
16  X  22,  18  X  22,  20  x  22,  22  x  22,  $45;  12  x 
22,  $39 ;  10  x  22,  $.39.50 ;  8  x  22,  14  x  24,  18  x 
24,  20  x  24,  22  x  24,  24  x  24,  12  x  24,  10  x 
24,  $45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars— $2.25  base;  twisted  and  de- 
formed, $2.50;  structural  sections  $2.75  to  $3. 

Galvanized  iron — 28  gauge  $5.35. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $.34  per  net  ton;  0-in.  to  12- 
in.  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets— 20  gauge  $5.20  per  sq.,  28 
gauge  $3.00  to  $3.50  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft. ;  6-in.,  40c  ft. ;  8-in., 
mc  ft.;  9-in.,  70c  ft.;  12-in.,  $1  ft.;  15-in., 
$1.40.;  18-in.,  $1.90  ft.;  20-in.,  $2.25  ft,;  24- 
in.,  $3.25  ft.  ;  less  74  per  cent.,  4-in  to  12-in., 
70  per  cent.,  15-in.  to  18-in.,  65  per  cent.,  20- 
in.  to  24-in. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
bags  extra;  sanded  .$4. .50,  in  car  lots  at  tiie 
yard. 

Hydrated  lime— $9.50   to  $11  in  20-ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown  and  .Standard 
white  brands,  $1.50  per  bbl. ;  Shield  brand 
$1.25;  New  Brunswick  .$2.50. 

Rope — manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope,  lO'/sC  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  85c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  82c.  per  gal. ;  red  lead, 
dry,  $8  per  100  lbs. ;  putty  in  bulk,  bbls., 
$3.50  per  100  lbs.;  in  100-lb.  drums,  $3.85; 
putty  in  25-lb.  tins,  $4.00  per  100  lbs.  ;  steel 
sash  putty,  .$4.00  per  100  lbs. ;  turpentine,  in 
bis.,  08c.  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 


CEMENT,  LIME.  AND  BRICK 
Cement— $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton;  lump,  $9. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  .$21;  buff  (rough), 
.$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23. 
white  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  f^-in.,  $1.05;  H-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 


EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each ;  50  per 
cent,  at  $19.25;  00  per  cent,  at  $20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.3 
grs.,  .$8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No.  7,  2.3.1  grs.,  $14.50;  No.  8,  30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15.00  each;  No.  .3,  20  shots,  25  lbs., 
$22.00;  No.  4,  50  shots,  45  lbs.,  $42.00;  No. 
5,  100  shots,  53  lbs.,  $70.00.  Leading  wire, 
in  coils  of  500  ft.,  Ic.  per  ft.;  leading  wire, 
twin  cable,  in  coils  of  250  ft.,  .3c.  per  dble. 
ft. ;  connecting  wire  in  coils  or  spools,  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3.50,  double  strength 
$4.10;  O  foot,  single  .$4.04.  double  $4.64;  8- 
foot,  single  .$4.58,  double  $5.18;  10-foot, 
single  .$5.12,  double  $.5.72;  12foot,  single 
.$5.66,  double  $6.20;  14-foot,  single  .$6.20, 
double  .$6.80;  16-foot,  single  $0.74,  double 
.$7  34;  18-foot,  single  $7.28,  double  $7.88; 
20-foot,  single  $7.82,  double  .$8.42;  22-foot, 
single  $8.57,  double  $9.17;  24-foot,  single 
$9.32,  double  $9.92;  26-foot,  single  $10.07, 
double  $10.67;  28-foot,  single  $10.82,  double 
$11.42;  30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2.75;  1  in. 
x  1  in.  x  in.,  25c.  extra;  K  in.  x}i  in. 
X  in.  50c.  extra.  Boiler  plates — !4  i"- 
thick  and  thicker,  $2.20.  Circular  plates- 
Flange  quality,  30  in.  dimensions  and  over, 
$2.45;  under  30  in.  dimensions,  $2.65.  Beams 
and  channels — Under  35  lbs.  per  yd.,  $3.00; 
35  lbs.  per  yd.  and  over,  $2.85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.85;  2.8  gauge,  $3.50  per  sq.  net  cash.  Cop- 
per bearing  sheets — Keystone  black,  28  U.  S. 
gauge,  $3.15  per  100  lbs. 

SEWER  PIPE 
Straight  pipe   (per  foot) — 4-in.,  25c;   6  in.,  40c; 
8-in.,  55c;  9-in.,  10c;  10-in.,  80c;  12-in.,  $1 ; 
24-in.,  $3.25.    Bends,  each,  75c,  $1.20;  $2.20, 


$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2..S0,  $3.20,  $4.1)0,  $13.  t»nglt 
branch,  2  ft.,  $1,  $1.00,  $2.50,  $3.15,  $3  liU, 
$4. .50,  $10.25.  Douljle  branch,  2  ft.,  $l/;0. 
$2.80,  $3.85,  .$4.90,  $5..50,  $8,  $20.  Y.  Pipe, 
ft.,  .$2,  $3,  .$4.12,  $5.2.5,  $0,  $8.50,  $27.*. 
Syphon,  $2.25,  $3.00,  $6.00,  $8.40,  $'J.G»  $15. 
(12-in.)  liuclian  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  'rap, 
$2.25,  $.3.60,  $0.0,  .$8.40,  $9.60,  $15  (12  in.j 
These  prices  are  subject  to  a  discount  of  Z)) 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10.00  per  ton.  Plaster  of 
Paris — .$2.3.5  per  bbl.  Rope — P,est  Manilla, 
16c  basis  per  pound ;  British  manilla,  IZyic 
basis;  African  hemp,  l^'/ic;  sisal  rope,  lO^^c 
basis;  lath  yarn,  954c.  Boiled  linseed  oil — 
in  barrels,  80c  per  gal.  of  9  lbs.  Raw  lin- 
seed oil — in  barrels,  80c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered   in   5-bbl.   Tots.  $2.60;  in  car 

load  lots,  $2.20.    Bags  10  cents  extra. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  .$2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $;J5; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick. 
$52.50. 

CRUSHED  STONE.  SAND,  AND  GRAVEL 

Crushed  Stone — 2-in.,  $2.50  per  yd.;  1-in.,  $2.75, 
^-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — P^r  yd.,  delivered,  $1.85. 

Crushed  Granite — I'A  and  2-in..  $2.(>5;  J4-in.  and 
1-in.,  $2.90;  J^-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $40; 
No.  3  red  pine,  4  in.,  $.38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  ti 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in..  $55;  No.  3  fir.  edge  and 
flat  grain.  4  and  6  in.,  $45;  No.  4  fir.  ship- 
lap  grade,  4  and  6  in..  $32;  common  2x6 
pine,  spruce  or  fir.  4  and  6  in.,  $33;  No.  2 
white  pine.  4  and  0  in..  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $40;  No.  3,  $40;  No 
4,  $.32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  lamarac, 
f^r  or  cedar)— 8  x  8,  8  x  10,  10  x  10.  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14.  14  x  10. 
6  X  10,  0  X  12,  8  X  12,  $39;  10  x  10,  12  x  Iti. 
10  X  10,  14  X  18,  10  X  IS,  18  X  18,  20  x  20, 
$40;  6  x  14,  8  x  14,, 12  x  18,  18  x  20,  $42;  r. 
X  10,  6  X  18,  6  x  20,  S  x  16,  S  X  18,  8  x  2'i. 
10  X  18.  10  X  20.  12  X  20.  14  x  20,  10  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in..  $105;  12  in, 
$110;  pine  trim  4-in.  casing.  $,3.70  per  100 
ft.  5!4-in.  ditto.  $4.40;  8-in.  pine  base.  $6; 
10-in..  $7;  4-in.  pine  window  stool.  $7  00. 

Shingles— No.  1  B.  C.  cedar.  $4;  No.  2,  S.S  W'; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 
Steel— Round    bars,    $2.,35   per   100    lbs.;  square 
twisted,  $2.45  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  prtce,  car  load  lots, 
f.o.b.  Winnipeg,  $3^  per  ton. 
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RAILS  BILLETS 
Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stocks  : 

Sales  Offices  : 

SYDNEY,  N.  S. 

SYDNEY,  N.  S. 

Mills  and  General 

MONTREAL,  QUE. 

MONTREAL 

Offices : 

112  St.  James  St. 

TORONTO,  ONT. 

TORONTO 

SYDNEY,  N.  S. 

FT.  WILLIAM,  ONT. 

18  Wellington  St.,  E. 

WIRE  NAILS        WIRE  PRODUCTS 


"Pillar  Brand" 

Hardwall  Plaster 

"Pillar  Brand"  hardwall  plaster  is  made  from  the  purest  Nova 
Scotia  Rock,  calcined  and  prepared  by  expert  workmen  under  experi- 
enced supervision. 

"Pillar  Brand"  plaster  is  mixed  with  the  highest  grade  goat  and  cat- 
tle hair,  thoroughly  washed  and  specially  prepared. 

We  also  make  cement  plaster,  whitewall  finish,  plaster  of  paris,  and 
land  plaster.     Shipments  by  rail  or  water. 

Write  us  for  prices. 

The  lona  Gypsum  Co.,  Limited 

Head  Office,  Sydney,  N.  S.  Milfs,  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS- continued. 
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SEWER  PIPE 
Sewer  Pipe — Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
10  cents;  6  in.,  iS'/2  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton;  sand 
ed,  $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per.  ton;  Hammer  Brand,  $3.75  per 
bid.,  in  bags  $15.00. 

PAINTS  AND  OILS 

Paints  and  Oils. — White  lead,  ground  in  oil,  $11.50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal.;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.25  per  bbl.  ;  putty  in 
251b.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mi.xed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

CEMENT,  l.IME,  AND  liRICK 
Cement — Grey  Portland,  $2. .35  per  bbl.  f.o.b.  ware- 
house, sacks  extra ;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl.  ; 
white  Portland  cement,  $7.50  per  bbl.  of  350 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick — CoinnioM  red  brick,  $11  f.o.b.  warehouse, 


$10.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  brick,  $35  at  warehouse;  pressed  buff 
brick  $40  at  warehouse;  $33  in  car  lots; 
tapestry  brick,  $45  at  warehouse;  impervious 
brick,  .$45  f.o.b.  buildings;  fire  brick,  .$.35  in 
car  lots,  $40  in  warehouse;  fire  clay,  $12 
per  ton  in  car  lots. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.50;  3/8  in., 
$1.50,  all  f.oib.  scows. 

Sand — Brick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1.40  per  yard  delivered. 

LUMBER  (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr.)— all  sizes  up  to  12  x  12,  $l(i 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
IG  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $.30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse : 
Steel — (round    and    square    bars)    $2.75  base; 
twisted  and  deformed,  $2.90;   structural  sec- 
tions $3.25  to  $3.75. 

Galavanized  iron  —28  gauge,  $5.75  per  100  lbs. 


Corrugated  iron — 2fi  gauge,  6,  7  and  8  ft.  sheeti 

$4.45,  9  and  10  ft.  sheets,  $4.60  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  Vltj 
lbs. 

Steel   channels   and    beams,   angles   and  plates — 

$3.25  to  $.'J.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  wareiiousc, 
4  in.,  12!^c.  per  ft.;  6  in.,  21c.  ft.;  8-in.,  30c. 
ft.;  10-in.,  40c.  ft.;  12-in,  50c.  ft.;  15  in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in„  $1.50  ft.; 
24  in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $13.50  to  $15.00,  in  car  l0i« 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $13  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope — Manilla,  full  coil,  16c.  basis;  2nd  grade, 
14j^c.  basis;  sisal  rope,  12^c.  basis. 

PAINTS  AND  OILS 
Mixed  paint — iier  gal.  $2.50  to  $2.75. 
White  lead— ground  in  oil,  $10.50  to  $11  per  100 
lbs. 

Boiled  linseed  oil— in  bbls.,  $1.02  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  $1.00  per  gal. ;  red  lead, 

dry,  $10  to  $11  per  100  lbs. ;  putty  in  bulk. 

bbls.  3c. ;  putty  in  25  lb.  tins,  4c. ;  turpentine 

in  bbls.,  90c. 


Nova  Scotia  Steel  &  Coal  Company,  Ltd. 

Beg  To  Announce 

That  their  new  steam-hydraulic  forge  shop  is  now  in  opera- 
tion, as  also  is  their  recently  installed  "Harmet"  fluid  com- 
pression-plant. 

These  improvements  bring  "Scotia's"  equipment  abreast 
of  the  best  foreign  forges. 

They  are  accordingly  open  to  supply  forgings  of  all  shapes 
and  sizes.  Made  of  ordinary  or  fluid  compressed  open- 
hearth  steel,  and  satisfying  the  most  severe  specifications. 

For  Prices  and  Particulars  Apply  to 

Head  Office  -  -  New  Glasgow,  N.  S. 


July  T,  ini". 
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Burlington  Steel  Co. 

(Formerly  Canada  Steel  Co.,  Ltd.)  Limited 

Hamilton,  Canada 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

3  4  ,  7  8    and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 


Blain  and  Galvanized 


Prompt  Shipment  from  Stock 


"Come  and  take  a  look  at  the  9  x  12  you 
furnished  us,  it  is  doing  fine  work." 

Mighty  nice  to  be  greeted  in  the  above  manner,  particularly  gratifying  because  the 
Engine  was  handling  a  big  clamshell  continuously — which  as  you  know  is  one  of  the 
hardest  forms  of  service — and  the  speaker  a  man  of  broad  experience. 

We  can  fill  your  requirements  just  as 
satisfactorily. 

Hoisting  and  Material  Handling  Plant 
is  our  specialty. 

Let  us  have  your  inquiry  for  whatever  you  need 
in   the   way   of   HOISTS.  CLAMSHELLS. 
PUMPS.    DERRICKS.    DREDGES.  Etc. 
We  can  mterest  you. 


H.  K.  PLANT  1790  St.  .JameH  Street,  Montreal. Que. 

ROBT.  HAMILTON  &  CO   Vancouver.  B.C. 


Agents:— 


M.  Beatty  &  Sons 

Main  Office  &Worki:  Limited 

Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Simcoe  Street 


K.  LEONAHI)  &  SONS   St.  John,  N.B. 

KELLY  I'OWKLL,  LTD..  McArthur  Hldfc..  Winnipeg,  JIan. 
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Jambs  Thomhon,  Praiident. 


J.  G.  Allan,  Vic*-Praaidaat. 


Jahed  a.  Thomsom,  Sacratary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO, 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  6o  inches  diameter 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON.  ONT. 


Morris  Split  Shell  Pumps 

For  motor  or  ^team  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 

MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSVILLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &   Equipment  Co  ,  Limited,  Toronto,  Onl. 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

1 54  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


e«ST*rK 


Head  Office 


Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc..  Casting's  of  all  kinds.  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  
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DUMBWAITERS 

A  double  automatic  Brake  Dumbwaiter 
Automatic  two  ways.    UP  and  DOWN. 

Patented  in  Canada 

Wo  want  live  representatives  everywhere  in  Canada. 
Write  us  for  particulars. 

Chelsea  Elevator  Company 

332  West  26  St.,  N.Y.  City,  U.S.A. 


PinSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO 
PITTSBURGH,  PA. 


■4 


ATWOOD  ATWOOD 
ENGINEERS    FOUNDERS  MACHINISTS 

Repretented   by  W.  M.  Campbell,  32  Albany  Ave.,  Toronto,  Onl. 


Valves 
Sluice 

Gates 
Fittings 
Flanges 
Castings 
Separators 
Exhaust 

Heads 
Expansion 
^Joints 
Pipe  Bends 
Welded 

Work 
Hydraulic 
Piping 

96   Motor  Operated  Butterfly  Valve. 
We  make  a  specialty  of  designing  and  executing 
complete    piping    contracts.     Estimates  furnished 
on  receipt  of  plans  and  specifications. 


Built  for  C.P.R.  Montreal 


]  CANADIAN 

CHICAGO  BRIDGE&  IRON  WORKS 

BRIDGEBURG.  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elcvatca  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  our  nearest  office  today  for 
catalogue  No.  15 
Offices 

Bridfteburi!,  Ontario,  130  Jan<»t  Street 

Chicatio,  Illinois,  vm  W.  Ifl5th  Street 
New  York,  N.Y.,  30  Church  Stieet 
Shops:    Bridgeburg.  Ont. 
Chicago,  111.  Greenville,  Pa. 


Warren 

Cast 
Iron 
Pipe 


Your  requirements  can  be  filled 
and  your  specifications  carried  out 
to  the  letter  whether  they  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 


11  Broadway 


NEW  YORK 


A  Scientific  Pavement 

must  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
UnafFectedby  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 


IThese  requirements  are  met  by 

Asphalt  Block  Pavements 


Send  for  Descriptive  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited 


Windsor,  Ont. 
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Civil 

Electrical 
Mechanical 

Directory  of  Engineers 

Contractors 
Special  1 
Interests 

Chipman  &  Power 

Civil  Eng-ineers 

TORONTO  WINNIPEG 

Willis    (  hipman.      f'ico.    II.  I'iumt. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 
Tel.  Long  Distance  lljftown  (»74(I4I 

New  Birks  Building,  MONTREAL 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
boat's  bottom. 


on  a 


Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.,  Ltd. 

Consulting,  Civil  and 

Sanitary  Engineers 

(■eneral  Municipal  Engineering 

f  Waterworks,  Sewerage 

Specialties:   <  _,  .        .  . 

(  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers, 
Water  Powers,  Structural  Steel,  Bridges, 

Buildings,  &c.,  &c. 
IVA    Gosford   St.  MONTREAL 


Robert    W.  Hunt, 

President. 
Thos.  C.  Irving,  Jr. 
Vice-Pres. 


Cliarles  Warnock, 
Mgr.  &  Treas. 
Jas.  W.  Moffat, 
Secretary. 


Robert  W.  Hunt  &  Co. 

Limited 

Engineers 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  I^alioratories 
905  McGill  Bldg.        -        Montreal,  Que. 
Branches 

Traders     Bank     Building,     Toronto,  Ont. 
Standard    Bank   Building,  Vancouver 
Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


nENNISTEEl 

LONDON  .  CAHAOA 


THE  BEST  STEEL  LOCKERS  MADE  IN  CANADA 
Made  by 

THE  OCNRIS  WmC  «ND  )*0H  WORKS  CO.  LIMItCO 


LIMITED  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


ALL  BUILDING  WOPK 
LARGE  OR  SMALL. 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

.Maiuifacturers  of 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

Plione  OITice  and  Works: 

Main  9(14  905  (<2  Esplanade  E.,  Toronto. 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electricaJ 
installations  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


The  Automatic  Surveyor  Level 

Makcyoiir  I'rclifninary  Survey  with 
the  New 

Dikeman  Automatic  Surveyor  Level 

.Ai^curate  rnsiilt'J  gu.'ira nt ecd. 
Send  frir  ( ■ii  culai'. 

DikemanSurveyorCo.,^Vndi*o,''d'nt 


STEEL  &  RADIATION  LIMITED 

Products   all    Made   in  Canada 


Tor  onto 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montrc.I 


Steelcrete 

Steel 

Lockers 


Get  Our  Prices  On 

•TAMCO"  Crushed  Stone 
in  all  sizes  for  all  purposes. 
"  Roman  "  building  stone. 
"  Milton  "   pressed  bricks. 

T.  A.  MORRISON  &  CO. 
204   St.    James  Street 
Tel.   Main  330  Montreal 


T|)||^5.C0PYBiCTOony.|^ 


STANLEY  LIGHTFOOT 

HCG'O  PATENT  ftOLlCITQR  AND  ATTOANfY 

LUMSDCN   BLDG.(^'5  y^^e')  TORONTO. 

NEW  BOOKLET  O^  COMPLETE  tNFOHMATlOP,  rPCI 

MB^T.ON    TM.»    ^.e«Ql  M  3713 


H.  J.  Griswold, 
Montreal. 


B  .W.  Seton. 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

BR. we'll  OFFICES: 
24  .Adelaide  Street  East,  Toronto. 
100.'}   Union  Trust   Building,  Winnipeg. 

Cement   Testing   and  Reinforced 
Concrete  Inspection. 
Mill,   Shop  and   Field  Inspection 
of  Steel  Structures  and  Bridges. 

Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

Expert  Examinations  &  Reports. 

Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 
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'T'he  Canadian  Bridge 
*  Company,  Limited 

WALKERVILLE,  ONTARIO 


Majiufacturers  of 


steel  Buildings 
Roof  Trusses 

RailwsLy  HigKwoLy 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 


Succeiaor*  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturer*  of 


Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimate*  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant.    NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 


Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Three  Rivers,  Quebec 
Wayasamack  Pulp  and  Paper 
Co.,  Ltd. 

50,000  gallons.  149  feet  to  top 
120,000      "  100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives :  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


McGregor  &  Mclnt5nre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  (t.  x  400  ft. 

Area  of  Grounds:    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  E.scapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,   Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Work.:  Hillcrest  1614-1615-1616 
Privat.  .xchanse  connectins  all  departments. 
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Here  is  just  the  Forge 
for  heavy  Repair  work 

"Canadian"  Down 
Draft  Electric 
Forge 
No.  681-E 

Embodied  with  the  Down  Draft  Feature 
of  this  forge  is  the  Swing-Over  Hood. 
This  permits  of  heating  work  loo  large 
to  go  under  standard  hoods. 

It  is  equipped  with  Electric 
Blower  No.  2E.H.  either  Variable 
Speed  with  6-speed  regulator  or  Con- 
stant Speed  with  Blast  Gate  regulat- 
ion. Also  fitted  with  our  R.  R. 
Tuyere  Iron,  5  inches  deep  and  12  x 
14  inches  over  all.  The  revolving 
Ball  Valve  gives  close  control  of  the 
fire  and  quickly  breaks  and  cleans  out 
clinkers  and  ashes,  which  escape 
through  the  balanced  Ash  Gate.  Size 
of  hearth  38  x  42  in.,  weight  775  lbs. 

Write  for  further  particulars  con- 
cerning this  highly  efficient  Forge. 

Canadian  Blower  and  Forge  Co. 

Limited 

Berlin       -  Ontario 

St.  John  Montreal  Toronto  Winnipeg  Vancouver 


Save  50"^ 

on 

Stone  Sawing 


Anderson 

"Diamond  Reinforced" 

Saw  Tooth 

After  costly  experimenting,  we  have  pro- 
duced a  Saw  Tooth  which  enables  diamond 
saw  owners  to  reduce  their  cutting  (independ- 
ent of  laboyr)  by  50  per  cent. 

This  Tooth  is  the  "ANDERSON  REIN- 
FORCED DIAMOND  SAW  TOOTH." 

This  Tooth  contains,  instead  of  one  solid 
diamond,  a  number  of  small  pieces  making  up 
the  same  weight.  The  double  advantage  be- 
ing that  it  COSTS  LESS  and  LASTS 
LONGER. 

With  the  Reinforced  Diamond  Tooth  the 
diamond  is  inserted  in  a  broken  condition,  and 
perfectly  reinforced  with  steel.  As  the  tooth 
wears  down  only  small  pieces  can  go  to  waste, 
mere  dust,  and  it  is  impossible  for  them  to 
suffer  loss  through  entire  or  partial  breakage 
so  common  with  teeth  cutting  the  harder 
building  stones. 

When  the  first  layer  of  the  small  pieces 
have  done  their  work  and  are  worn  away,  the 
second  layer  comes  into  cutting  action,  and 
so  on,  until  the  teeth  are  worn  out. 

Write  us  for  prices. 

Geo.  Anderson  &  Co. 

of  Canada  Limited 

QUEBEC  BANK  BUILDING, 

MONTREAL 
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The  Modern  Way 
To  Clamp  Forms 

Look  at  the  illustration  and  contrast  this  strong 
sure  wire  clamp  with  the  old  and  inadequate 
method  of  clamp  forms. 

The  picture  tells  the  story.  Plate  and  loop  the 
wire  over.  Thread  up  the  wire  on  the  spindle — 
and  tighten  up — the  ratchet  holds  it  taut.  The 
wire  can't  slacken. 

Made  of  two  simple,  strong  cast  iron  parts,  and 
a  wrench  is  furnished. 

Write  for  a  price  list  and  circular. 

Agents  wanted  in  open  territory. 

Peerless  Form  Clamp  Co. 

407  N.  8th  St.,  St.  Louis,  Mo. 

Sold  by  F.  H.  Hopkins  &  Co.,  Montreal  and  Winnipeg 
Sales  Agents  for  City  of  Winnipeg  and  Provinces  of  Ontario,  Quebec,  New  Brunswick  and  Nova  Scotia 


1  c 


TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil    Refineries,  Etc. 

We  also  build 

Steel  Structures 

to  support  them. 

Write  us  Jor  quotations 

MacKinnon,  Holmes 
(b  Company  Limited 

SHERBROOKE,  QUE. 
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This    Illustration  Shows 

The  Great  Pliability  of  "Durable"  Wire  Rope 

Which  Differs  from  Old  Style  Wire  Rope 

Because 

Each  Strand  is  separately  served 
with  Fibrous  Material 


Replaces  Manilla  for  Stevedoring  and  other  Hoisting 

Dominion  Wire  Rope  Co.,  Ltd. 


Stocks  carried  in 

Montreal,  Winnipeg  and  St.  Catharines 


Montreal 


"Ransome" 

Concrete 


Mixers  § 


"Marion" 

Steam 
Shovels 


"Davenport" 

Loco- 
motives 


When  deciding  upon  a  special 
concrete  plant,  let  us  quote  you 
for  a  mixer  that  will  fulfil  all  your 
needs. 


We  supply  "Marion"  Shovels, 
Drag  Line  Excavators,  Rail- 
road Ditchers  and  Dredges 
in  all  sizes  and  styles — for 
all  classes  of  work. 


When  you  want  a  satisfactory 
ocomotive,  let  us  quote  you  and 
send  specification — prompt  ship- 
ment. 


F.  H.  HOPKINS  &  CO.,  MONTREAL 

Branches :-St.  Catharines,  Ont.         1206  union  Trust  Bid^.,  Winnipeg         Vancouver,  B.  C. 


Vol.  29 


Toronto,  July  14,  1915 


No.  28 


Renders  Concrete  Roads 
Most  Durable 

Minimizes  possibility  of  cracks  caused  by  temperature 
changes  and  non-uniform  sub-soil. 

Positively  adds  to  the  life  of  the  road,  as  well  as  greatly 
reducing  the  cost  of  maintenance. 

Write  us  for  Text  Book  on  "Roadways  and  Pavements" 

containing  data  from  the  results  of  actual  tests  ard  opinicrs 
of  the  best  known  and  accepted  authorities  on  concrete. 

Central  Steel  &  Wire  Co. 

Agents 

220  Kin^  Street  West  «  Toronto,  Ontario 
340  University  Street  -  «  Montreal,  [Quebec 
Warehouse  Stock  carried  in  Toronto  and  Montreal. 
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CAMERON  Pumps 


For 
Gritty 
Water 


Removable  Bushing  Type 

The  use  of  a  removable  cylinder  liner  secures  the  great- 
est possible  durabiHty  in  a  pump.  This  bushing  may 
be  turned  so  that  the  wear,  which  is  usually  greatest 
on  the  bottom,  can  be  gradually  distributed  over  every 
portion  of  its  surface.  Then  when  it  is  completely  worn 
out  a  new  bushmg  may  be  put  m  without  movmg  the 
pump  or  disconnecting  the  piping. 

These  pumps  last  a  lifetime. 

CANADIAN  INGERSOLL  -  RAND  CO.,  LIMITED 

MONTREAL,      -  CANADA 

BRANCH    OFFICES    THROUGHOUT  CANADA 


Jl 
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^UBBEI^  SYSTEM* 


^C/ATED  CO* 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


ftOMlNlO 


"  TAKING  ONE'S  OWN  MEDICINE  " 

When  you  find  a  physician  "taking  his 
own  medicine,  "  you  can  usually  rely  on  his 
diagnosis. 

Of  the  thousand-and-one  articles  of  rubber 
which  we  manufacture,  practically  all  are  used 
by  us  in  our  own  offices,  in  our  own  factories,  ' 
or  in  our  own  homes. 

WE  TAKE  OUR  OWN  MEDICINE 

Our  line-up  is  complete,  our  quality  is 
unexcelled  and  our  prices  are  right.  Let  us 
show  you  what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 


POMINION 
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The  Crossley  Center-Feed  Square-Leaf  Filter  Press 

C  onstructed  in  such  a  way  that  the  clay  can  be  removed   from   under   the  press,   tlius   obviating  any  possi- 
,     bility  of  grease  becoming  mixed  with  the  clay,  as  is  common  with  other  types  of  presses  where  the  clay  has  to 
be  lifted  out  over  tlie  side  rails.     This  press  will  save  50  per   cent,   in  the  cost   of  filter  press  cloths  as  com- 
pared with  other  presses.     Can  be  furnished  with  a  hand  wheel,  as  in  illustration,  or  witli  a  ratchet  attachment. 
Made  in  various  sizes  with  capacities  from  60  to  4,500  pounds. 

CROSSLEY  CLAY  WORKING  MACHINERY  IS  THE  STANDARD  OF  THE  WORLD 
Write  for  180  Page  Catalogue  containing  full  deicriptive  data  acd  illustraticnt. 

The  CROSSLEY  MACHINE  CO.,  Trenton,  New  Jersey,  U.  S.  A. 


"DULL" 

Drag  Line 
Excavator 


The  ''Dull"  Drag  Line  Excavator  is  most  valuable  equipment  for  the  con- 
tractor who  has  to  excavate  and  convey  earth  for  fills,  handle  sand  and  gravel  or 
take  materials  from  lakes  and  river  beds,  etc.  This  "Dull"  cableway  excavator 
is  the  most  practical  and  cheaply  operated  device  made  for  digging  materials 
either  above  or  below  water.  It  is  shovel,  conveyor  and  elevator  combined,  and 
is  operated  by  one  man. 

Write  for  literature 


The  Raymond  W.  Dull  Co,,  111  Washington  St.,  Chicago 

Canadian  Sales  Agents 

Bentz-Richardson  Co.,  WINNIPEG  Mills  Bros.,  2 1 5  Ryrie  Bldg.,  TORONTO 
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DUMB  WAITERS 

Roelofson  self  retaining 
dumb  waiters  are  fast  re- 
placing the  old  styles. 

They  are  so  constructed  that  they  will 
hold  the  car  stationary  at  any  point 
desired  without  the  use  of  brake  or 
rope  clamp. 

We  will  furnish  drawings  and  estimates 
of  costs  for  special  machines  to  be  used 
as  wall  hoists,  freight  or  invalid  eleva- 
tors. 

Roelofson  Elevator  Works 

Gait,  Ont 


I  Spruce  Dimension 

I  in  any  sizes  up  to  i2-in.  and  in  any  lengths  up  to  3o-ft. 

Also  Random  lengths  in  plank  and  timber. 

Spruce  treated  by  the  Kyanizing  process  to  preserve  it 
from  decay  a  specialty. 

Send  for  Illustrated  Booklet  and  Prices 

RERUN  MILLS  COMPANY 

Portland,  Maine 

(l<\iun(l(il  1.S52) 


INDUSTRIAL  LOCOMOTIVES 


The  designs  of  our  small  locomotives 
are  the  result  of  wide  experience. 

All  details  are  accurately  finished  to 
standard  gauges  and  are  absolutely  inter- 
changeable on  all  locomotives  of  the 
same  class  and  size. 

This  cuts  out  long  delays  when  parts 
wear  out,  as  parts  liable  to  wear  can  be 
kept  on  hand  or  shipped  promptly  from 
our  works. 

MONTREAL  LOCOMOTIVE  WORKS,  LIMITED 

DOMINION  EXPRESS  BUILDING,  MONTREAL,  CANADA 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers; — Eighth  page,  every  issue,  three  headings; 
quarter  page,  six  headings;  half  page,  twelve     headings;    full       page,    twenty-four  headings. 


Air  Compressors 

I  an.  1  iigcrsoU-Rand  Co.,  Ltd. 


Architects'  Instruments 

Stanley  Company,  W.  F. 


Air  Hoists 

Nortliein   Crane  Works 


Architectural    Iron  Work 

Aikenlicad      Architectural  Iron 
Works 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 
Steel  &  Radiation  l-imited 


Architectural  Terra  Cotta 

Northwestern  Terra  Cotta  Co. 
Toronto  Plate  Glass  Imp'tg.  Co. 


Ash  Hoists 

Gillis  &  Geoghegan 
Herbert  Morris    Crane    &  Hoist 
Company 


Asphalt 

Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 


Auto  Accessories 

t  an.  Consolidated  Rubber  Co. 


Bathroom  Fittings 

Can.   Consolidated   Rubber  Co. 


Belting 

Can.  Consolidated  Rubber  Co. 


Belting   (Conveyor,  Thresher,  etc.) 
Can.  Consolidated  Rubber  Co. 


Blast  Hole  Drills 

Hopkins  &  Co.,  F.  H. 


Blowers  and  Compressors 

Canadian  Blower  and   Forge  Co. 

Can.   Ingersoll-Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Turbine   Equipment  Company 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American   Enamelled   Brick  Co. 
Bradford  Pressed   Brick  Co. 
Hydraulic  Press  Brick  Co 
Interprovincial   Brick  Co. 
North-Western  Terra   Cotta  Co. 


Brick  Dryers 
Bechtel,  B.  E. 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Buckets 

Beatty  &  Sons,  M. 
Browning  Company 
Cleaton  Company,  R.  E. 
Hopkins  &  Co.,  F.  II. 
Manitoba  Bridge  &  Iron  Works 
Sudbury    Construction    &  Mach- 
inery Company 

Brick    Machinery   and  Supplies 

Beclitel,  B.  E. 

Crossl^y  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadswortli  llowland  Co. 


Bridges  (Steel) 

(  anadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon- Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  ('ompany 
National   Bridge  Company 
Pittsburgli-DesMoines    Steel  Co. 
Structural  Steel  Company 
Standard   Steel   Construction  Co. 


Builders'  Hardware 

Aikenhead  Hardware  Limited 


Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
.Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 


Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 


Cement 

Britnell  &  Company 
Interprovincial  Brick  Co. 
Morrison  &  Co.,  T.  A. 
Rogers  Supply  Company 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceresit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 

De  Laval  .Steam  Turbine  Co. 

E.  Laurie  Company 

Turbine  Equipment  Company 

Ceresitol 
,Ceresit  Waterproofing  Co. 

Chains 

Woodhouse   Chain  Co. 


Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys    (Reinforced  Concrete) 

Laurie  Company,  E. 

Turbine  Equipment  Company 

Coal  Chutes 

Manitoba   Bridge  &  Iron  Works 

Coal   Handling  Apparatus 

Beatty  &  Sons,  M. 
Browning  Company 

Concrete  Block  Machines 

London  Concrete  Machinery  Co. 

Concrete  Mixers  and  Appliances 

Canadian   Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

RaiKvay   Contractors  Supply  Co. 

Conduits 

Can.  II.  W.  Johns  Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen  Conduit  Co.,  Ltd. 
Kic-wiL    Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Wells  &  Gray 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Browning  Company 
Can.    Fairbanks-Morse  Company 
Canadian  Equipment  Company 
Dake  Engine  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Marsh  &  Henthorn 
Morris   Machine  Works 
Montreal  Locomotive  Works 
Rock  &  Power  Machinery  Co. 
Stinson-Reeb  Builders'  Supply  Co. 

Conveying  Machinery 

Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.  H.  W.  Johns  Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

.Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 


Cranes,  Travelling  and  Locomotive 

I5rowning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Pollard  Mfg.  Company 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Canadian  Equipment  Company 
Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 

Crushers    (Stone   and  Rock) 

Dominion  Road  Machinery  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
London  Concrete  Machinery  Co. 
Rock  &  Power  Machinery  Co. 

Culverts 

Pedlar  People 

Damp  Proof  Coating 

Ceresit  Waterproofing  Co. 

Derricks   and   Derrick  Fittitigs.' 

Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 
Xorthern   Crane  Works 
Pollard   Mfg.  Company 

Door  Hangers 

.Mlith    Mfg.  Company 


Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 


Dredges 

Beatty  &•  Sons,  M. 
Browning  Company 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis. 


Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 


Dump  Carts  and  Wagons 

Canadian   Eiiuipment  Company 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 


Dump  Cars,  Wheels,  etc. 
Bechtel,   B.  E. 

Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Manitoba   Bridge  &  Iron  Worn 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 


Drying  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  I 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Fans 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric   Air   Rock  Drills 

Canadian  IngersoU  Rand  Co. 

Electric  Impulse  Clocks 

(jent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ormsby   Company,   A.  B. 

Elevators 

Chelsea  Elevator  Company 
Northern   Crane  Works 
Roelofson  Elevator  Works 
Turnbull   Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  A 
Tile  Company 

Excavators 

Beatty   &  Sons,  M. 
Dull  Company,  Raymond  W. 
Hopkins  &  Co.,  F.  H. 
Pawling  &  Harnischfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co 
Sheldons  Limited 


Engines 

Canadian  Blower  and  Forge  C 

Can.    Fairbanks-Morse  Compar. 

Hopkins  &  Co.,  F.  H. 

Inglis  Company,  John 

Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wk  = 

Rock  &  Power  Machinery  t  o. 

Engineers  (Civil  and  Mechanical: 

Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman   &  Power 
Dominion  Engineering  &  Insp 

tion  Company 
Farmer,  John  T. 
Gait   Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 


Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filtration  Plants 

verMehr    Engineering   Co..  Jo 

Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
Ormsby   Company,   .A.  B. 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed   Concrete  Steel  Co. 
(Continued  on  page  12) 
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Largest  Steel  Guy  Derrick 
In  Canada 

Made  in  Canada   By  the  Power  of  Niagara 


Capacity — 35  tons 
Boom    75  ft. 


Mast- 90  ft. 

Bull  Wheel— 16  ft. 


High  class  steel  derricks  of  large  capacity 
are  our  specialty,  all  sizes  from  5  to  50 
tons. 

Electric  Hoists — Cranes — Derrick  Irons 
Stone  and  Marble  Working  Machinery 

POLLARD  MFG.  CO. 

LIMITED 
Niagara  Falls,  Canada 


Have  Your  Building  Daylighted 

While  it  is  not  possible  to  have  every  part  of  your  building 
daylight  it  is  practical  to  have  some  portions  of  most  build- 
ings daylighted.  The  one  best  way  to  accomplish  result  in 
daylighting  is  by  the  use  of 

LUXFER  PRISMS 

These  are  made  up  of  a  number  of  accurate  formed  prismatic 
angles  that  are  capable  of  refracting  daylight  and  putting  it 
where  it  is  wanted. 

Always  specify  the  first  and  best  prism — LUXFER. 

LUXFER    PRISM    COMPANY,  LIMITED 

100  King  Street  West,  Toronto,  Ont. 
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The  rise  and  fall  of  water 
in  a  Reservoir,  Tank  or 
Well  can  be  accurately  re- 
corded in  the  Eng'ineers 
Office,  even  if  it  is  fifty  miles 
away.  The  Transmitter 
will  show  locally  the  varia- 
tion, and  will  send  impulses 
to  the  Recorder  for  every 
inch  rise  and  fall.  The 
Recorder  will  show  all  this 
on  the  chart  and  the  pen 
acts  as  a  graphic  indicator, 
and  enables  the  level  of  the 
water  to  be  seen  at  a  g"lance. 

The  complete  outfit,  with- 
out batteries  or  line  wires, 
with  one  year's  supply  of 
charts  delivered  free,  duty 
paid  any  town  in  Canada 

$350.00 


Gent  &  Co.  9  Ltd. 

Leicester,  Eng. 

Cables,  Lodestone 


KERR 

Gate  Valves 


and 


Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 


design. 


Now  is  the  Time 


to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperoui 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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8  X  8  X  24  inch  Granite  Rock  Face  Block 

By  a  new  process,  which  protects  the  facing,  wliile  the  block 
and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN    '  '  ' 


Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 

THEY  COST  LESS         —        THEY  SELL  FOR  MORE 
YOU  SELL  MORE  OF  THEM 


being  cast,  we  eliminate  all 
ALL  ITS  SPARKLING  BEAUTY. 


8  X  8  X  21  inch  Granite  Smooth  Faced  Block 


traces  of  cement  from  the  face  of  block. 


These  cuts  show  blocks  just  as 
they  came  from  tlie  molds;  they  are 
not  treated  with  acid  or  scrubbed 
with  brush,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
by  any  other  system,  at  any  cost, 
that  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
BLOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  the  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 


Cast  Stone  Block  &  Machine  Co.,  Limited    (Zagelmeyer  System) 

298  Howard  Avenue,  WINDSOR,  ONTARIO 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 
Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Worki:   Seigneuri  4  William   Sti..  Montreal. 
Manufactureri  of  Boilen,  Caitingt,   Condeniert,  Elevatori,   Enginei,    Filtera,   Forginga,  Hydraulic 
Kachincry,    Pumpa,    ceatrifucal    and    reciprocating,  Steam  Turbinea,  Tanka,  Watar  Wheela,  WaUr 

Worki  Planu. 


Lachina  Watar  WorUa 
Thraa  million  aallona,  aisbtr  poanda  domaatic,  160  Iba.  Kra. 
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To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  ad)oininj>  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 


LONDON  Batch  Mixers 

London  Batch  Mixers  cost  less  because  they  will  run  for 
years  without  repairs,  or  break-downs.  They  produce  more  Con- 
crete, they  make  better  concrete  and  do  it  in  less  time.  These 
features  mean  clear  profits  to  the  Contractor  instead  of  less. 

Every  Mi  xer  Sold  Sells  Ten  More.    2000  Now  in  Use. 


Made  in  all  sizes  from  I4  yd.  to  2  '  >  yd.  Batch.    Get  prices  now  before 

starting  on  the  next  job. 


London  Batch  Mixer 

LONDON  BULL  DOG  BATCH  MIXER 

A  Small  Batch  Mixer  for  Small  Contract  Work. 

6  cu.  ft.  Batch,  50  cu.  yds.  per  day.    Can  be  operated  with 

less  men  than  any  other  Mixer.    Pays  for  itself  in  15 

days'   use.      Every  contractor  with  small  jobs 

should  own  a  Bull  Dog  Batch  Mixer.    Send  for 

Catalogue  No.  I  B. 

We  make  2.1  different  sizes  and  styles  of  Concrete  Mixers  also 
a  full  line  of  Concrete  Machinery  and  Cement  Working  Tools. 

London  Concrete  Machinery  Co.,  Limited, 

Branches  and  Agencies  in  every  large  city  in  Canadt 


London  Bull  Dog  Batch  .Mixer. 


London,  Ont. 


WORLD'S  L\RGEST  MANUFACTURERS  OF  CONCRETE  MACHINERY  AND  CEMENT  WORKING  TOOLS- 
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Brick,   Stone,   Cement   and   Concrete  Surfaces 

(except  floors)  can  be  preserved  and  beautified,  and  given  a  pleasing,  uniform  appearance,  by  tfie  appli 
cation  of  the  Toch  Brotfiers' 


ii 


LIQUID  KONKERIT" 


A   Liquid   Cement   Paint   in   colors   for   Interior   and   Exterior  use. 

This  material  not  only  decorates,  but  preserves  and  weather-proofs,  the  surface  to  which  it  is  applied,  and 
eliminates  that  coarse,  dirty,  ugly  appearance  so  common  to  ordinary  re-inforced  concrete  work. 
Saltpeter  will  not  come  to  the  surface  of  walls  treated  with  "Liquid  Konkerit." 

Light  wells,  passage  ways,  interiors  of  factories — 

wherever  the  maximum  of  light  is  required-  should  be  coated  with  "Liquid  Konkerit  Primer"  follow- 
ed by  a  finish  coat  of  White  "Liquid  Konkerit"  or  Flex-Sicco  ready  mixed  paint. 
"Liquid  Konkerit"  is  supplied  in  seven  standard  shades,  besides  white,  but  can  be  made  in  any  de- 
sired color  on  special  order. 


The  new  "Liquid  Konkerit"  booklet  thoroughly  describes  this  material  and  shows  the  attractive 
shades  in  which  it  is  supplied.     May  we  send  you  a  copy? 


Manufactured  in  Canada  by 

"R.  I.  W."  DAMP-RESISTING  PAINT  CO. 

DISTRIBUTORS: 

Black  Building  Supply  Company,  Limited,  Toronto  Western  Paint  Company,  Winnipeg 

Dartneii,  Limited,  Montreal  Canadian  Equipment  &  Supply  Company,  Limited,  Calgary  and  Edmonton 


\\  c  can  siippl>  y  ou  with  Hanj«ers  to  carry 
any  size  door  and 

Parallel  Equipment 
in  the  strongest  style  of  ii;ick. 
The  Round    Track  Adjustable 
Supports. 

M.iinif:!.  t  HI  f-r-  ..f 

The  best  i<()()ds  in  the  hanger  line 

ALLITH  MFG.  CO.,  LIMITED 

HAMILTON 


The  Ormsby-Lupton  Steel  Sash 
The  Superior  Steel 


Sash 


Gives  Fire  Protection 

Lowers  Insurance 

Rates 

Can  be  purchased  very 
little  in  advance  of 
the  price  of  Wooden 
Sash. 


Send  for  Catalogue  and  Prices, 
A.  B.  Ormsby  Company,  Limited 

A        .  J     ,1.  TORONTO 

Afiiociiited  wiln 

The    Metal   Shingle    &   Siding    Co.,  Limited 

Prcilon       MonfrenI        WinniprR        .Snjknioon  CnlRnry 
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Fire  Escapes 

Manitoba  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Floor  Hardener 

Ceresit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 

Sturtcvant  Co.  of  Can.,  T.td.,  B.  F. 

Furnaces 

Toronto  Furnace  &■  Creinatory 
Company 

Forges 

Canadian  Blower  and  Forge  Co. 
Slieldons  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Furnaces 

Smart   Mfg.  Co.,  Jas. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  Sbapley  &  Muir  Co. 

Gasoline  Engines 

Canadian  Fairbanks-Morse  Co. 
Coold,  Sbapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 

Generators,  Turbine  Driven 

De  Laval  Steam  Turbine  Co. 

Glass 

Consolidated   Glass  Company 
F.xcelsior  Plate  Glass  Co. 
Luxfer    Prispi  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Gravel  Washing  Plants 

Dull  Conipany,   Raymond  W. 


Hammer  Drills 

C  anadian    1  ngersoll  Rand  Co. 
High  Pressure  Pipe  Lines 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Heating  Apparatus 

(  anadian   Blower  and  Forge  Co. 
Sheldons  Limited 
Smart  Mfg.  Co.,  Jas. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoists,  Electric 

Northern   Crane  Works 

Hoisting  Apparatus 

Beatty  &  Sons,  M. 
Browning  Company 
('anadian    Ingersoll-Rand  Co. 
Gillis   &  Geogbegan 
Goold,  Sbapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh   &  Ilenthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 

Northern  Crane  Works 
Pollard  Mfg.  Company 
Pawling  &  Harnischfeger 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  IT. 
Marsh   &   Ilenthorn,  Limited 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thompson  Pipe  Co. 
Kerr   Kngine  Conipany 
Incinerators 

Ideal  Incinerator    &  Contracting 

Coinpany,  Limitefl 
Toronto  Furnace      Crematory  Co. 
Insulating  Compounds 

(  an.   II.   W.  Jobns-Manville  Co., 
Limited. 

Standard  Underground  Cable  (^o. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Co.,  F.  H. 
Bechtel,   B.  E. 

Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur.  Co. 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern   Crane  Works 
Kilns 

(Canadian  Blower  and  Forge  Co. 

.Sheldons  Limited 

Stmtevant    Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lath  Board 

Bishopric  Wall  Board  Co. 

Lime 

Dominion  Lime  Company 
Standard   White   Lime  Co. 

Lighting  and  Pumping  Installations 

Can.  H.  W.  Johns-Manville  Co., 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal  Locomotive  Works 

Marble  Working  Machinery 

Pollard  Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar   People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar   People  Limited 


Mechanical  Draft  Apparatus 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Meters,  Water 

.McDougall  Caledonian  Iron  Wks. 
.\'eptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil.  Tank  &  Pump  Co. 

Ornamental  Moulds 

London  Concrete  Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Packing 

Can.  Consolidated  Rubber  Co. 

Paints  and  Varnishes 

Dominion  Paint  Works 
Hopkins  &  Co..  F.  H. 

Paving  and  Paving  Materials 

Asphalt  &  .Supply  Company 
Barber   Asphalt   Paving  Co. 
Dunn   Wire-Cut- Lug   Brick  Co. 
National  Paving  Brick  Manufac- 
turers' Association 
Ontario  Asphalt   Block  Co. 
Paterson   Mfg.   Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

Dominion  Concrete  Co. 

Gartshore-Thomson  Pipe  Co. 

National  Iron  Works 

Pacific  Coast  Pipe  Co. 

United  States  Cast  Iron  Pipe  Co. 

Vancouver   Wood   Pipe   &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 

(Continued  on   Page  14) 


A  "One-Man"  Ash  Hoist 

1"he  G  <&  G  Telescopic  Hoist  is  so  designed  tliat  it  is 
practical  for  one  man  unaided  to  perform  the  entire  operation 
of  raising  ash  cans  to  sidewalk  and  lowering  empty  cans  to 
cellar. 

The  operator  standing  at  sidewalk 
level  can  raise  4  or  5  cans  without 
lea\ing  the  sidewalk. 


Robert  Findlay,  Arch. 


Raises  a  maximum  load  of 
500    lbs.    at    a  guaranteed 
speed  of  30  feet  per  minute. 
When   not  in   use,  hoist 
telescopes  and  no  part  shows  above 
street  level.   This  hoist  is  fitted  with 
a  patented  "silencer,"  making  it  ab- 
solutely noiseless  in  operaticin.  It 
can  be  installed  in  any  building,  did 
or  new. 

Write  to  our  nearest  a^ent  for  booklet  and  prices 


'Made  in  Canada' 


GILLIS  &  GEOGHEGAN,    Sherbrooke  Que. 


Black  Building  Supply  Co.,  Ltd.  B.  &  S.  H.  Thompton  &  Co.,  Ltd.  Wm.  N.  O'Neil  Co..  Ltd. 

Agents  for  (Jniario  Agents  for  (Quebec  Agents  for  British  Columbia 

Toronto  Montreal  VancouTar 

W.  T.  Grote,  Agent  for  Manitol)a,  Saskatchewan,  Alberta.  Winnipes 
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'MADE  IN  CANADA"  CHAMPION 

.f'^-  DUMP  WAGONS 

Capacities: 
1-1  2  Cubic  Yards. 
2  Cubic  Yards. 

If  you  are  looking-  for  a 
g-ood  Dump  Wagon,  you 
cannot  afford  to  overlook  the 
CHAMPION. 

Selected  materials  are 
used  throughout,  and  very 
careful  consideration  is  given 
to  the  details  of  construction 
as  well  as  to  the  workmanship. 
We  can  guarantee  the  Cham- 
pion Dump  Wagon  to  do 
what  any  other  Dump  Wagon 
will  do  and  "do  it  longer." 

Detailed  information  and 
catalog  upon  request. 

Manufactured  by 

The  Dominion  Road  Machinery  Company,  Limited 

Goderich,  Ontario 


The  "CHAMPION"  Dump  Wagon 


Champion   Road  and   Contractors  Outfits 

A  complete  and  varied  line  of  all  machines  for 
Road  Building  and  Street  Work 


Macadam  Roads 


must  be  built 
of  a 


Tough 
^  Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Uoininion  Paint  Works 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 


Pile  Driving  Machinery 

Hcatty  &  Sons,  M. 
Browning  Company 
Canadian    Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  II. 
Marsli  &  Ilentliorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,   Foundry  & 
Construction  Company 

Plaster  Bond 

Ceresit  Waterproofing  Co. 

Plumbing  Supplies 

Mueller  Mfg.  Co.,  II. 

Planing  Mill  Exhausters 

Canadian   lUower  and  Forge  Co. 

Slieldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 


Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

lona  Gypsum  Company 

Plug  Drillers 

Canadian  Ingersoll-Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian    Ingersoll-Rand  Co. 


Power  Engines 

Inglis   Company,  John 

Pressed  Brick 

Inlerprovincial  Brick  Co. 


Pump  Valves 

Can.   Consolidated  Rubber  Co. 


Pumps  and  Pumping  Machinery 

l!eatty  it  Sons,  M. 
Canadian  Blower  and  Forge  Co. 
Canadian   Fairbanks-Morse  Co. 
Canadian  Ingersoll-Rand  Co. 
Cook,  A.  D. 

I)e  Laval  Steam  Turbine  Co. 
Ilamillon  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
IngUs  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Morris  Machine  Works 
Smart-Turner  Machine  Co. 
Turbine  E(|uipment  ("ompany 

Quarry  Machinery 

Canadian    Ingersoll-Rand  Co. 
Diiminioii   R<jad   Macliinery  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin.  Barsby  &  Company 


Railway  Supplies 

Can.  H.  W.  Jobns-Manville  Co., 
Ltd. 

Gartshore,   Tohn  T. 
Hopkins  &  Co.,  F.  H. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

Ddniiiiioii  Koad  Machinery  Co. 
Kxeter   Mfg.    Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Morrison  &  Co.,  T.  A. 

Roof  Glazing 

Hope  &  Sons,  Henry 

Roofing  Material 
Bird  &  Son 

Bishopric  Wall  Board  Co. 
Can.   H.  W.  Johns-Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar    People  Limited 

Rubber  Covered  Rolls 

Can.   Consolidated  Rubber  Co. 

Rubber  Cement 

Can.   Consolidated  Rubber  Co. 

Rubber  Mats 

Can.   Consolidated  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Dull  Company,  Raymond  W. 

Safes  and  Baults 

Can.  Fairbanks-Morse  Company 
Taylor,  J.  &  J. 

Scales 

Can.    Fairbanks-Morse  Company 


Screens 

C  anada  Wir^  &  Iron  Goods  Co. 
Dominion  Road   .Machinery  (  o. 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Company 


Sewer  Pipe 

liritnell  &  Company 

C 'anada  Iron  Corporation 

Dominion  Sewer  Pipe  Co. 

Gartshore  Thomson  Pipe  Co. 

London  Concrete  Machinery  Co. 

National  Iron  Works 

C>ntario  Sewer  Pipe  Co. 

Smyth   &  Ryan^ 

Standard  Clay  Products  Ltd. 


Sheathing  Board 

Bishopiic   Wall   Board  Co. 


Shovels  (Steam) 

Browning  Company 
I'.eatty  &  Sons,  M. 
Canadian  Equipment  Company 
Hopkins  &  Co.,   F.  H. 
Montreal   Locomotive  Works 


Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Hope  &  Sons,  Henry 
Pedlar   People  Limited 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesM  oines  Bridge  &  Iron  Co. 
Hamilton    Mfg.    Co.,  Wm. 
MacKinnon,   Holmes   &  Co. 
.Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines    Steel  Co. 
Pedlar    People  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 


ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

ARCHITECTS  .'  Patronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  427-428 — Connecting  All  Department* 

MONTREAL 


July  14,  I!)!.- 


THE   CONTRACT  RECORD 


15 


r 


Good  Roads  Making  Good 

by  usin^ 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents  :—Ko^ex%  Supply  Co.,  Limited,  38  King  Street  West 


—  V  — 


Fairbanks  Water  Works  Valves 


Fairbanks  Double  Disc  Iron  Body  Gate  Valves 
are  particularly  adapted  to  water  works  installa- 
tions. 

The  mechanism  permits  valves  of  very  staunch 
and  compact  design  without  a  clumsy  appear- 
ance, and  offers  unique  advantages  for  the  re- 
newal of  parts  with  minimum  trouble  and  ex- 
pense. Ease  of  operation  and  absolute  freedom 
from  danger  of  the  wedge  becoming  stuck  are 
valuable  features,  and  the  elimination  of  friction 
l)etween  the  bearing  surfaces  of  the  wedge  faces 
and  s'eat  rings  materially  increases  the  durability 
of  these  \'alves. 

The  Valve  mechanism  is  a  douldc  (laic,  simple 
in  construction,  and  all  wearing  parts  are  fully 
brass  mounted. 

W'e  arc  prepared  to  quote  on  valves,  pipe  and 
fittings  for  your  complete  installation  and  will 
gladly  do  so  on  receipt  of  blue  prints  and  speci- 
licalions. 


The  Canadian  Fairbanks  -  Morse  Co.,  Limited 


.Seciiro  our  mn-  on 

Hub  Eiul   (iiilL-  N'alves, 
I lydnints.  Valve  Boxes, 
lM<li<  ator  Posts.  Filtinfrs, 
Pipe,  Check  Valves. 


Montr««l  Toroffil* 
Qurbec  Ottawa 
St.  Joh«  HamiJloo 


Rruin*  Edmonlo« 

Vlctori* 


Caiiada's  Departmental  House  for  Mechanical  Goods 
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Steam  Apparatus  and  Specialties 
Canadian  Jilowei   and   Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
.Sheldons  Limited 

Steam  Engines 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Steam  Turbines 

McDoiigall  Caledonian  Iron  Wks. 
Sturtevant    Co.  of  Can.  Ltd.,  li.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 

Steel 

Hopkins  &  Co.,  F.  H. 

Steel  Pipe 

I'age-Herscy  Iron  Tube  &  Lead 
C:o.,  Ltd. 

Sound  Deadening 

Can.  H.  W.   Tobns  Manville  Co., 
Ltd. 

Stair  Builders 

McGregor  &  Mclntyre 

Stair  Treads 

Can.   Consolidated  Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metals  Co. 

Stone  Backing 

Ceresit  Waterproofing  Co. 

Stone 

Britnell  &  Company 
Hagersville   Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Oakley  &  Son,  Geo. 
Quecnstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 
Stone  Saws 

Anderson,  Geo. 


Stone  and  Sand  Elevators 

Dominion  Koad  Machinery  ('o. 

Stone  Working  Machinery 

Pollard   Mfg.  Company 

Steel  Sash 

Hope  &  Sons,  Henry 

Structural  Iron  and  Steel 

Burlington  .Steel  Company 
('hicago  Bridge  &  Iron  Works 
DesMoincs  P-ridgc  &  Iron  Co. 
Dominion   Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba    Bridge  &   Iron  Works 
Maritime  Bridge  C'ompany 
Mc(iregor   &  Mclntyre 
I'iltsbiirgh-DesMoines    Steel  ("o. 
Reid  &  Brown 
Structural   Steel  Company 
Standard  Steel  Construction  Co. 

Stucco  Board 

Bishopric  Wall  Board  Co. 

Surveyor  Instruments 

!)ik(.iiian  Surveyor  Co. 
Swinging  Gears 

Dakc  Engine  Company 
Tanks  and  Stand  Pipes 

Chicago  Bridge  &   Iron  Works 

Goold,  Shapley  &  Muir  Co. 

Hamilton  Mfg.   Co.,  Wm. 

Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Ilenthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind   Engine   &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Toronto  Iron  Works 
Vancouver   Wood    Pipe   &  Tank 

Company 
Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 


Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 
Hunt  &  Co.,   Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  (^o. 

Tiling 

C^an.  Consolidated  Rubber  Co. 

Tires   (Auto,  Bicycle,  Motor-cycle, 
Carriage) 
Can.  Consolidated  Rubber  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Co. 

Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems   (Hand,  Power  and 
Electric) 

Morris  ("rane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.   ("onsolidated  Rubber  Co. 

Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.    Laurie  Company 

Tuiliine  Equipment  Company 
Turnbuckles 

Canadian    Billings     &  Spencer, 
Limited 
Vacuum  Cleaners 

United   Electric  Company 
Valves 

Canada  Iron  Corporation 
Can.   Fairbanks-Morse  Company 
Gartshore-Tbomson  Pipe  Co. 
Kerr  Engine  Company 
Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Ventilating   &   Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Deere    Plow    Co.,  John 
Tiffin   Wagon  Co. 
Watson   Wagon  Co. 

Wall  Board 

Bird  &  .Son 

l!ishopiic  Wall  Board  Co. 

Water  Level  Apparatus 

(ient  &  Company 

Waterproofing 

Can.  H.  W.  Johns-Manville  Co 
Ltd. 

Ceresit  Waterproofing  Co. 
Trussed   Concrete  Steel  Co. 
Wadsworth  Ilowland  &  Co.,  Inc. 

Waterproofing  Compound 

(  cresit   Waterproofing  Co. 

Water  Softeners  and  Filters 

.American  Water  Softener  f:o. 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 

Weather-Wear  Roof  Coating 

Ceresit  Waterproofing  Co. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Canada  Wire  &  Cable  Co. 
Dominion   Wire  Rope  Co.,  Ltd. 


^^TT^LUXPH ALTE"  is  a  heavy  road  oil  containing  8o%  of  solid  pure  bitumen  coni- 
-[^        bined  with  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  * 'FLUXPH ALTE"  has  been  placed  on  the  Canadian  market 

"FLUXPH ALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 

103-107  Board  of  Trade  Bldg.       -       -  MONTREAL 
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Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.     We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns.  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


OUR 

Facilities  for  supplying  any 
quantity  of 

CLEAN  CRUSHED  STONE 

Are  Unexcelled 

SHIPMENTS  -  G.  T.  R.  &  C.  P.  R. 
Team  Delivery  If  Required 

CEMENT 
SAND 

GRANOLITHIC 
TRAP-ROCK 

Rogers  Supply  Co.,  Limited 

28  King  St.  W.,  Toronto 


DUNDAS  QUARRY 

Capacity  4000  Tons  Daily 


MAIN  41S5 


18 


THE    CONTRACT  RFXORD 


July  14,  I'll.', 


ALPHABETICAL  LIST  OF  ADVERTISERS 




Alliei  t  Manufacturing  Coniiiany   .  . 
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Asphalt  &  Supply  Company   16 
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Dominion  Iron  &  Steel  Company   (17 
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Dominion  Sewer  Pipe  Company   2U 

Dull  Company,  Raymond  W   4 

Dunn    Wirc-Cut-Lug    I'.rick   Co   ri7 


P^lectric  Steel  &  Metals  Company  

Estcy  Bros  

Exeter  Manufacturing  Company    23 

Ford    Meter    I!o.\   Co   02 

Eraser.  W   ^54 

(ialt  Engineering  Compatiy,  John   72 

^Gartshore,  John  J   54 

Gartshore  Thompson  Pipe  &  Furnace  Co.   .  .  ID 

Gent  Company   8 

(;illis  &  Geoghegan   12 

Goodwin- Barsby  &  Company  

Goold,  .Shapley  &  Muir  Company   til 

Ilagersville  Contracting  Company   13 

Hamilton  liridgc  Works  Company   1 

Hamilton   Company,   Wm   f}4 

Hamilton,   S.   W     72 

Hopkins  &  Comi>any,  F.  H   7li 

Hunt  iV-  Company,  Robert  W   72 

lilcal  huinerator  &  Contracting  Company  ... 

Inglis   ("ompany,   John   57 

I  nterprovincial   Brick  Comiiany    75 

lona  Gypsum  Company   07 

Kerr  Engine  Company,  Limited   8 

Laurie  &  Lamb  

Lea,  R.  S   72 

Lightfoot,  Stanley   72 

London    Concrete    Machinery    Company    ...  ]'» 

Lu.xfcr  Prism  Company   7 

Mac  Lean  Daily  Reports   1!) 

MacKinnon  Holmes  &  Company  

Manitoba  Bridge  Works  Co  

Maritime  Bridge  Company   7o 

Marsh  &  llenthorn.   Limited   01 

McDougall  Caledonian   Iron   Works  Co.    ...  9 

McDougall,  Geo.  K   72 

McGregor  &  Mclntyre   73 

Metallic  Roofing  Company   05 

Miller  &  Company,  Geo.  M  

Montreal    Locomotive   Works,    Limited    ....  5 

Morris  Crane  &  Hoist  Co.,  Herbert   

Morris  Machine  Works   70 

Morrison  &  Company,  T.  A   72 

Mueller  Mfg.  Company,  II  ■. . .  58 

National  Iron  Works  Limited   04 

National  Steel  Car  C'ompany   21 

Ne|)tune  Meter  Company  *   ti,") 

Noble,  Clarence  W   22 

Northern  Crane  Works   22 

.Northwestern  Terra  Cotta  Conipany   

.Nova  Scotia  Steel  &  Coal  Co  

Oakley  &  Son,  Geo  

Ontario  .\si)halt  Block  Co.,  Ltd   71 

Ontario  Scwcr   Pipe  Company   'J(| 


Ontario  Wind  Engine  &  Pump  Co  jii 

Orpcn  Conduit  Company   ;:, 

Ormsby  Company,  A.  B   i  ] 


Page-Hersey  Company   ...  _ii 

Page  Wire  Fence  Co  

Paterson  Manufacturing  Company   .7) 

Pawling  &  Harnischfeger  

Pedlar  People  

Peerless  Form  Clamp  Company  

Pittsburgh-DesMoines  Steel  Co   7;; 

Pittsburgh  Valve,  Foundry  &  Construction 

Company   7] 

Pollard  Manufacturing  Company   7 

Power  &  Son  


Queenston  Quarry  Company  1  t 


Rcid  &  Brown   7j 

Ric-wiL  Underground  Pipe  Covering  Co.  . .  . 

R.  I.  W.  Damp  Resisting  Paint  Co   11 

Rock  &  Power  Machinery  Co   (,;; 

Roelof^on  Elevator  Works  

Rogers  Supply  Company   ]7 


Sackville    Freestone  Company   

Sarnia  Metal  Products  Co   02 

Sheldons  Limited    (;,■; 

.Simplex  Construction  Company  

Smart  Mfg.  Company,  Jas  

Standard  Clay  Products  Limited   17 

Standard  Steel  Construction  Co   t>; 

Standard  Underground  Cable  Co.  of  Canada 

Stanley  &  Company,  W.  F  

Stark  Rolling  Mills  Cympany  

Steel  &  Radiation   7^ 

Structural  Steel  Company   lil 

Sturtevant  Co.  of  Canada.  Ltd.,  B.  F   i.l 

Sun  Brick  Company  


Taylor,  J.  &  J  

Tittin  Wagon  Conipany  

Toronto  Iron  Works  

Toronto  Plate  Glass  Importing  Co  

Tiusscd  Concrete  Steel  Company   U"! 

Turnbull  Elevator  Company  

Tuec  Company  

verMehr   Engineering  Co.,  John   7'i 

Warren  Foundry  &  Machine  Co   71 

Watson   Wagon  Company   

Wayne  Oil  Tank  &  Pump  Co   02 

Woodhouse   Chain  VV'orks   

Woodstock  Concrete  Machinery  Company  .. 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Bring  Your  Sales  Up 
Nearer  Normal 

Analyze  your  sales  and  see  how  closely  they  approach  what  your 
normal  sales  should  be. 

Use  MacLean  Reports  to  pick  the  territory  where  increased  effort 
can  most  profitably  be  exerted.  Deal  with  each  territory  effectively. 
Get  on  the  job  first.  Make  all  your  time  count  in  "closing"  business, 
not  in  looking"  tor  it. 

MacLean  Reports  will  give  you  the  means  for  stimulating  sales  in 
localities  )Ou  want  to  reach  with  least  selling  expense  and  with  no  lost 
efforts.  The\'  will  give  you  early,  definite  and  detailed  information  of 
several  new  jobs  every  day  that  you  can  get  right  after. 

MacLean  Reports  will  put  you  in  touch  with  the  right  job  at  the 
right  time,  the  right  man  to  see  and  the  right  place  to  find  him.  They 
are  the  onl\-  effective  and  economical  method  for  keeping  pace  with 
competition.     Use  this  early,  authentic  information  to  your  own  profit. 

Write  today  for  sample  reports.  We  will  gladly  send  full  details  of 
the  service  as  applied  to  \our  business,  without  cost  or  obligation  on 
your  part. 

MacLean  Daily  Reports,  Limited 

25  Charlotte  St.  Toronto,  Ont. 
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SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
wood  and  steelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  mformation 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited        Winnipeg  Calgary 


BELL  AND  SPIGOT 
STEEL  PIPE 

COATED  AND  WRAPPED 


Made  in  sizes  from  i"  to  lo"  inside 
diameter  with  different  thicknesses 
for  varying  pressures. 


PAGE-HERSEY 
Iron,  Tube  &  Lead  Co.,  Limited 

TORONTO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in    took  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Linings 
Wall  Coping- 
Culvert  Pipe 
Inverts 

TelephonelToronto  Connectiom 
Parkdale  SOOO 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all 
lines  right  now  and  ours  has 
not  escaped.  Contractors  need 
work  and  are  tendering-  closer 
to  rock-bottom  than  they  have 
for  many  years.  All  material 
has  dwindled  in  price.  So  has 
labor. 

You  can  save  20"  ^,  to  30°  0  of 
normal  cost  by  building  your 
sewers  now.     The  extra 
or  I*'  ,1  that  money  costs  is  swal- 
lowed up  by  the  saving  on  work. 

-BUY  NOW- 

and  keep  the  wheels  of  progress  turning. 

The  Ontario  Sewer  Pipe  Co.,  Ltd. 

MIMICO,  ONT. 
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"National,"  Made  in  Canada 


The  Car 

V  he  National 
1)  u  in  p  Car  is 
stLirdiK'  built  with- 
OLil  any  iinnecess- 
ar)-  weig'ht.  It  is 
desig-ned  to  fullfil 
ever\-  need  of  the 
contractor.  The 
simple  dumping" 
arrangement  is  a 
feature  of  Nation- 
al Cars. 


Get  our  prices  and  details. 


The  Service 

The  Service  de- 
partment of  our 
orgfanization  is  an 
item  of  the  utmost 
importance.  Ever}' 
"National"  sold  is 
watched  by  our 
service  depart- 
ment and  sugges- 
tions are  made  for 
the  better  hand- 
ling" of  your  equip- 
ment. 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  BX'D'G. 


Built  of  Sackville  Freestone 


I'rnviiui.il  I '.irliaiiij.il  II  nMi'i;4^.  I'oronlo,  Norlli  ICiilranc 


Quarried 
in 

Canada^' 

Block  Stone 
Random  Stone 
Dimension  Stone 
Head  Sills 
Shoddy 
Stone  Sawing 

Get  our  prices. 


Sackville  Freestone  Company,  Limited 

Sackville,  N.  B. 

Toronto  Agent:  A.  W.  Steward,  Builders'  Exchange 
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ELECTRIC  and  HAND  POWER  TRAVELING  CRANES 


Electric  Bucket  Cranes,  Mono«Rail  Hoists,  Power  Plant  Cranes, 
Jib  Cranes,  Dock  Cranes,  Railway  Cranes,  Derricks. 

— Made  in  Canada 

NORTHERN  CRANE  WORKS,  Ltd.,  WalkerviUe,  Ont. 


WHY  COPPER  ALLOY 

All  Herringbone  latii  is  nuw  made  from  copper  alloy  instead  of  ordinary  steel.    This  change  costs 

the   mannfactnrers   and  dealers    in    Herringbone  ^P^^P^*"  Hath  thousands  of  dollars  a  year.    It  costs 

Alloy 

the  C(insumers  nothing. 

The  group  of  business  men  interested  in  promoting  Herringbone  sales  expect  the  increase  in  the 
vohnne  of  business  to  compensate  them  for  the  decreased  profit  per  yard.  This  increase  can  only  re- 
sult from  a  definite  impr(nement  in  Herringbone  quality.  They  therefore  demanded  the  most  search- 
ing tests  before  adojJting  the  new  policy. 

These  tests  consisted  of  seventy-five  quantitative  measurements  of  actual  corrosion  of  plain 
steel  bedded  in  hard  wall  plaster  as  comi)ared  with  seventy-h\  e  identical  tests  on  copper  alloy.  Five 
difterent  brands  of  jjlaster  were  used.  The  time  tests  were  continued  until  corrosion  on  copper  al- 
loy (but  not  on  plain  steel )  had  ceased.  The  average  of  all  these  tests  showed  that  copper  alloy  is  sixty- 
one  per  cent,  more  efficient  than  plain  steel  in  resisting  hard  wall  plaster  corrosion.  Ask  for  the  book- 
let "Why  Copper  .Alloy?" 

Clarence  Noble         -         General  Sales  Agent 

117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Manufacturers 


— SHEAffliNG— 

will  save  25%  in  time  and  money  in  building,  and  make  a  better  job.  it  takes  the  place  of  lumber 
and  sheathing  paper — is  more  quickly  and  easily  applied  —  co^ls  less — and  makes  buildings  warm, 
dry  and  rat  and  vermin  proof.  Ju^t  the  thing  for  tables,  granaries,  barns,  poultry  houses,  cold 
borage  rooms,  workshops  and  fadories. 

Write  for  Bookletsand  samples  of  Bishopric  Sheathing.  Lath  Board  and  Stucco  Board,  and  Permatite  Roofing,  to 


33T 


The  Bishopric  Wall  Board  Co.,  Limited,  538  Bank°stV6Ytawa,  Canad 
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DeLaval  turbine-driven  pump,  2080  fial.  per  minute,  225  ft.  head,  and 
DeLaval  motor-driven  pump,  2080  gal.  per  minute.  170  ft. 
head,  for  Corporation  of  Brockville. 


To  Reduce 
Pumping  Costs 

Use 

DE  LAVAL 

Centrifugal  Pumps 


The  centrifugal  pump  contains  no  gears,  valves,  pistons  or  packings,  except  the  simple  packings  about 
the  .shaft,  and  the  bearings  are  siinple  and  self-oiling.  All  internal  parts  of  a  De  Laval  Centrifugal 
Pump  are  at  once  acessible  upon  lifting  the  casing  cover  and  without  disturbing  piping  connections  and 
the  rotating  parts  can  be  lifted  out  upon  removal  of  bearing  caps.  All  parts  especially  subject  to  wear 
or  erosion  are  easily  and  quickly  replaceable,  and  because  of  our  limit-gage  method  of  manufacture,  dupli- 
cate parts  ordered  by  telegraph  can  be  installed  imrnediately  without  requiring  to  be  fitted. 

Every  De  Laval  machine  is  tested  for  efficiency  and  proper  running  before  shipment,  and  a  copy  of 
the  test  supplied  to  the  purchaser,  whose  representative  may  be  present  at  the  test  if  desired. 

By  means  of  the  De  Laval  Speed  Reducing  Gear  the  highest  duties  and  lowest  cost  per  gallon  pumped 
can  be  obtained  with  De  Laval  Steam  Turbines  and  Centrifugal  Pumps.    Send  for  new  Pump  Catalog  B. 

De  Laval  Steam  Turbine  Company,    Trenton,  N.J. 


TURBINE  EQUIPMENT  CO.,  LIMITED 

Canadian  Pacific  Bldg.,    TORONTO,  Can. 


THE  E.  LAURIE  CO., 

243  Bleary  Street,  MONTREAL,  Que. 


The  "PANAMA  LINE"  of  Road  Machinery,  Road  Graders, 

Levellers  and  Drags 


is  the  most  complete  line  of  practical  Road  Machinery  made  in  Canada 

GRADERS 
Panama  Giant  (traction)  3300  lbs. 
Panama  Standard  (6  horse)  2800  lbs. 
Panama  Boston  (2  or  4  horse)  1000  lbs. 
Panama  Jr.  Improved  (2  horse)  600  lbs. 


SCRAPERS 

Panama  Drag  Scrapers    Panama  Wheeled  Scrapers 
DRAGS 

3-Way  Drag  No.  1  3-Way  Drag  No  2 

Township  Winner,  8  ft.        Township  Winner,  7  ft. 
Panama  No.  1        Panama  No  2  Simplex 


CAST  IRON  AND  CORRUGATED  CULVERTS 


The  TOWNSHIP  WINNER 
Road  Drag 
With  the  .■Viili-Skid  Rear  Truck  Attached 


A  FULL  LINE  OF  CONCRETE  MACHINERY 

THEY  ARE  ALL  SAYING 
THE  SAME 
"Last  Spring  we  pur- 
chased from  the  Exeter 
Mfg.  Co.,  Limited,  one 
Panama  Jr.  Improved  Grader 
and  one  Township  Winner 
Drag  witli  truck.  Tlie  mem- 
bers of  our  Council  Hoard 
were  all  surprised  that  tliis 
grader  would  do  the  heavy 
grading  tliat  we  did  with  it. 
This  is  all  the  road  machin- 
ery we  have  in  our  town 
and  we  liavc  been  able  to 
keep  our  streets  in  excellent 
condition  with  the  use  of 
these  two  machines." 
(Signed) 
Reeve  of  Tccswatcr. 

H  you  want  Service.  Get  the 
PANAMA  JR.  IMPROVED. 
Don't     Get     the     "Just  as 

Good." 


The  Exeter  Mfg.  Co.,  Limited,  Exeter,  Ont. 


1915  Catalogue 

No.  255 


J.  L.  Nsilson,  Winnipeg,  Man.,  Western  Agents       T.  E.  Dean,  Ft.  William,  Agent  N.  Ont 


1915  Catalogue 
No.  2 
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Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 


Limited 

Welland,  Ontario 


After  A  Three  Years  Test  The  U.  S. 


Government  Adopts 

M — -^  THE  y^-A, 

(eMENT  -  UJN 


In  October,  1911,  the  U.S.  Government  leased  a  Cement-Gun  equipment 
for  applying  a  test  coaling  of  Gunite  (ihe  produ(fl  of  the  Cement-Gun)  to  a 
masonry  sea-wall.  The  atflion  of  the  elements  hat!  cut  away  the  cement  mortar 
and  the  wall  was  badly  in  need  of  repair.  A  short  sedion  was  "Gunited"  and 
its  ability  to  withstand  the  severe  adion  of  the  tides,  ice,  etc.,  was  closely  ob- 
served for  a  period  of  over  three  years. 

A  second  Cement-Gun  equipment  is  now  compleling  the  work,  handling 
from  80  to  1  00  cu.  ft.  per  hour.    See  cut! 

Do  we  need  to  say  more  ? 

Complex  engineering  problems,  similar  to  the  above,  are  being  solved  con- 
stantly by  the  Cement-Gun. 

Tell  us  the  conditions  to  be  met  and  let  us  help  you. 

Write  today  for  our  interesting  literature. 

Cement-Gun  Co.,  Inc. 

New  York,  N.Y. 
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The  Time  for  Givic  Improvements 

IN  this  country  the  need  for  doinj^-  effective  town 
planning-  work  is  apparent.  Our  towns  and  cities 
are  now  in  the  process  of  growing  up,  and  we 
have  every  opportunity  to  profit  by  the  experi- 
ence of  the  cities  of  the  old  world,  who  find  their 
cramped  streets  and  slums  such  a  difficult,  problem. 
If  all  Canadian  cities  were  of  one  mind  in  the  matter 
we  might  soon  have  urban  districts  that  would  be  a 
bright  example  to  the  rest  of  the  civilized  world,  but 
unfortunately  many  cities  that  have  now  attained  a 
considerable  size  have  allowed  themselves  in  their 
rapid  growth  to  go  rather  a  long  way  in  the  wrong 
direction,  and  it  will  be  only  by  taking  advantage  of 
the  present  lull  in  the  rush  of  business  activities  that 
they  will  be  able  to  place  themselves  in  a  strong  posi- 
tion as  well-built  cities. 

Ordinarily  our  organization  has  been  such  as  to  de- 
inand  constant  and  speedy  growth.  There  has  been 
little  time  to  consider  how  this  growth  inight  be  regu- 
lated or  guided  along  reasonable  lines.  Business  blocks 
have  been  rushed  up  without  sufficient  attention  to  the 
fire  hazard ;  real  estate  values  have  been  inflated,  and 
as  a  consequence  workinen's  homes  have  been  crowd- 
ed together  until  the  districts  inhabited  by  them  have 
come  even  to  have  a  resemblance  to  the  slums  of  the 
larger  cities  of  Europe.  Apparently,  no  one  has  con- 
sidered the  future,  or  whether  if  the  conditions  are 
ever  to  be  improved  the  money  will  be  found  to  make 
them. 

Now  that  things  are  quieter,  there  is  time  for  re- 
flection. It  is  true  that  there  .is  little  money  to  spare 
for  the  improvements  so  sorely  needed,  but  this  very 
fact  has  opened  the  eyes  of  many  to  the  unnecessary 
expense  incurred  by  letting  things  slide  in  the  first 
place  to  be  remedied  at  some  later  date.  Hard  times 
have  drawn  attention,  also,  to  the  undertaking  of 
municipal  improvement  work  as  a  means  of  providing 
employment,  and  now  that  money  is  less  easy  to  get 
than  formerly  city  authorities  are  beginning  to  realize 
what  the  improvements  will  cost  by  reason  of  their 
having  been  allowed  to  remain  undone  until  the  city 
has  reached  large  dimensions.  Fortunately  this  con- 
dition is  characteristic  of  only  a  few  of  our  cities, 
but  their  experience  cannot  be  presented  too  strongly 
for  the  benefit  of  the  small  towns,  and  even  villages, 
which  we  know  well  may  be  tremendous  cities  at  no 
very  distant  date.  Tremendous  city  or  not,  however, 
the  need  for  proper  regulation  of  the  growth  of  a 
towMi  remains  if  we  are  to  take  full  advantage  of  all 
the  possibilities  for  healthy  conditions  provided  by  the 
nature  of  this  country.  It  is  not  a  question  of  size : 
the  whole  matter  can  be  resolved  down  to  a  question 
of  the  good  of  every  individual.  In  a  large  city  there 
are  more  individuals  to  be  provided  for,  it  is  true  ;  but 
that  is  just  a  inatter  of  proportion.  The  individual 
should  have  as  healthful  surroundings  in  the  large 
city  as  in  the  country  village,  if  we  are  to  realize  the 
ideal  of  all  town  {)lanning. 

The  i)resent  period  of  business  depression,  which 
has  served  to  draw  our  attention  to  the  direction  in 
which  our  headlong  pursuit  of  wealth  was  leading  us, 
may  also  serve  to  direct  our  thoughts  towards  the  rec- 
tification of  some  of  our  errors  and  to  the  formulation 
of  a  few  good  resolutions  for  the  future.  When  the 
average  factory  gets  through  a  run  of  rush  work  the 
management  generally  find  it  necessary  to  have  a 
clcan-up,  and  if  they  are  at  all  inclined  to  make  the 
most  of  their  ojiportunities  they  re-organize  their  oper- 
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ating  system  with  a'  view  to  miiiinii/iii^'  the  clean-up 
work  that  will  be  necessary  after  another  such  rush. 
A  similar  course  should  be  taken  by  our  municipal 
authorities:  now  is  the  time  to  recoj^ni/.e  deficiencies 
in  the  working  of  systems,  and  to  improve  them  to 
meet  the  requirements  of  modern  social  conditions. 

This  work  is  being  made  the  easier  for  the  individu- 
al municipalities  by  the  organization,  by  the  Domin- 
ion and  some  of  the  Provincial  Covernments,  of  de- 
I)artments  to  look  after  the  preparation  of  work  in 
town  planning  schemes.  By  the  recent  Western  tour 
of  Mr.  Thomas  Adams,  Town  TManning  Adviser  to  the 
Commission  of  Conservation  at  Ottawa,  a  great  deal 
of  interest  has  been  aroused  in  the  cities  of  the  prairies, 
and  it  is  hoped  that  this  interest  will  develop  into 
action.  If  the  larger  cities  will  take  the  lead  the 
smaller  ones  will  follow.  It  is  in  the  West,  too,  that 
town  planning  projects  can  be  introduced  at  a  most 
opportune  time,  for,  although  the  cities  have  grown 
u])  rapidly,  they  have  not  been  built  so  solidly  wrong, 
if  one  may  use  such  a  term,  as  the  Eastern  cities, 
which  hav.e  been  built  more  after  the  European  style. 
Winnipeg  has  made  a  good  start :  few  Canadian  cities 
have  such  wide  main  streets  in  the  business  districts. 
For  some  time  there  has  been  a  Housing  and  Towm 
Planning  Association,  and  now  there  is  a  Committee 
of  the  Industrial  Bureau  on  Town  I'lanning  and  Civic 
Betterment  to  further  schemes  for  improvement  in 
\-arious  civic  lines.  A  permanent  body  known  as  the 
(ireater  Winnipeg  Plan  Commission  has  been  appoint- 
ed to  take  official  charge  of  the  work  of  planning  and 
re-planning. 

The  Commission  is  now  preparing  a  plan  cover- 
ing the  whole  district,  so  that  the  city  can  work  to 
this  plan  as  it  develops  in  the  course  of  time.  The 
area  to  be  covered  by  the  scheme — Greater  Winnipeg 
covering  over  one  hundred  square  miles — ^^is  consider- 
able, but  it  affords  the  room  for  the  working  out  of 
an  undertaking  that  will  make  Winnipeg,  not  only 
the  largest  city  of  the  West,  but  also  the  best  from 
all  points  of  view.  As  noted  recently  in  The  Contract 
Record,  Mr.  Paul  Schioler,  the  City  Bridge  Engineer, 
has  prepared  drawings  for  the  three  ne^  bridges  which 
the  city  intends  to  build,  and  in  the  preparation  of 
these  preliminary  designs  engineer  and  architect  have 
co-operated  to  produce  bridges  suitable  in  structure 
and  pleasing  in  appearance. 

What  Winnipeg  is  doing  is  an  example  of  what  all 
our  cities  and  towns  sliould  be  doing  according  to  their 
several  necessities.  Money  may  be  tight,  but  what  we 
do  in  connection  with  town  planning  to-day  will  bene- 
fit those  who  come  after  us.  They  would  have  to 
improve  where  we  have  not  improved  or  have  let 
things  slide,  even  as  many  of  the  cities  of  the  old 
world  have  had  to  do.  If  we  do  our  duty  in  the  ])re- 
scnt  there  is  no  reason  why  the  cost  should  not  ,be 
spread  over  a  number  of  years,  and  the  expense  will 
not  be  so  heavy  as  if  the  improvements  were  deferred 
so  long  that  they  became  difficult  to  make.  The  whole 
spirit  of  the  necessity  of  the  undertaking  of  town  plan- 
ning measures  at  the  present  time  is  expressed  thus, 
because  it  is  cheaper  to  put  them  into  effect  to-day, 
even  though  money  is  not  so  ])lentiful.  Works  such 
as  these  can  be  financed  without  much  difficulty  so 
that  the  burden  can  be  spread  over  a  long  period,  or 
at  any  rate  carried  along  until  more  ])rosperous  times 
for  disposal. 

In  addition  to  its  connection  with  the  relief  of  un- 
employment, the  desirability  of  undertaking  these 
works  now  is  apparent  when  we  consider  what  has 


been  the  case  in  the  past.  We  have  been  too  busy 
growing  to  care  much  how  we  grew.  We  shall  he 
too  busy  in  the  future  to  pay  the  necessary  attention 
to  the  matter  unless  we  organize  the  whole  of  the 
work  so  that  it  becomes  part  of  the  cities'  natural 
growth.  It  is  useless  to  make  good  resolutif)ns  and 
defer  their  carrying  out  until  the  outlook  is  brighter; 
they  are  too  likely  to  be  overlooked,  as  in  the  past. 
Now  is  the  time  to  act,  and  all  our  municipalities 
should  back  up  the  Dominion  and  Provincial  Govern- 
ments in  their  efforts  to  make  our  Canadian  cities  and 
towns  something  for  us  to  proud  of.  This  may  entail 
some  sacrifice,  but  our  reward  will  come  in  added 
pleasure  in  life  and  the  greater  prosperity  that  attends 
live,  well-run  cities;  and  we  shall  have  the  additional 
satisfaction  of  knowing  that  we  have  earned  the  grati- 
tude of  succeeding  generations. 


Signs  of  Revival 

WHILE  only  213  building  permits,  of  a  total 
value  of  $1,024,115,  were  issued  in  the  city 
of  Montreal  for  the  month  of  June,  as  com- 
pared with  549  permits  of  a  value  of  $1,943,- 
596  for  the  same  month  of  1914,  it  is  interesting  to 
note  that  the  figures  for  June  are  the  best  of  the  year. 
The  previous  best  month  of  this  year  was  April,  with 
permits  of  a  value  of  $973,891.  The  total  figures  for 
the  first  six  months  of  the  year  shf)w  that  1,161  per- 
mits of  a  value  of  $3,419,109  have  been  issued,  as 
against  2,372  permits  of  a  value  of  $8,521,910  for  the 
same  period  of  1914.  Though  the  total  figures  for  the 
half  year  are  behind  those  for  the  first  half  of  1914,  it 
is  evident  that  a  considerable  revival  is  under  w^ay, 
and,  while  Montreal  seems  to  be  more  favorably  placed 
in  this  respect,  the  improvement  only  reflects  the  gen- 
eral trend  of  things  throughout  the  country. 


Non-Slip  Bitulithic  Paving 

TH  F.  Twelfth  Street  hill  at   New  Westminster. 
H.  C,  now  being  laid  with  a  bitulithic  carpet, 
will  have  a  non-slip  surface.    It  differs  some- 
what from  the  bitulithic  paving  in  use  on  the 
tlat  in  several  important  details,  the  effect  being  to  af- 
ford horses  a  better  foothold  than  can  be  had  on  most 
IKived  streets  on  heavy  grades. 

The  ordinary  bitulithic  process,  in  the  case  of  car- 
peting a  sound  macadamized  road,  is  as  follows:  The 
road  is  scarified  to  a  depth  of  three  inches,  having  been 
first  flushed.  An  inch  and  a  half  of  new  rock  is  added 
to  the  rock  loosened  by  the  scarifying  process,  and  the 
base  thus  formed  is  rolled  and  sprinkled  with  bitumen 
in  order  to  form  a  bond  with  the  2-inch  top,  which  is 
spread  on  in  two  layers  rolled  separately.  This  top 
is  composed  of  the  usual  bitulithic  mixture  of  small 
stone,  sand  and  bitumen,  and  is  put  on  at  a  tempera- 
ture varying  from  220  to  250  degrees  Fahrenheit,  ac- 
cording to  the  weather.  In  hot  weather,  which  is  bet- 
ter for  this  work  than  cold,  the  mixture  need  not  be 
so  hot.  On  top  of  all  is  spread  a  squeegee  coat  of  fine 
stone      to  I4i  inch,  rolled  in,  and  the  road  is  finished. 

On  the  hill,  however,  the  process  changes  when  the 
top  has  been  rolled  in.  There  follows  a  mineral  flush 
coat  of  small  stone  coated  with  bitumen,  rolled  in.  and 
the  final  squeegee  coat  of  ^  in.  stone. 

The  improvement  of  Twelfth  and  Columbia  streets 
is  of  importance,  also,  as  marking  a  practice  not  hither- 
to employed  to  any  extent  in  the  New  Westminster 
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district,  viz.,  that  of  carpeting  macadamized  roads.  By  sent  representatives  to  inspect  the  job,  and  it  is  Hkely 

this  method  the  sohd  foundation  of  a  good  macadam-  that  should  it  hear  out  the  claims  of  the  paving  people 

ized  road  is  not  wasted  when  it  is  decided  to  i)ave.  the  method  will  come  to  be  rather  extensively  us^d  in 

.\lrcad\'  sniiu'  nf  the  siirn  mndiiig  municipalities  have  the  neighborhood. 

Beautifying  Our  Streets* 

By  Prof.  A.  A.  Stoughton 


FOR  the  last  few  years  we  have  been  so  industri- 
ous in  telling  city  officials  and  commissions 
that  city  planning  does  not  mean  the  city 
beautiful  that  we  have  almost  persuaded  our- 
selves that  this  is  true.  We  have  been  so  much  con- 
cerned with  street  widths  and  angles  of  light  and  build- 
ing laws  and  subsurface  structures  and  areas  of  courts 
that  the  opportunity  to  discuss  beautiful  architectural 
accessories  of  cit\'  planning  comes  to  me  as  a  pleasant 
surprise.  This  countr\  is  making  rapid  progress  to- 
wards fulfilling  the  scientific  reciuirements  of  our  trade, 
because  so  much  planning  is  being  done  in  the  light 
of  highly  organized  study.  It  is  relatively  easy  to  fix 
the  width  of  streets  and  not  impossible  to  tell  how  far 
apart  to  put  them  in  a  given  case  ;  the  books  will  tell 
how  to  orient  them.  There  are  more  and  more  in- 
stances of  good  street  planning  in  this  country,  be- 
cause more  new  districts  are  being  laid  out  here  than 
elsewhere;  and  we  have  plenty  of  competent  men. 
But  such  good  work,  with  all  its  merit  and  its  scientific 
accuracy,  leaves  the  man  in  the  street  cold.  Only  a 
city  planner  raves  over  a  fine  scheme  on  paper  or  made 
"concrete"  only  in  walks  and  curbs  and  pavements, 
because  he  only  can  visualize  its  total  effect  in  beauty, 
which  may  never  be  fully  realized.  I  have  in  mind  a 
grand  avenue,  recently  constructed  in  upper  New 
\'ork,  250  feet  wide,  with  all  the  potentiality  of  an 
Avenue  des  Champs  IClysees,  which  should  have  be- 
come lined  with  fine  residences,  but  on  which  the  high 
])r()perty  values  created  justified  nothing  short  of  tene- 
ment houses.  It  is  this  total  eli'ect  in  beauty  which 
we  are  to  consider  briefly. 

City  {)lanning,  being  so  comprehensive,  cannot  con- 
sider its  duty  discharged  until  its  street  system  is  giv- 
en its  i)roper  natural  and  architectural  setting  or  back- 
ground, until  it  is  furnished  with  the  necessary  fix- 
tures conceived  in  an  artistic  spirit,  and  enriched  with 
objects  of  sentiment  and  beauty  fur  the  enjoyment 
>'i  all.  W  hat  would  the  streets  of  most  European  cities 
lie.  fine  as  their  buildings  are,  lacking  the  fountains 
and  statues  and  columns,  the  commemorative  tablets 
and  monuments,  which  si)eak  in  varying  language  to 
the  passer-by — .,t  jjatriotism  and  glory  and  history; 
"f  science  and  art;  of  the  things  of  the  mind;  of  local 
jiride;  of  aspirations  and  moral  values;  of  humor  and 
gaiety;  of  religious  faith  and  of  life  and  death — run- 
ning the  gamut  of  emotions,  appealing  to  every  senti- 
ment and  stirring  thoughts  in  every  cranny  of  the 
luind?  W'e  think  of  many  towns  only  in  terms  of  their 
nrnamental  features,  without  which  the  towns  would 
be  uninteresting  and  bare,  like  an  unfurnished  house. 
More  than  anything  else,  this  furnishing  of  the  streets 
with  objects  making  a  varied  appeal — the  gathered 
mementoes  of  the  |)ast.  the  artistic  heritage  of  local 
and  race  history  and  achievement — gives  a  place  a 
personality  and  an  intimate  and  hospitable  character. 

From  earliest  times  it  lias  been  a  most  natural  cus- 
tom to  decorate  the  highways  and  |)ublic  places  with 

•  Paper  before  the  recent  Town  I'lnnning' Convention  lielil  in  Detroit. 


memorials.  Our  minds  run  back  to  the  avenues  of 
sphinxes,  the  obelisks,  and  the  figures  of  men  and  ani- 
mals, symbolizing  the  gods  of  Egypt.  Among  the 
Greeks  and  Romans,  the  votive  offerings,  the  religious 
figures,  the  effigies  and 'war  memorials  and  edicules  of 
various  kinds,  added  greatly  to  the  interest  of  the 
streets.  The  Romans  were  decorators  of  the  public 
places,  their  architecture  supplying  the  finest  setting 
possible  in  the  noble  colonnades  and  porticoes,  unit- 
ing all  the  separate  features  into  a  harmonious  piece 
of  decoration.  The  altars  and  rostra,  the  statues  of 
emperors  and  gods,  the  columns  and  triumphal  arches, 
have  each  a  part  in  the  composition.  This  fine  tradi- 
tion was  followed  by  the  Italians  of  the  Gothic  period 
and  of  the  Renaissance,  whose  spires  and  campanili 
and  fountains  added  a  dift'erent  though  no  less  decor- 
ative note.  The  enrichment  of  the  street  picture  was 
not  by  any  means  peculiar  to  the  sunny  southern 
countries  where  the  open  air  life  is  natural.  Northern 
places  have  held  the  same  custom,  and  especially  in 
modern  times,  with  expanding  resources,  they  have 
beautified  the  setting  of  their  life.  In  the  smaller  ones 
we  have  a  fountain,  market  cross,  a  wayside  shrine,  a 
figure  of  the  local  hero  or  the  glorification  of  a  signal 
event.  In' the  larger  ones  we  have  an  Arc  de  I'Etoile, 
a  Eontaine  de  I'Observatoire,  a  Pont  Alexandre  III.,  an 
Albert  Memorial,  a  Thames  Embankment,  a  Scott  Me- 
morial, a  Sieges  AUee,  a  Kaiser  Wilhelm  I.  Monument, 
a  Victor  Emmanuel  Monument,  a  Washington  Monu- 
ment, Grant  Monument,  and  the  like,  of  too  many 
sj^ecies  to  mention  even  the  types. 

In  the  logical  development  of  a  town  the  necessaries 
come  first — fixtures  for  lighting,  standards  for  carry- 
ing wires  and  signboards,  mail  and  fire  alarm  boxes, 
receptacles  for  waste,  benches,  shelters  and  waiting 
stations,  drinking  fountains  for  man  and  beast,  kiosks 
for  vending  and  advertising,  public  conveniences,  en- 
trances for  sub-surface  structures,  bridges  and  elevated 
structures.  All  of  these  utilities  must,  of  course,  be 
treated  decoratively  so  as  to  be  agreeable  in  form  and 
to  harmonize  in  scale  and  character  with  their  sur- 
roundings. In  many  cases  the  original  useful  purpose 
is  merged  in  the  decorative,  and  certain  of  them — as 
fountains,  for  instance — exist  for  the  latter  only.  In 
the  next  class  may  be  put  such  conveniences  as  ramps 
and  steps,  retaining  walls,  bridge  approaches  and 
waterside  constructions  generally,  city  gateways,  park 
enclosures,  towers  for  beacons  or  bells,  clocks  and  sun- 
dials, bandstands  and  pavilions,  which  present  an  even 
more  natural  appeal  for  artistic  treatment.  Then  there 
are  all  the  resources  of  natin-e,  the  ])lantation  o(  mass 
and  surface,  the  green  i<\  Uu-  iai)is  vert  with  the  glow 
of  tlic  i)arterre,  and  the  sparkle  and  tinkle  of  water. 
I  Ikii  come  the  purely  ornamental  features,  in  which 
art  and  sentiment  join  hands  to  add  the  highest  touch 
of  grace  to  the  street  picture,  varying  in  a  wide  range 
between  the  boulder  bearing  an  inscription  and  the 
triumphal  arch  or  the  many-figured  groui).  Finally, 
above  all.  there  is  the  embellishment  of  the  buildings, 
])rivate  or  ])ublic,  which  line  tlie  streets  or  occupv  open 
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spaces,  and  make  or  mar  them.  'I  liis  pliasc  of  the  sub- 
ject is  outside  the  scope  of  this  paper,  but  I  may  say 
that'  if  buiUhngs  are  to  enter  into  the  decorative 
scheme  of  the  streets  they  should  at  least  be  visible. 
It  is  sad  to  think  how  much  of  the  ])ossible  effect  of 
fine  buildings  is  never  realized  on  account  of  our  long, 
narrow  streets  and  the  rigid  adherence  to  the  rectang- 
ular block.  For  buildings,  as  for  monuments,  a  short 
vista  gained  by  cutting  off  or  turning  a  street  or  broad- 
ening it  into  a  decorative  place  is  necessary.  I  come 
from  a  place  which  glories  in  the  possession  of  several 
fine  avenues  122  feet  wide,  giving  unusual  opportuni- 
ties for  architectural  effect.  One  of  them  is  notable 
as  being  the  longest  street  in  the  world.  But  although 
running  nearly  straight  for  (S25  miles,  it  turns  as  it 
crosses  another  princijjal  avenue,  and  is  faced  on  the 
latter  by  a  fine  building,  which  therefore  has  its  full 
effect.  Perhajjs  1  should  add  in  another  category  those 
embellishments  for  which  former  times  give  no  pre- 
cedent, which  are  the  most  obtrusive  and  insistent  of 
all,  and  from  which  the  most  enlightened  society  has 
so  far  been  unable  to  protect  itself — the  advertisements. 
I  will  say  only  that  the  state  which  finds  a  remedy  for 
this  outrageous  evil,  which  renders  nugatory  all  beauty 
in  our  streets,  deserves  a  reward  equal  to  that  of  the 
man  who  con(|uers  cancer  or  typhoid. 

There  are  no  rules  for  designing  street  features  ex- 
cept those  applying  to  other  works  of  art.  The  book 
of  suggestion  is  wide  open  in  the  aspect  of  foreign 
cities  and  towns.  When  we  turn  its  pages  we  find  an 
ast()nishing  variety  in  the  choice  of  motive,  in  treat- 
ment and  in  placing.  Every  problem  of  treatment  and 
adjustment  has  its  own  special  conditions  and  its  own 
best  solution  by  which  the  object  shall  be  related  most 
agreeably  to  its  purpose  and  site  and  surroundings  to 
give  it  individuality  and  distinction.  To  pass  about 
the  Grand  Boulevards  and  along  the  great  east-and- 
west  axis  of  Paris — one  of  our  most  common  mental 
promenades — gives  a  most  complete  exposition  of  the 
subject.  We  see  the  monument,  isolated  or  adosse,  the 
column  and  obelisk,  the  architectural  setting  of  sculj)- 
ture,  the  group  and  equestrian  statue,  the  fountain  and 
pool,  the  triumphal  arch  and  the  city  gate,  the  decor- 
ative avenue  leading  up  to  a  monument  or  building, 
open  places  of  various  sorts,  the  splendid  building  en- 
hancing and  being  enhanced  by  its  surroundings,  the 
careful  use  of  the  green  of  nature,  the  color  of  flowers 
and  the  flow  of  water,  the  variety  of  effects  of  chang- 
ing angles  of  view,  the  terraces  and  balustrades  and 
ramps  and  bridges. 

Our  cities  will  scarcely  put  on  the  garment  of 
beauty  and  wear  it  with  an  air  of  ease  and  accustomed- 
ness  until  our  people  gain  that  real  culture  which 
shows  itself  in  the  ai)i)reciation  of  the  fitness  of  things. 
Now,  even  in  places  where  objects  of  art  are  set  up, 
we  often  see  glaring  and  ridiculous  contrasts,  like  a 
man  in  full  dress  with  tan  shoes  or  with  dirty  hands. 
I  have  in  mind  an  example  of  this,  where,  in  one  of  the 
most  fashionably  frequented  city  squares  in  America, 
opposite  one  of  our  proudest  hotels,  there  stands  an 
island  which  was  decorated  with  a  bronze  lamp,  speci- 
ally designed,  provided  by  an  art  association.  The 
man  who  operated  a  switch  near  by  had  made  himself 
comfortable  by  installing  against  this  lamp  a  dilajjid- 
ated  rocking  chair,  which  was  kei)t  in  countenance  by 
a  battery  of  street-cleaners'  rubbish  cans,  brooms,  etc., 
as  a  permanent  furnishing  of  the  spot. 

But  without  a  culture  and  love  of  beauty  for  its 
own  sake,  and  basing  our  plea  on  a  lower  plane,  we 
should  accomplish  more  if  we  could  con\'mce  the  au- 


thorities of  the  money  value  of  civic  art.  Just  as  many 
foreign  products  command  a  high  price  purely  for  the 
element  of  beauty  of  design  in  them,  so  a  beautiful 
street  or  square  or  bridge  or  building  or  monument 
raises  the  value  of  real  estate  in  the  vicinity,  while  a 
city  which  as  a  whole  is  organized  on  attractive  lines 
draws  people  and  business  enterprises  to  itself,  has  its 
fame  carried  far  and  wide  by  every  chance  visitor,  and 
recoups  itself  directly  and  indirectly  for  the  outlay 
many  times  over.  Beauty  as  an  asset  convertible  into 
real  estate  values  and  tax  returns  is  recognized  by 
most  foreign  cities— not  yet  sufficiently  by  ours.  As 
soon  as  our  people  realize  this  they  will,  of  course, 
hasten  to  invest  in  ])ublic  art. 

We  of  this  country  are  fortunate  in  that  few  monu- 
ments have  been  inflicted  ui)on  our  cities,  and  that 
other  fixtures  are  not  of  a  very  permanent  nature. 
Sculpture  has  developed  as  rapidly  as  architecture  in 
the  present  generation,  and  we  are  now  for  the  first 
time  in  a  position  to  memorialize  great  deeds  and 
events  by  monuments  that  future  generations  will  not 
feel  like  removing  to  sequestered  depths  of  the  parks. 
Sunset  Cox  hailing  a  trolley  car  on  I'ourth  Avenue, 
New  York,  will  hardly  have  any  replicas,  to  mention 
but  one  artless  object  set  in  a  high  place.  Despite  the 
absence  of  art  commissions  in  many  places  and  of  com- 
petent committees  for  the  erection  of  memorials,  much 
better  work  is  being  done  by  reason  of  the  general  ele- 
vation of  intelligence  which  impels  committees  to  seek 
exjjert  advice  in  such  matters,  and  because  better  talent 
is  available.  It  is  far  better  to  leave  our  streets  and 
parks  bare  of  everything  but  the  necessaries  for  a  long 
time  than  to  fill  them  with  meretricious  ornaments, 
debasing  rather  than  elevating  taste,  setting  a  low 
standard  and  pre-empting  good  sites,  as  it  is  practically 
impossible  to  dislodge  them  on  the  score  of  bad  art 
once  they  have  dug  themselves  in.  It  is  well  to  pro- 
ceed slowly.  All  cities  and  towns,  large  or  small, 
should  be  urged  to  appoint  art  commissions,  or  at  least 
to  secure  competent  advisers  for  special  occasions,  and 
all  such  experts  should  be  encouraged  to  do  their  whole 
duty  in  riiaintaining  the  highest  standard  in  civic  art. 

The  placing  of  works  of  art  with  us  is  specially 
difficult  on  account  of  the  paucity  of  good  sites  fur- 
nished by  the  gridiron  plan,  unmitigated  by  studied 
modifications  or  accidental  irregularities.  Our  street 
system  reduces  us  to  the  necessity  of  placing  our  orna- 
mental features,  other  than  those  in  parks,  against 
l)uil(lings  or  near  them,  or  along  the  edge  of  parks 
facing  sidewalks,  seen  as  we  pass  by,  not  as  we  ap- 
l)roach  along  a  vista.  This  may  be  well  enough  for 
small  and  minor  objects,  if  we  have  enough  of  them 
to  spare  for  inconspicuous  places,  but  the  wisdom  of 
grouping  these  things,  whether  they  be  few  or  many, 
is  generally  conceded.  For  larger  schemes  and  form- 
al arrangements  the  city  planner  must  create  sites  and 
provide  vistas  for  the  architect  and  sculptor  and  the 
gardener  to  use.  When  we  see  the  marvellous  impress- 
iveness  and  dignity  of  the  Place  de  la  Concorde  or  the 
Kaiser  Wilhelm  Platz — the  distinction  each  gives  to 
a  whole  city — or  the  fine  eti'ect  of  many  smaller  stpiares 
which  may  be  simply  the  widening  of  the  highway, 
artfully  shaped  and  treated,  it  is  strange  that  our  new 
cities,  while  they  are  in  the  making,  should  not  provide 
such  advantages  for  the  future.  As  traffic  places,  or 
resting  spots  for  pedestrians,  or  accents  in  a  general 
effect,  or  opportunities  for  formal  embellishment,  they 
would  be  in\»aluable. 

Our  planning,  or  our  city  growth  without  plan,  has 
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not  taken  into  account  the  amenities  of  street  life — • 
the  chance  to  pause  in  the  mad  rush  to  get  a  gHm])se 
of  nobler  things  than  trolley  cars  ;  to  get  a  new  hold  on 
common  life  by  a  suggestion  of  greatness  from  a  mon- 
ument or  of  grace  from  an  object  of  art ;  to  get  the  up- 
lifting effect  of  a  noble  colonnade  or  tower  seen  at  the 
end  of  a  vista,  i)r  to  get  a  refreshment  of  mind  from  the 
greenness  of  ordered  trees  or  sward.  It  has  sought 
only  to  furnish  the  greatest  number  of  rectangular 


blocks.  It  is  time  for  a  new  idea  to  replace  this  one. 
The  city  planner  and  the  monumentalist  must  co-oper- 
ate in  creating  sites  capable  of  a  decorative  setting  and 
of  furnishing  them  suitably  as  time  goes  on  as  places 
for  the  display  of  the  city's  sentiments  and  ideals  and 
taste  and  for  the  elevation  and  distinction  of  its  life. 
Our  inspiration  is  in  the  fountain  of  art;  our  copybook 
is  the  achievement  of  the  past;  our  teacher,  the  artistic 
instinct  of  the  ages. 


The  Correction  of  Common  Deficiencies 
in  Public  Works  Reports 


Aslvuly  of  tlie  ]>ublic  works  rei)orts  of  different 
cities  discloses  a  wide  variety  of  treatment 
and  make-up,  from  the  bulky  volume  with 
more  than  a  thousand  ])ages  to  a  collection 
of  tai)les  that  re(|uire  a  cipher  code  for  their  interpre- 
tation. It  is  e\ident  that  one  or  the  other  or  both 
of  these  presentations  must  be  wrong.  They  indicate 
a  lack  of  conception  of  the  purpose  of  a  ])ublic  works 
report. 

To  be  successful  it  is.  evident  that  the  purpose  of  a 
re])ort — to  give  citizens  information  as  to  the  expendi- 
ture of  public  money  for  public  works — must  be  kept 
clearly  in  mind.  If  the  citizen  Ixxly  were  composed  of 
those  having  but  a  single  interest,  or  if  all  could  be 
interested  in  a  similar  manner,  the  preparation  of  such 
a  rei)ort  would, be  simplified.  But  a  diversity  of  in- 
terests must  be  recognized,  and  the  information  pre- 
sented so  as  to  satisfy  different  requirements,  for  it 
is  clear  that  if  the  manner  of  presenting  the  informa- 
tion -is  such  that  it  cannot  be  understood  by  the  audi- 
ence to  whom  it  is  addressed  the  report  will  fail  of  its 
chief  purpose.  It  is  therefore  necessary,  first,  to  ana- 
lyze the  various  re(|uirements  of  the  readers  of  public 
works  reports. 

It  will  be  admitted  that  these  requirements  are  de- 
pendent upon  the  character  of  the  audience  to  be  ad- 
dressed. In  general  the  citizen  body  comprising 
the  audience  of  a  public  works  report  may  be  divided 
into  three  main  classes.  In  the  first  class  are  those 
citizens  who  have  an  interest  in  the  activities  of  their 
connnunity  but  who  wish  for  only  general  information. 
This  class  constitutes  numerically  by  far  the  largest 
portion  of  the  audience.  The  second  class  is  composed 
of  citizens  interested  in  a  more  detailed  financial  study 
of  the  city's  activities,  such  as  administrative  officials, 
members  of  civic  organizations,  and  a  few  others  who 
would  study  a  report  closely.  The  third  class,  inter- 
ested in  technical  matters,  is  made  up  chiefly  of  engi- 
neers within  the  city  and  engineers  in  other  cities. 

Public  works  reports  in  the  past  have,  in  general, 
recognized  this  division  of  interest,  but  seldom  has  any 
public  works  re])ort  been  comi)ijed  with  these  three 
distinctions  clearly  in  mind.  The  result  has  been  that 
some  reports  are  especiiijly  good  in  a  general  way, 
giving  matters  of  general  interest  but  lacking  details 
that  are  of  value  to  the  student  of  munici])al  affairs. 
Other  reports  give  only  a  mass  of  statistical  detail  that 
has  little  meaning  and  less  interest  to  the  average 
reader. 

Creating  Interest  Through  the  Press 
It  will  be  recognized  that  a  most  important  func- 
tion of  a  report  is  to  command  as  much  general  inter- 
est among  the  citizen  body  as  j)ossible.    Usually  the 
reports,  necessarily  limited  in  number,  will  reach  the 


hands  of  ])ut  few,  and  if  the  contact  of  the  citizens  with 
the  report  were  the  only  means  for  them  to  gain  in- 
formation little  would  be  known  as  to  the  activities 
of  the  city.  The  channel  through  which  information 
must  come  is  the  newspapers.  If,  therefore,  the  in- 
formation for  the  general  reader  is  to  be  in  proper 
shape,  a  public  works  report  should  contain  a  clear, 
concise,  general  review,  free  from  technical  language 
and  confusing  detail,  occupying  space  not  to  exceed 
three  or  four  newspaper  columns.  Suitable  headings 
and  subheadings  should  be  used  throughout  the  report. 

This  portion  of  the  report  should  constitute  the 
opening  chapter,  presumably  written  by  the  admin- 
istrative official  in  charge  of  the  public  works  of  the 
city.  Information  prepared  in  this  manner  would  then 
be  available  in  convenient  form  to  be  excerpted  bodily 
b}^  newspapers  and  thus  relieve  newspaper  men  of  the 
necessity  of  reviewing  the  whole  report.  In  doing  this 
there  is  a  possibility  of  missing  essential  features  and 
dwelling  at  length  on  unimportant  details,  for  it  must 
be  assumed  that  the  head  of  a  public  works  depart- 
ment must  know  the  relative  importance  of  the  activi- 
ties of  his  work  better  than  any  one  else. 

Aside  from  a  general  review  of  the  entire  public 
Avorks  of  a  city,  the  report  of  each  bureau,  in  turn, 
should  have  an  opening  chapter  outlining  the  activities 
of  the  particular  bureau  but  entering  somewhat  more 
into  detail  than  would  be  practicable  in  the  general 
otitline,  at  the  same  time  being  free  from  technical 
language  and  confusing  tabular  matter.  Thus  it  would 
be  possible,  aside  from  a  general  story  of  the  public 
works  department  as  a  whole,  to  obtain  special  stories 
of  each  division  or  bureau  of  the  department. 

To  compile  these  portions  of  the  report  will  re- 
(|uire  more  care  and  judgment  than  any  other  part 
if  the  relative  importance  of  the  various  activities  is 
to  be  presented  to  the  public  so  that  a  true  perspec- 
tive of  the  whole  may  be  had.  At  times,  with  public 
interest  centred  on  some  special  work,  it  will  be  neces- 
sary to  describe  such  a  feature  in  greater  detail  and 
length  than  would  ordinaril}-  be  required.  Again,  the 
necessity  of  certain  imi)rovements  which  are  foreseen 
by  the  officials  and  not  realized  by  the  public  in  gen- 
eral may  require  special  emphasis. 

The  information  desired  by  the  second  and  third 
classes  of  readers,  as  previously  outlined,  will  neces- 
sarily overlap,  and  it  would  be  impracticable  to  divide 
a  public  works  report  or  portions  of  the  report  into  two 
divisions  for  the  primary  purpose  of  su])])lying  separ- 
ately for  each  of  these  classes  the  information  they 
would  require.  It  will  be  sufficient  in  compiling  the  re- 
port that  tlie  information  these  readers  seek  be  pre- 
sented in  logical  secpience  and  as  fully  as  possible. 

A  tabular  arrangement  of  facts  and  statistical  data 
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should  be  employed,  but  each  lal)le  should  state  clearly 
just  what  it  is  and  make  unnecessary  a  study  of  the 
text  to  explain  it.  Statistics  of  expenditures  and  quanti- 
ties of  work  done  and  costs  of  work  are  useful  only 
from  a  comparative  standpoint,  so  that  tables  showing; 
only  the  results  for  a  single  year  are  of  little  value. 
Such  tables  should  give  data  extending  over  a  period 
of  years,  and  thus  make  a  comparison  possible. 

Diagrams  fre(iuently  give  the  reader  a  better  com- 
prehension of  certain  facts  than  can  be  done  by  tables, 
and  should  be  freely  used ;  but,  as  with  the  tables,  each 
diagram  should  be  lettered  so  that  with  its  title  its 
meaning  is  self-contained. 

Typographical  Appearance 

The  readability  of  a  rc])ort  depends  in  no  small  de- 
gree on  its  typographical  appearance.  The  casual 
reader  often  avoids  the  i)erusal  of  a  report  because  of 
its  uninteresting  appearance.  The  use  of  fine  type, 
closely  leaded,  no  suggestive  headlines  to  break  up  the 
solid  mass  of  text,  few  or  no  cuts  to  attract  the  eye, 
all  combine  to  produce  such  an  effect. 

A  report,  to  be  readable,  should  be  in  clear,  good- 
sized  type  on  a  convenient  sized  i^age.  Frequent  head- 
ings in  larger  sized  type  should  be  used,  while  chapter 
headings  would  be  distinguished  by  still  larger  and 
bolder  faced  type.  It  is  recommended  that  the  body 
of  the  report  should  be  of  clear-faced,  ten-point,  Ro- 
man type,  and  well  spaced,  averaging  about  five  and 
one-half  lines  of  print  to  the  inch.  The  size  of  forms 
or  printed  portion  of  a  page  should  be  4  to  4^  ins.  in 
width  and  7  ins.  high.  There  shouUl  be  left  a  margin 
of  not  less  than  ^  in.  on  all  sides,  while  a  1-in.  margin 
is  better. 

Cuts,  to  be  of  value,  should  be  clear,  made  from 
good  photographs,  printed  on  highly  calendered  paper 
and  of  sufficiently  tine  line  so  that  detail  will  not  be 
lost.  Where  paper  of  a  good  quality  is  used  for  the 
cuts  the  screens  nsed  in  the  photo-engraving  work 
should  have  at  least  133  lines  and  may  have  150  lines 
to  the  inch.  In  either  case  ink  of  good  quality  is  neces- 
sary. Full  size  page  cuts  will  be  found  far  more  satis- 
factory than  reduced  sizes  crowded  two  or  three  on  a 
page.  Where  cuts  are  used  they  should  be  selected 
to  bring  out  clearly  the  point  desired  so  that  one 
may  look  at  the  jMCture,  read  its  title,  and  get  the 
meaning  without  necessarily  referring  to  the  text. 
In  some  classes  of  work  it  is  well  to  arrange  a  series 
of  cuts  that  will  tell  the  complete  story  of  a  process 
or  construction,  as  the  case  may  be. 

Reproduction  of  Diagrams 

Diagrams,  to  be  useful,  must  be  easily  readable. 
As  a  rule,  diagrams  are  reduced  from  larger  drawings, 
which  will  not  stand  much  reduction  because  the  usual 
lettering  upon  them,  when  reduced,  will  be  too  small 
to  be  read  clearly.  Generally  it  is  desirable  to  redraw 
diagrams  that  are  to  be  reduced,  exaggerating  the  let- 
tering so  that  when  reduced  it  may  still  be  of  a  size 
that  will  be  read  easily.  Bolder  lines  should  be  used 
and  conventional  detail  exaggerated  so  that  there  may 
be  no  mass  of.  lines  which  will  print  with  a  muddy 
effect  when  reduced. 

Inserts  for  tables  should  be  avoided  where  pos- 
sible; they  spoil  the  appearance  of  a  report,  are  dis- 
agreeable to  use,  and  generally  become  torn  and  de- 
tached from  the  report  itself.  However,  their  use  is 
sometimes  imperative,  and  where  necessary  care 
should  be  taken  that  all  the  inserts  are  placed  in  the 
report  to  face  the  same  way.  For  those  tables  that 
must  be  compared  with  the  text  it  is  desirable  that. 


when  unfolded,  there  should  be  a  blank  strip  left  at 
the  margin  sufficiently  wide  that  the  printed  table  may 
appear  to  one  side  entirely  clear  of  the  page.  This, 
l)erhaps,  api)lies  more  to  tables  that  would  appear  in 
textbooks  than  to  most  tabular  statements  that  would 
be  found  in  a  public  works  report.  Tables  may  be 
printed  in  much  finer  type  than  the  bfidy  of  the  text, 
the  size  of  the  ty]>e  being  determined  by  the  extent  of 
the  table.  It  is  not  advisable,  however,  to  use  less 
than  six-point  type. 

Appendices  may  be  set  up  closely  leaded  in  eight 
or  even  six-point  type.  Six-point  type  with  lines 
spaced  with  two  points  of  lead  will  be  found  more 
easily  read  than  eight-point  type  not  leaded. 

F'ew  care  to  keep  in  a  library  a  paper-bound  book. 
If,  therefore,  the  contents  of  public  works  reports  are 
worth  preserving  it  is  necessary  that  they  be  put  in 
such  shape  as  to  invite  their  retention  on  book-shelves 
in  private  or  public  libraries.  At  least  a  portion  of 
the  number  of  reports  issued  should  be  bound  in  rea- 
sonably durable  manner.  When  it  is  possible,  volumes 
exceeding  600  pages  should  be  avoided.  Where  the 
mass  of  material  that  must  be  presented  makes  larger 
volumes  necessary,  it  had  better  be  divided  and  issued 
in  separate,  smaller  volumes. 

Why  Publish  Technical  Information? 

The  question  may  be  raised  by  many,  "Why  should 
a  public  works  report  contain  information  other  than 
that  which  interests  the  general  public?"  Why,  for 
instance,  should  technical  information,  understood  and 
available  to  only  a  comparatively  few  "individuals,  be 
prepared  and  printed  at  public  expense?  The  answer 
to  this  criticism  is  that  progress  is  constantly  being 
made  in  municipal  engineering  work.  Conditions 
change  that  require  different  methods  of  treatment.^ 
new  processes  are  evolved  and  new  materials  come  in- 
to use.  Some  of  these  methods  and  materials  are  more 
successful  than  others,  and  if  the  records  of  successes 
and  failures  were  to  be  buried  in  the  archives  of  the 
various  departments,  not  only  would  such  information, 
of  utmost  value  to  each  city,  be  practically  unavailable, 
but  also  the  experience  of  all  cities  would  be  rendered 
useless  to  their  neighbors.  W'hen  the  extremely  small 
expense  incurred  in  printing  such  information  is  com- 
pared with  the  inestimable  value  to  be  gained  by  every 
city's  officials,  there  should  be  no  hesistancy  on  the 
part  of  any  city  to  publish  in  full  its  experience  in  all  ■ 
lines  of  public  work. 

The  limits  of  this  article  will  not  permit  a  discus- 
sion of  a  detailed  outline  for  each  portion  of  a  report 
on  public  works  or  the  make-up  of  the  tables  to  be  pre- 
sented, l)ut  enough  has  been  said  to  indicate  the  main 
purpose  around  which  the  outline  should  be  arranged 
and  for  which  the  report  should  be  prepared. 

The  foregoing  hints  were  given  in  an  article  in  the 
Engineering  Record  by  A.  N.  Johnson,  of  the  Bureau 
of  ]\hmici])al  Research.  New  York  City. 


Elevator,  boiler  and  flywheel  accident  statistics  are 
regularly  collected  by  the  Fidelity  &  Casualty  Co.. 
of  New  York  City.  The  figures  for  the  United  States 
and  Canada  for  February  and  March,  1915,  show  96 
elevator  accidents,  only  13  of  which  were  due  to  fall- 
ing lifts.  Only  one  person  was  killed  and  14  injured 
by  the  falling  elevators,  while  in  the  83  shaft  and  door 
accidents  39  people  were  killed  and  45  were  injured. 
Practically  all  these  last  casualties  could  have  been 
prevented  by  safety  gates  and  interlocked  shaft  doors. 
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Wood  Block  Paving  in  the  West 


By  S.  B.  Bennett 


TIM'',  use  (if  \v()(h1  Mucks  as  a  means  of  obtaining- 
a  permanent  paN'inj^-  has  been  in  vogne  both 
in  JCurope  ancl  the  Vnited  States  for  nearly  a 
century,  and  has  met  with  praise  or  with  ridi- 
cule according  to  the  results  that  have  been  obtained. 
In  some  cases  wood  block  pavements  have  proved  a 
great  success ;  in  others  they  have  been  condemned 
as  most  unsatisfactor}-.  If  careful  inquiry  is  made  in- 
to the  real  cause  of  the  commendations  or  complaints, 
it  will  frequently  be  found  that  they  have  their  or- 
igin in  the  suitability  or  otherwise  of  the  materials 
and  foundations  obtained. 

Some  of  the  most  important  thoroughfares  in  Euro- 
])ean  cities  have  been  paved  with  wood  blocks  be- 
cause such  pavements  have  proved  to  be  sanitary, 
silent,  and  able  to  carry  heavy  traffic. 

Of  recent  years,  owing  to  our  highways  having  come 
to  be  used  as  a  means  of  distril)uting  heavy  loads  which 
previously  were  carried  on  permanent  railway  tracks, 
much  more  attention  has  been  given  to  the  materials 
and  workmanship  for  road  construction.  The  intro- 
duction of  the  steam  wagon  and  heavy  auto  truck  de- 
mands that  even  more  care  be  exercised  in  this  class  of 
w  ork. 

l'"i)rmcrly  wikkI  blocks  placed  on  a  wooden  base 
were  thought  to  ])e  satisfactory:  little  attention  was 
given  to  the  sub-grade  or  the  foundation  on  which 
the  wood  pavement  was  to  be  laid,  and  any  kind  of 
soft  wood  was  looked  upon  as  a  suitable  material. 
Later  on  hard  woods,  such  as  the  Jarrah  and  Karri  of 
.\ew  Zealand  and  .\ustralia,  were  put  on  the  market. 


IVfiurini!  cLishuin  lor  blocks. 

but  it  is  owing  to  the  introduction  of  creosote  that 
wood  blocks  have  come  to  be  regarded  as  a  first- 
class  form  of  pavement.  Creosote  was  used  in  very 
small  (|uantities  at  first,  but  with  further  experiment 
and  research  it  has  been  found  that  the  wood  blocks 
can  be  im|)regnated  witli  large  cpiantities  of  creosote, 
much  to  the  advantage  and  lasting  qualities  of  the 
pavement.  If  the  temperature  and  pressure  to  which 
the  blocks  are  sulijected  is  not  too  great,  they  can  be 
impregnated  with  creosote  up  to  fifty  or  sixty  jjounds 

•.Miioicipal  Knginoer,  South  Vancouver.  B.  C. 


to  a  cubic  foot.  This  amount,  however,  is  considered 
excessive  for  paving  blocks. 

During  the  summer  of  1914  the  Municipal  Council 
of  South  Vancouver  paved  Main  Street  from  16th 
Avenue  to  51st  Avenue— a  stretch  of  road  two  miles 
long  and  54  feet  wide — with  wood  blocks  cut,  pre- 
pared and  laid  by  the  Dominion  Creosoting  Com- 
pany, a  local  firm  with  works  situated  on  the  banks 
of  the  Eraser  River.  The  contract  specified  a  4-inch 
wood  block  saturated  with  10  lbs.  of  creosote  to  the 
cubic  foot,  laid  on  a  6-inch  concrete  base,  with  a  1-inch 
cement  and  sand  cushion  between  the  concrete  and  the 
wood  blocks,  together  with  all  necessary  curbs,  sur- 


Laying  blocks  between  electric  railway  tracks. 

face  drains  and  catch  basins.  The  pavement  is  guar- 
anteed for  fifteen  years.  This  is  looked  upon  as  a 
great  local  achievement,  for  it  has  been  made  from 
B.  C.  fir,  B.  C.  cement  and  B.  C.  creosote  manufac- 
tured in  a  British  Columbia  factory,  and  dedicated  to 
British  Colimibians  of  the  present  and  future  genera- 
tions. It  is  one  of  the  largest  permanent  pavement 
works  undertaken  in  British  Columbia,  and  two  hun- 
dred and  fifty  men  were  employed  on  it  for  forty 
weeks. 

The  greatest  difficulty  was  met  with'  in  the  tliird 
secticjn,  from  34th  to  45th  Avenues,  where  the  road- 
bed ]xisses  through  what  is  generally  accci)tcd  as  an 
old  beaver  i)ond,  swamp  or  muskeg.  Various  trial 
holes  were  put  down  in  this  section,  and  it  was  found 
that  at  a  depth  of  from  five  to  ten  feet  a  solid  founda- 
tion was  olitainable.  It  was  absolutely  useless  to 
think  of  putting  a  concrete  bed  on  such  a  mass  of 
soft  earth,  and  consequently  the  whole  of  this  bog 
earth  had  to  be  dug  out.  To  carry  out  this  work 
two  steam  shovels  and  forty  teams  were  ke])t  working 
steadily  for  several  weeks.  When  the  fill  was  com- 
])lctcd  and  the  roadbed  had  been  well  water-tamped 
and  rolled  the  concrete,  fif  1:2:4  mix,  was  poured  to 
a  de])th  of  six  inches.  \\'hen  the  concrete  was  set  a 
sand  cushion  known  as  ?i  to  1  mix  was  ])laced  and 
sprinkled  carefully,  and  on  this  the  creosoted  wood 
blocks  were  laid. 

The  roadway  has  l)een  built  l)y  what  is  known  as 
"lath  construction."  This  leaves  a  space  of  from  one- 
(juarter  to  three-eighths  of  an  inch  between  the  blocks, 
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whicli  is  then  Tilled  up  with  hot  f^ravcl,  ;iii(l  while  tiie 
gravel  is  hot  a  preparation  of  bitumen  at  a  tempera- 
ture of  300  degrees  Fahrenheit  is  poured  over  the  sur- 
face. After  this  mixture  had  percolated  into  the  joints 
a  further  squeegee  coat  was  i)oured  over  the  blocks 
to  fill  up  all  the  interstices.  Next  a  thin  coating  of 
line  gravel  was  thrown  oyer  the  surface  and  in  a  few 
hours  the  street  was  ojjened  for  traffic. 

Cement  Testing 

Throughout  the  whole  of  the  contract  sami)les 
were  taken  from  each  consignment  l)rouglit  on  to  the 


TEST  CURVES. 


Diagram  showing  result  of  cement  tests. 

works,  and  the  following  tests  were  carried  out: — (1) 
fineness;  (2)  specific  gravity;  (3)  normal  consistency; 
(4)  time  of  set;  (5)  constancy  of  volume  (normal  and 
accelerated).  The  briquettes  were  all  cured  as  nearly 
as  possible  under  normal  conditions  in  the  laboratory, 
and  the  "personal  equation,"  for  all  jjractical  purposes, 
can  be  considered  constant. 

Apart  from  the  tests  of  neat  cement,  and  with 
standard  sand  (Ottawa  Silica  C  ompany),  tests  were 
made  of  cement  and  the  actual  materials  used  on  the 
works,  as  follows  : — 

Curb  Mix.— 3:1,  2:1,  1>^:1,  and  cushion— 3:1.  Re- 
sults are  tabulated  for  comparison  with  that  of  stand- 
ard Ottawa  sand. 

Tensile  Strain. — The   briciuettes   for   these  tests 


from  25  samples  taken  from  bulk,  with"  results  as 
stated  below : — 

No.  100  Standard  seive    2.1  i)er  cent,  residue. 

No.  200  Standard  seive  20.5  per  cent,  residue. 

Tests  of  the  above  were  made  with  50-grammc 
samples,  heated  to  100  degrees  Centigrade.  The  curve 
as  illustrated  is  very  interesting,  showing  the  results 
of  two  different  brands  during  a  period  of  from  one 
to  twenty-eight  days. 

Wood  Blocks 

The  wood  blocks  w-ere  rigidly  inspected  at  the 
works  during  treatment,  and  notes  were  taken  f»f  the 
time  under  treatment,  the  contents  of  the  charge  and 
the  amount  of  oil  absorbed  and  the  temperature  and 
j)ressure  maintained. 

With  respect  to  oil  penetration,  the  standard  can 
only  be  regarded  as  an  average  one  on  account  of  the 
wide  difference  in  the  density  of  the  fir  wood.  It  was 
found,  h(jwevcr,  on  examination  of  the  various  ex- 
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Track  construction  with  wood  block  paving. 

were  cured  uniformly  in  a  moist  chamber,  and  a  l""air- 
banks  testing  machine  was  used.  The  averages  tab- 
ulated show  the  result  of  a  series  of  twenty-one  tests 
for  each  reading  for  neat  cement,  and  ten  and  five 
readings  respectively  for  3:1  and  l'  j:l  mixes. 

Fineness. — The  tests  for  fineness  were  averaged 


Details  of  paving. 

liibits,  that  the  blocks  after  treatment  showing  an  aver- 
age i)enetration  of  from  1  to  lj/2  inches  had  shown  at 
the  end  of  sixty  days  a  thorough  penetration,  and 
often  a  well-saturated  block.  Samples  from  bulk  de- 
liveries on  the  work  from  the  commencement  to  the 
finish  of  the  work  were  taken  regularly  and  were 
tabulated  carefully,  and  the  results  bear  out  the  cor- 
rectness of  these  remarks,  and  also  help  to  prove  the 
fallacy  of  assuming  that,  although  a  block  delivered 
directly  after  treatment  may  show  a  penetration  of 
even  less  than  an  inch,  it  is  of  necessity  a  poor  block. 

The  mode  of  lath  construction  of  wood  block  pave- 
ment is  shown  in  detail  in  the  diagram  herewith.  The 
lath  joint  gives  plenty  of  room  for  expansion,  besides 
binding  the  blocks  together,  as  the  mortar  joins  the 
bricks  together  in  the  building  of  a  wall. 

Track  Construction. — The  class  of  paving  to  adopt 
between  the  rails  in  any  track  construction  is  one  of 
the  most  debatable  subjects  in  the  design  of  good 
roads.  As  will  be  seen  from  the  drawing,  special  gauge 
blocks  were  used,  and  over  the  fish  plates  long  blocks 
of  specially  hard  wood  were  used,  the  blocks  being 
slightly  longer  than  the  fish  plates  and  purposely 
drilled  and  bevelled  for  receiving  the  nuts  which  joint- 
ed the  rails.  This  was  considered  one  of  the  special 
features  on  this  class  of  work  as  carried  out  in  South 
X'ancouver. 
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Pumps  for  City  Water-Works 

By  J.  E.  Craigt 


Till'',  selection  i)f  puinpins;  inacliiiiery  for  inodcrn 
l)lants  has  afforded  the  opportunity  for  the 
making  of  many  mistakes  in  judging  the  real 
value  of  the  equipment  adopted.  City  author- 
ities are  aj)!  to  consider  that  they  can  determine  the 
value  of  a  pump  as  well  as  an  engineer,  and  ignore 
lu's  recommendations,  while  often  enough  the  engineer 
designing  water-works  plants  has  not  judged  aright 
of  the  worth  of  i)umping  e(|uipment  for  peculiar  con- 
ditions. 

I'^or  pumping  service  in  villages  and  small  towns 
where  the  regular  domestic  supply  is  from  an  elevated 
tank  the  demand  is  for  a  i)umi)  to  fill  the  tank  at  inter- 
vals and  to  furnish  direct  pressure  for  fire-fighting  pur- 
])oses.  If  there  is  available  a  reliable  source  of  cheap 
electric  power,  motor-driven  turbine  pumps  or  triplex 
l)lunger  pumps  are  desirable — the  latter  driven  through 
gears  by  electric  motors.  If  such  electric  power  is  not 
availalile,  trii)lex  plunger  pumps  driven  by  gasoline  or 
kerosene  engines  should  be  given  careful  considera- 
tion, 'idiese  machines  are  highly  desirable  for  inter- 
mittent service,  as  they  deliver  their  full  output  at 
once  when  started,  instead  of  reciuiring  such  time  as 
is  necessary  to  raise  steam  in  a  boiler  for  a  steam- 
driven  pump.  In  addition  to  the  great  loss  of  heat 
from  the  boiler  while  tlie  pump  is  not  in  actual  opera- 
tion, the  inefficiency  of  all  small  direct  acting  steam 
pumps  almost  eliminates  this  type,  except  when  oper- 
ated in  connection  with  an  electric  lighting  system 
wiiich  recjuires  that  steam  be  ke])t  u])  nifist  of  the 
time,  at  any  rate. 

In  considering  the  service  for  towns  which  use 
from  1,000,000  gals,  to  5,000,000  gals,  day  there  is 
a  broader  field  for  careful  consideration  as  to  the  act- 
ual c(Miditions  to  l^e  met.  When  the  supply  is  taken 
from  a  river  and  first  delivered  to  filter  beds  there  is 
nothing  better  than  the  turbine  pump  for  this  service, 
as  a  low  and  i)ractically  constant  head  is  to  be  oper- 
ated against.  The  turbine  pump  may  be  driven  either 
by  an  electric  motor  or  steam  engine,  as  the  local  con- 
ditions demand.  W  here  the  source  of  supply  is  wells 
in  which  the  water  does  not  rise  to  the  surface  the  en- 
gineer may  consider  several  methods.  One  is  the  di- 
rect acting  deep  well  pumj)  with  the  steam  cylinder 
at  the  surface  and  the  water  piston  near  the  elevation 
of  the  source  of  water,  actuated  through  a  long  vertical 
l)iston  rod.  One  of  the  l)est  examples  of  this  system  is 
at  Memphis,  Temi.  The  Memphis  supply  is  interest- 
ing because  such  a  large  city  is  su])plicd  from  a  great 
many  wells  scattered  for  a  considerable  distance  and 
tlowing  into  a  masonry  tunnel  which  is  nearly  100  ft. 
below  the  surface  of  the  ground  and  which  discharges 
by  gravity  into  a  sinnj)  at  the  pumping  station.  The 
steam  cylinders  of  the  vertical  pumping  engines  arc 
in  the  engine  room  at  the  surface  of  the  ground,  while 
the  water  cylinders  are  far  below  near  the  surface  of 
the  water.   These  engines  have  given  excellent  service. 

Small  pumps  of  the  usual  dee])  well  type  are  liable 
to  give  considerable  trouble  with  the  water  i)iston  and 
valves  far  below  the  surface  of  the  floor  and  whrw 
thev  cannot  be  inspected,  as  the  ordinary  dee])  well 
puiiij)  has  its  piston  rod  and  water  cylinder  in  a  well 
usually  less  than  1  ft.  in  diameter.    The  piuni)s  at 
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Memphis  are  in  a  sump  large  enough  to  give  ample 
access  even  at  the  bottom  for  attention  and  repairs  to 
the  water  cylinders. 

In  some  parts  of  the  country  where  the  source  of 
ground  water  is  not  more  than  30  or  40  feet  below 
the  surface  the  ordinary  duplex  steam  pressure  pumps 
are  put  in  a  sump,  far  enough  below  the  surface  so 
that  water  can  be  drawn  from  the  natural  source  with 
a  suction  lift  of  not  more  than  15  ft.  This  arrange- 
ment, which  subjects  the  pumps  to  possible  submerg- 
ence if  the  level  of  the  ground  water  should  rise,  and 
from  the  usual  dampness  and  inaccessibility  of  such 
places,  is  in  small  favor.  In  the  rice  fields  of  Louisiana 
and  Texas  a  submerged  vertical  turbine  pump  in  the 
bottom  of  the  well,  driven  through  a  vertical  shaft 
either  with  a  l)elt  or  electric  motor,  has  found  consider- 
able favor. 

For  a  reliable  method  of  raising  water  from  a  con- 
siderable depth  probably  there  is  nothing  better  than 
compressed  air.  The  air  lift  leaves  much  to  be  de- 
sired in  the  matter  of  total  efficiency,  but  its  reliability 
of  operation  and  durability  offset  this  objection.  The 
entire  engine  is  in  the  pumping  station.  One  cotn- 
pressor  can  raise  water  from  one  well  or  many,  and 
they  may  be  scattered  widely.  When  the  available 
funds  Avill  provide  a  compressor  with  Corliss  valve, 
steam  cylinders,  and  condensors,  and  two  stage  com- 
pression, if  the  required  pressure  warrants  this,  very 
satisfactory  operating  efficiency  is  obtained. 

In  the  choice  of  pumping  engines  for  the  smaller 
cities,  which  require  between  1,000,000  and  5,000,000 
gallons  daily,  there  is  a  slightly  wider  range  of  equip- 
ment from  which  to  make  a  choice  to  meet  the  con- 
ditions of  the  individual  installation.  In  this  class  of 
pumping  station  24-hour  attention  is  usual.  Most  such 
cities  operate  an  electric  lighting  system  in  connection 
with  the  pumping  station,  which  requires  that  boilers 
be  kept  in  operation  constantly.  Under  this  condition 
the  choice  lies  between  several  arrangements  with 
steam  as  the  motive  power.  When  the  engine  operat- 
ing the  generators  are  of  high  efficiency,  ample  capa- 
city, and  in  du])licate,  electric  motor-driven  pumps 
give  excellent  total  efficiency.  The  higher  steam  effici- 
ency obtainable  from  the  steam  engine  often  more  than 
balances  the  loss  in  electrical  equipment.  Either  tur- 
bine ];)umps,  direct  connected  to  electric  motors,  or 
triplex  ])lunger  pumps,  motor-dri\en  through  gears, 
arc  available. 

it  is  usually  demanded  of  pumping  engines  that 
they  deliver  the  normal  domestic  consumption,  against 
about  50  lbs.  to  the  square  inch,  for  more  than  95  per 
cent,  of  the  time  in  operation,  and  yet  be  capable  of 
furnishing  this  same  output  and  considerably  more 
for  fire  streams,  at  125  lbs.  to  the  scpiare  inch,  or  more. 
This  condition  means  the  engine  must  operate  95  i)er 
cent,  of  the  time,  at  about  40  per  cent,  load,  or  at  times 
of  lire  at  more  tlian  100  per  cent,  over-load,  dc])end- 
ing  on  w  lietliei-  the  engine  is  designed  for  its  rated  ser- 
\  ice  at  domestic  or  at  tire  pressure.  To  meet  these  re- 
i|uirements  two  turbine  i)nmi)s  can  be  o])eratcd  in 
series  for  fire  pressure  and  either  operated  singlv  for 
domestic  ser\ice. 

To  lia\  e  duplicate  c  |\n |  >nu  n t .  either  set  of  w  hich  is 
capable  of  meeting  any  rea>onable  daily  demand  for 
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both  domestic  and  fire  service,  is  al)siilutely  cssriitial 
for  a  first-class  water-works  i)uni])iiig  station.  Id 
meet  this  condition  will  require  much  idle  equipnicut, 
or  operation  at  small  load  factor,  with  turbine  pumps. 
Triplex  plunger  pumi)s,  motor-driven,  give  good  effi- 
ciency under  domestic  service  pressure,  and  will  de- 
liver the  same  volume  at  double  the  pressure  when 
re(|uircd.  They  are  reliable  and  worthy  of  careful  con- 
sideration in  this  connection.  For  service  of  this  char- 
acter duplex  direct  acting,  tandem  compound,  or  trii)le 
expansion,  condensing  pumping  engines  are  probably 
the  most  used.  Under  favorable  operating  conditions 
a  duty  of  70,000,000  ft.-lbs.  per  1,000  lbs.  of  steam  may 
l)e  a])proached.  In  the  smaller  stations  of  this  class 
one  more  expensive  compound  engine  may  be  installed, 
which  will  do  most  of  the  work  With  reasonable  effici- 
encv,  and  one  Standard  Underwriters'  Steam  Fire 
I'nmp,  which  will  serve  to  aid  in  giving  fire  service, 
and  can  furnisli  domestic  supply  also  when  the  more 
cftiricnt  engine  must  be  stopped  for  repairs. 

In  many  of  the  stations  delivering  5,000,000  gals, 
a  d.iy  or  more  vast  sums  of  money  are  wasted,  cither 
through  the  operation  of  equii)mcnt  unsuited  to  the 
conditions,  or  equipment  that  would  be  inefficient  un- 
der any  conditions.  Here  it  becomes  possible  to  make 
interesting  comparisons  between  present  and  linal 
economy.  Large  pumping  engines  may  be  obtained 
that  will  give  a  very  high  operating  efiiciency.  .Some 
in  daily  oi)eration  are  giving  a  duty  of  about  200,000,- 
000  ft.-lbs.  per  1,000  lbs.  of  steam.    These  engines,  of 


course,  represent  considerable  capital,  aiul  the  prob- 
lem before  the  engineers  is  to  determine  how  large  an 
investment  the  proposition  will  warrant.  It  is  pos- 
sible to  purchase  costly,  high-duty  engines  and  oper- 
ate them  under  such  conditions  that  the  interest  on 
the  first  cost  of  the  engine  is  more  than  the  saving 
effected  by  their  higher  efficiency  in  operation. 

Vor  the  smaller  stations  in  this  class  the  horizontal 
cross  compound  crank  and  fly-wheel  type  of  condens- 
ing engine  offers  a  satisfactory  total  efficiency;  it- 
first  cost  is  much  less  than  the  vertical  triple  expan 
sion,  crank  and  fly-wheel  type,  and  a  duty  of  125.- 
000,000  to  150,000,000  ft.-lbs.  can  be  obtained. 

In  the  larger  stations,  using  only  engines  of  a  daily 
capacity  f)f  12,000,000  gals,  or  more,  every  factor  should 
be  considered  before  any  but  the  vertical  triple  expan- 
sion type  of  engine  is  chosen,  if  the  necessary  money 
can  be  secured  to  install  the  more  cfjstly  type.  Data 
should  be  obtained  as  to  the  actual  daily  probable 
output  during  the  term  of  service  of  the  engine  and 
the  cost  and  efficiency  of  the  two  general  types  of  ma- 
chines. In  the  larger  j)umj)ing  stations,  when  the  city 
also  owns  its  electric  lighting  system,  there  is  a  pos- 
sibility of  securing  considerable  saving  in  the  joint 
operation  of  the  two  stations  by  having  a  turbine  ])um]) 
designed  to  deliver  at  best  efficiency  the  average  do- 
mestic consumption  so  that  it  will  be  running  practic- 
ally constantly ;  this  pump  to  be  driven  by  a  synchron- 
ous motor  so  designed  and  operated  as  to  improve  the 
power  factor  on  the  electric  circuit. 


Foreign  Development  of  Floating  Concrete 

Caissons 


By  Harrison  S.  Taft,  assisted  by  O.  U.  Jones 


AI^PARICNTLY,  in  oxerlooking  the  opportunity 
and  advantages  to  be  derived  in  using  float- 
ing concrete  caissons  in  port  and  other  sub- 
aqueous work,  the  harbor  development  en- 
gineers of  this  continent  have  perhaps  been  neglect- 
ing a  type  of  structure  that  has  been  widely  and  suc- 
cessfully used  by  foreign  port  engineers  since  1905. 
It  is  possible  that  the  small  amount  of  attention  which 
has  been  given  to  an  extensive  development  of  our 
ship])ing  ports  during  past  years  has  not  called  for  any 
special  treatment  of  the  subject.  It  is  also  possible 
that  i)ast  failures  in  the  use  of  cement  under  salt  water 
conditions  have  prejudiced  conservative  concrete  en- 
gineers against  the  use  of  such  a  material  when  in 
contact  with  sea  water.  Then,  again,  certain  legal 
considerations  may  have  operated  against  the  develcjp- 
nient  of  floating  concrete  caissons  in  hydraulic  engi- 
neering in  this  country. 

Whatever  have  been  the  real  reasons  for  the  anti- 
pathy of  the  American  engineer  toward  taking  up  the 
development  of  floating  concrete  caissons,  in  view  of 
the  vast  sums  that  are  now  being  spent  in  making  our 
harbors  and  shipping  facilities  equal  to  the  most  mod- 
ern of  foreign  ports  it  would  seem  that  such  a  type  of 
structure  might  be  made  to  play  an  important  part  in 
such  work.  Not  only  can  they  be  built  in  the  dry  and 
thus  become  thoroughly  cured  before  coming  into  con- 
tact with  the  sea  water  (a  most  .essential  feature  in  the 

•Part  of  an  article  printed  in  tlie  Marcli-.Vpril  is.sue  of  Professional 
Memoirs,  Washington,  D.C,  to  whicli  paper  we  are  indebted  for  permis- 
sion to  reprint  the  article  and  for  the  loan  of  the  ilUislrations.  The  part 
of  the  article  covering  the  use  of  concrete  caissons  in  .\merica  appearecl 
in  our  issue  of  June  30. 


use  of  cement  subjected  to  salt  water  action),  but  their 
economy  over  old  time  methods  of  such  uses  of  con- 
crete is  marked. 

In  order  to  learn  of  the  real  value  and  worth  of 
such  a  type  of  structure  in  future  development  of  our 
jiorts  it  is  perhaps  fitting  to  review  what  other  nations 
have  been  doing  in  the  use  of  floating  concrete  struc- 
tures, especial  emphasis  being  placed  upon  floating 
concrete  caissons  in  this  discussion.  While  such  a  re- 
view may  not  determine  the  origin  of  the  art,  it  does 
seem  apparent  that  the  actual  practice  of  using  float- 
ing concrete  caissons  has  been  carried  out  simultane- 
ously in  Europe  and  America.  Though  United  States 
patent  papers  covering  "Reinforced  Concrete  Caissons 
for  Use  in  Hydraulics"  were  granted  to  Col.  W.  \'. 
Judson,  Corps  of  Engineers,  U.  S.  Army,  in  1901  and 
1909,  the  records  of  foreign  technical  papers,  etc.,  in- 
dicate that  a  number  of  years  before  Colonel  Judson 
made  a  ])ractical  application  of  his  idea  floating  iron 
caissons,  constructed  partly  of  concrete,  were  used  by 
foreign  engineers  in  the  construction  of  their  break- 
waters and  other  subaquet)us  structures,  thus  perhaps 
opening  up  the  question  as  to  who  was  the  real  or- 
iginator of  such  a  mode  of  construction,  the  use  of  re- 
inforced concrete  having  been  but  a  detail  improvement 
over  and  abcn  e  the  tyi)e  hitherto  used. 

Floating  Iron  Caissons 

Since  the  idea  of  using  floating  concrete  caissons 
seems  to  have  been  a  step  in  advance  from  the  use  of 
iron  caissons,  it  is  fitting  to  make  note  of  a  few  under- 
takings with  such  a  type  of  structure,  especially  those 
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structures  which  il  has  been  plaiiil}'  stated  led  to  the 
adoption  of  full  concrete  structures  in  the  subsequent 
undertakings.  For,  as  will  be  soon  noted,  the  success- 
ful use  of  floating  iron  caissons  in  the  construction  of 
the  west  jetty  at  Port  of  Bilbao,  S])ain,  during  1895- 
1902  led  to  the  adoption  of  full  concrete  caissons  in 
the  construction  of  a  breakwater  and  sea-wall  at  Bar- 
celona, Spain,  in  1905. 

The  first  of  the  iron  caissons  used  at  l^ilbat)  was 
constructed  in  1895,  the  successful  results  obtained 
with  this  pioneer  structure  resulting  in  the  same  S3's- 
teni  being  used  throughout  the  entire  work.  Each  of 
tiiese  caissons  was  approximately  42yj  feet  long,  2o 
feet  wide,  and  23  feet  high.  After  being  built  on  the 
shores  of  the  port  they  were  i)ut  afloat  and  ballasted 
with  concrete  to  a  depth  nf  5  feet  from  the  bottom. 
They  were  then  tdwcd  ti'  and  --unk  into  position  upon 


were  82  feet  long,  29j/l  feet  wide,  28^  feet  high,  and 
weighed  about  4,500  tons  when  filled  with  concrete. 
The  caissons  consisted  of  an  iron  frame  built  of  angles 
and  tie  members,  the  whole  covered  with  a  steel  plate 
so  as  to  form  a  concrete  form,  as  it  were,  of  the  proper 
shape,  the  concrete  being  poured  into  the  form  thus 
built,  the  metal  form  becoming  a  part  of  the  permanent 
structure.  The  thickness  of  the  sides  of  the  complete 
structure  was  3  feet  at  the  base  and  1  foot  at  the  top. 
The  caissons  were  floated  to  position  and  sunk,  and 
then  filled  with  concrete. 

Though  the  authors  found  reference  to  "The 
launching  of  concrete  and  masonry  blocks  in  repairing 
jetties  in  1901,"  they  were  unable  to  obtain  detail  in- 
formation concerning  the  work.  From  the  title  it 
would  appear  that  some  type  of  floating  concrete  cais- 
smi  niiL^ht  have  been  used.    Still,  from  the  few  cases 


Lighthouse  caisson  and  tower,  Alexandria.  Egypt,  showing  il)  Caisson  on  slip  ;  (2  and  3)  Launcliing.  first  and  second  stages;  14)  Completion 
uf  superstructure;  (.tI  Steadying  of  floating  caisson  between  two  lighters,  front  view. 


a  rubble  foundation  by  means  of  water  l)allast.  Twelve 
premoulded  ccnicrete  blocks,  each  iiliniu  13  by  9  1)\  S 
feet,  containing  40  cubic  yards  of  concrete  (e(|ual  to 
about  SO  tons),  were  immediately  placed  in  each  cais- 
son in  order  to  obtain  sufticient  stabilil}-  against  wave 
action  in  the  shortest  space  of  time — a  much  cjuicker 
operation  than  if  concrete  had  been  used.  The  voids 
l)et\veen  the  sides  of  the  iron  caissons  and  the  blocks 
were  then  filled  with  grout.  On  top  of  the  substruc- 
ture thus  i)repared  was  built  a  superstructure  in  the 
form  of  a  sea-wall.  The  time  of  ])lacing  and  filling  a 
caiss(jn  was  about  thirty-one  hours.  This  undertaking 
apj)ears  to  have  been  the  pioneer  in  the  use  of  such  a 
mode  of  construction. 

At  a  still  later  date  (previous  to  1900)  the  same 
mode  of  construction  was  used  at  Zeel)rugge  in  the 
North  Sea.  with  the  exception  that  the  iron  caissons 
rested  directly  upon  the  bottom  oi  the  sea,  and  not  on 
a  rubble  fill.     The  iron  caissons  in  this  undertaking 


cited,  it  is  self-evident  that  floating  concrete  caissons 
were,  as  already  stated,  simpl_\-  a  stej)  in  advance  of 
floating  iron  concrete  caissons — a  step  that  would 
follow  naturally  with  a  wider  development  of  the  uses 
of  concrete. 

Though  at  first  the  (lil'liciillics  ul  launching  a  con- 
crete structure  void  of  an\-  reinforcement  would  seem 
insurmountable,  it  appears  (as  will  be  noted  further 
on  )  that  the  uncertainty  in  respect  to  the  floating  capa- 
city of  a  cellular  concrete  structure  of  large  size  was 
the  prime  factor  that  delayed  the  use  of  flt)ating  con- 
crete caissons  in  hydraulic  engineering,  the  launching 
problem  having  been  soKed  b\-  the  concei)tion,  by 
ICnglish  engineers,  of  a  liftiiig-(k-i)ositing  (Kick. 

Spain 

Barcelona. — W  hile  the  conception  of  using  fl(.)ating 
roinloieed  conciete  caissons  in  hyiiraulic  engineering 
may  have  originated  in  .\merica,  the  first  practical  use 
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of  such  a  mode  of  construction  seems  to  have  been 
made  in  a  foreign  country — namely,  Spain. 

As  stated  by  l^on  JuHo  Valdes  y  Hamaran  at  the 
International  Congress  of  Navigation  held  at  Milan 
in  1905,  the  design  adopted  for  the  Barcelona  (Spain) 
l)reakvvater  was  "derived  from  the  type  so  successfully 
used  at  Port  of  Bilbao"  (Spain).  A  riprap  substruc- 
ture was  "first  constructed  and  80  tons  of  concrete 
blocks  thrown  in  at  random,  "raising  the  substructure 
on  the  outside  from  about  30  feet  below  to  about  6]A 
feet  above  sea  level."  On  the  inside  was  built  a  wall 
"composed  of  monolithic  concrete  caissons,  forming 
the  last  word  in  this  sort  of  work."  The  space  be- 
tween the  concrete  caissons  and  the  pell-mell  concrete 
blocks  was  filled  with  riprap  of  large  stones,  a  double 
tier  of  concrete  guard  blocks  being  set  on  top  of  the 
fill.  The  quay  and  shelter  wall  of  the  breakwater  rest 
on  the  monolith  caissons.  The  plans  for  this  struc- 
ture were  approved  of  in  1903,  and  the  work  begun 
soon  afterwards,  being  in  full  swing  during  1905.  From 


Transverse  section  through  torpedo  testing  station  near  Toulon,  France. 

the  above  it  appears  that  tlie  first  use  of  floating 
concrete  caissons  was  on  the  part  of  Spanish  engineers. 

As  noted  in  the  Proceedings  of  the  International 
Congress  of  Navigation,  held  at  St.  Petersburgh  in 
1908,  the  floating  concrete  caissons  used  in  Barcelona 
in  1905  were  "not  made  of  armored  concrete."  They 
were  made  "without  any  kind  of  strength,  at  their 
base,  in  the  long  walls,  or  in  the  intermediate  bulk- 
heads, thus  avoiding  decomposition  of  the  armored 
concrete  and  obtaining  a  maximum  econcnny  in  first 
cost  by  not  resorting  to  expensive  material."  The 
caissons  were  about  46  feet  long,  20  feet  wide,  and  23 
feet  high.  The  cement  used  was  "Grippe  Cement  from 
Teil."  The  bottoms  of  the  caissons  were  made  of 
practically  a  1  :2  :4  mixture,  and  the  walls  of  a  1 :3 
mixture.  The  walls  were  also  given  a  coating  of  1  :1 3/2 
mortar  in  order  to  increase  their  water-tightness. 

From  information  available  it  seems  that  the  cais- 
sons used  at  Barcelona  were  built  on  a  sort  of  build- 
ing stage  and  then  j)ut  afloat  by  means  of  the  lifting- 
depositing  dock,  spoken  of  above,  and  as  will  be  fur- 
ther described  in  discussing  the  work  at  Kobe.  Japan. 


The  caissons  were  given  one  month  of  curing  before 
being  put  afloat,  and  then  moored  in  the  harbor  for 
various  periods  in  smooth  water,  awaiting  a  favorable 
op])ortunity  to  set,  though  no  doubt  some  were  set 
immediately  after  launching.  The  time  required  to 
manufacture  one  caisson  has  been  stated  to  have  been 
eighty-four  hours — and  the  time  of  towing  to  their 
final  resting  place  and  the  sinking  thereupon  about 
three  hours.  The  method  used  in  sinking  was  by 
water  ballast  admitted  through  valves  in  the  sides  of 
the  caissons.  It  appears  that  in  some  cases  large  sized 
concrete  blocks  were  used  to  fill  the  settled  caissons, 
as  in  the  case  of  the  Bilbao  work  already  spoken  of ; 
at  other  times  large  sized  stones  were  used,  the  water 
pumped  out,  and  a  grout  fill  pumped  in  to  fill  the  voids. 

As  is  usual  in  pioneer  work,  it  is  perfectly  plausible 
to  imagine  a  variety  of  schemes  having  been  used  in 
the  work,  each  an  improvement  upon  the  other,  and 
all  leading  to  a  successful  conclusion  of  the  entire  un- 
dertaking, detailed  information  upon  which  is  perhaps 
ncjt  readily  obtained  by  the  American  engineers. 

Although  the  caissons  employed  in  the  pioneer 
usage  were  of  a  somewhat  small  size  compared  to  sim- 
ilar structures  used  now-a-days,  this  fact  was  recog- 
nized, for,  as  Don  Hamaran  stated  in  1905,  "  it 

is  believed  that  the  system  would  be  perfectly  applic- 
able with  larger  dimensions.  Furthermore,  the  net 
cost  per  unit  would  be  less,  as  the  use  of  cement  and 
the  cost  of  transportation  of  the  blocks,  which  are  in- 
versely proportional  to  the  volume  of  the  latter,  would 
be  reduced." 

Holland 

Rotterdam. — The  most  extensive  use  of  reinforced 
concrete  caissons  in  harbor  development  work  appears 
to  have  been  made  by  the  Hollanders,  who  perhaps 
are,  from  necessity,  the  most  famous  hydraulic  engi- 
neers in  the  world.  The  first  use  made  by  them  of 
such  a  type  of  structure  was  in  1905,  in  the  re-building 
of  a  river-wall  at  Rotterdam  that  had  become  badly 
damaged.  In  fact,  the  original  wall  had  for  some  un- 
known reasons  split  in  two  and  been  shoved  out  of 
line  for  a  distance  of  some  675  feet — even  to  the  ex- 
tent of  some  5  feet  at  one  point  in  the  wall. 

In  making  the  repairs  rows  of  piles  were  first  driven 
along  the  face  of  the  old  wall  and  capped  with  heavy 
timbers  below  the  water-line.  Six  reinforced  concrete 
caissons  were  constructed  in  a  dry  dock,  given  three 
weeks  of  curing,  and  then  put  afloat  like  a  big  barge. 
After  bein<j  kept  afloat  for  about  two  months,  the 
caissons  were  towed  a  distance  of  some  three  miles 
to  the  location  of  the  damaged  wall.  After  being  pro- 
perly located  they  were  sunk  to  position  upon  the  pre- 
pared piling  foundation  in  such  a  way  that  two-thirds 
of  the  caisson  rested  upon  the  base  of  the  old  wall 
and  one-third  upon  the  wood  piling.  The  caissons 
were  then  built  vip  to  the  height  of  the  old  wall. 

The  first  one  of  these  caissons  was  about  75  feet 
long,  18  feet  wide,  and  4)/^  feet  deep,  with  partitions 
about  6  feet  apart,  thus  making  a  cellular  structure  of 
it.  The  success  obtained  with  this  first  attempt  was 
marked,  and  justified  the  engineers  in  using  tiie  same 
method  of  procedure  in  repairing  the  rest  of  the  wall, 
the  other  five  caissons  being  120  feet  long  and  30  feet 
wide.  These  caissons  were  of  a  1  :2  :2  mixture  with  the 
outside  surface  coated  with  tar. 

The  unqualified  success  attending  the  use  of  float- 
ing concrete  caissons  in  making  these  repairs  led  the 
engineers  of  Rotterdam  to  build  full  depth  caissons 
which  would  rest  directly  upon  the  sandy  soil  without 
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any  siib-pilinp,  a  type  of  structure  that  has  hcronic  the 
standard  practice  for  their  river  walls. 

In  luidcrtakinj:^  the  construction  of  six  full  depth 
caissons  in  building  some  615  feet  of  wall  in  l'-'06  the 
engineers  first  ex])erimented  with  two  sucii  structures, 
building  them  simultaneously,  each  being  30  feet  high. 
In  order  to  obtain  proper  stability  it  was  necessary  to 
place  ballast  in  the  two  caissons  before  launching. 
.Since  the  floating  draught  was  more  than  the  depth 
of  water  over  the  dock's  sill,  it  was  necessary  to  use 
pontoons  in  floating  the  concrete  caissons. 

After  being  put  afloat  the  caissons  were  towed  to 
their  final  resting  place  in  the  wall  and  sunk  on  to  the 
prepared  sandy  bottom.  The  experience  with  these 
two  caissons  led  the  engineers  to  consider  the  feasi- 
bility of  building  the  caissons  only  to  such  a  depth 
as  to  guarantee  floating  stability  when  first  put  afloat, 
their  up-building  to  take  place  afterwards.  These  two 
caissons  also  led  to  a  more  satisfactory  design  for  the 
following  caissons,  and  proved  conclusively  that  large 
concrete  structures  of  a  cellular  construction  could  be 
kept  afloat  for  a  long  time. 

The  four  remaining  caissons  in  this  second  wall 
Avere  designed  for  a  length  r.f  120  feet,  a  depth  of  30 
feet,  and  a  width  of  21  feet,  the  walls  being  built  with 
a  batter.  The  main  body  of  these  caissons  rested  upon 
a  heavy  concrete  slab,  built  monolithic  with  it,  29  feet 
wide,  thus  forming  a  shelf,  as  it  were,  some  4  feet  wide 
on  each  side,  beyond  the  sides  of  the  main  body  of  the 
structure.  The  ends  of  each  caisson  were  so  built  as  to 
form  a  dovetail  joint  with  its  neighbor.  The  caissons 
were  divided  into  twenty  compartments  l)y  means  of 
nine  athwart  partitions  and  one  longitudijial  one. 

In  constructing  these  four  caissons  a  pit  was  dug 
in  the  river  bank,  covered  with  9  feet  of  sand,  and  a 
platform  made  by  driving  wooden  piling  into  the  fill. 
The  caissons  were  first  built  to  the  height  of  some  17>^ 
feet  and  then  put  afloat,  having  a  draught  of  about  11 
feet,  with  a  freeboard  of  about  6  feet.  They  were  then 
built  up  to  at  total  height  f)f  30  feet,  corresponding  to  a 
draught  of  22. ,S  feet,  ballast  being  inserted  to  provide 
the  necessary  staliility.  The  caissons  were  then  towed 
to  their  proper  place  in  the  wall  and  sunk  into  position 
upon  the  prepared  bottoms  by  means  of  water  ballast, 
the  entire  work  being  carried  out  with  great  success. 

After  the  sinking  operations  had  been  completed, 
the  cells  of  the  caisson  were  filled  with  concrete  and 
sand,  concrete  being  used  for  the  front  row  of  cells 
and  sand  for  the  back  row.  If  the  front  row  of  com- 
partments had  been  filled  with  sand  there  would  have 
been  a  danger  that  it  might  in  some  way  work  out  of 
the  said  comi)artments  and  thus  destroy  the  stability 
of  the  whole  wall  against  sliding.  As  the  concrete  fill 
was  ])laced  in  the  dry,  the  outer  walls  of  the  caisson, 
as  well  as  every  other  cross  wall,  had  to  be  designed 
for  a  pressure  head  of  33  feet. 

Since  the  caisson  had  but  1^/^  feet  of  freeboard 
above  low  water  when  sunk  into  position,  and  the 
water  rose  to  3y2  feet  above  them  at  high  water,  it 
became  necessary  to  place  an  iron  deck  over  four  ad- 
joining compartments — made  water-tight  by  hemp 
packing — the  decking  being  provided  with  four  hatch- 
ways, one  to  each  compartment.  The  four  compart- 
ments were  then  pumped  out  in  such  an  order  and  at 
such  a  rate  as  not  to  create  too  great  a  difference  in 
water  level,  and  thereby  avoided  any  excess  pressure 
upon  the  interior  partitions.  The  tw'o  front  compart- 
ments were  then  filled  with  concrete  at  the  same  time 
— the  two  rear  compartments  being  filled  with  water 


to  jircserve  an  ecjual  pressure  on  each  side  of  the  longi- 
tudinal bidkhead.  After  the  concrete  had  been  com- 
])Ieted  the  two  rear  compartments  were  filled  with  sand 
dumped  into  the  water  in  the  compartment.  The  main 
wharf  wall  was  then  erected  on  top  of  the  comjjleted 
caisson. 

The  third  attempt  with  floating  concrete  caissons 
at  Rotterdam  ff)llowed  sof)n  after  the  completion  of 
the  above  six  full-depth  caissons,  the  same  mode  of 
construction  being  used  as  in  the  preceding  case.  The 
wall  in  this  third  undertaking  was  4,800  feet  long. 
Since  it  was  possif)le  to  have  under  actual  process  of 
construction  four  full-depth  caissons  at  the  same  time 
that  four  other  caissons  were  in  the  process  of  setting 
in  the  wall,  each  caisson  being  120  feet  long,  960  feet 
of  the  wall  \Vas  in  the  making  at  one  time — a  rate  not 
possible  with  the  ordinary  modes  of  building  walls. 

A  still  later  use  of  concrete  caissons  at  Rotterdam 
was  shown  in  1911,  in  a  further  extension  of  the  river- 
walls.  In  this  case  the  type  and  mode  of  construction 
used  in  the  building  of  the  4,800-foot  wall  was  adopted, 
the  caissons  being  134  feet  6  inches  long,  32  feet  9 
inches  wide,  with  a  base  of  31  feet  10  inches. 

Since  the  Rotterdam  engineers  have  standardized 
the  type  of  their  caissons,  it  is  reasonable  to  suppose 
that  all  future  river-wall  work  done  at  Rotterdam  will 
be  similar  to  the  above  described  methods,  and  that 
said  method  can  be  adopted  with  a  guarantee  of  suc- 
cess by  other  engineers. 

Denmark 

Norre-Sundby. — .\t  this  harbor  in  Denmark  float- 
ing concrete  caissons  had  to  be  resorted  to  in  the  con- 
struction of  a  dock  725  feet  long,  on  account  of  the 
|)oor  soil  and  the  teredo.  The  methods  used  were  sim- 
ilar to  the  methods  used  at  Rotterdam,  with  the  ex- 
ception of  the  size  of  the  caissons.  The  Denmark  cais- 
sons were  32  feet  9^  inches  long,  25  feet  high,  and 
contained  five  compartments,  there  being  four  athwart 
partitions  and  no  longitudinal  ones.  The  fill  material 
was  of  sand.  A  concrete  wall  was  built  along  the  up- 
per half  of  the  caisson  above  low  water  level. 

France 

Toulon. — The  first  attempt  with  floating  caissons 
on  the  part  of  the  French  engineers  seems  to  have  been 
in  connection  with  the  construction  of  a  torpedo  test- 
ing station  near  Toulon,  France,  in  1909.  The  caisson 
was  of  a  truncated  pyramid  shape,  was  built  in  a  dry- 
dfick,  put  afloat,  and  towed  to  and  sunk  in  its  final 
])osition.  The  base  of  the  truncated  structure  itself 
Avas  77  feet  long  by  48>4  feet  wide.  The  platform  slab 
u])on  which  the  main  structure  rests  was  77  feet  hnig 
but  55  feet  wide,  thus  forming  a  shelf  outside  the  trun- 
cated structure  of  some  3%  feet  along  each  side.  The 
height  of  the  truncated  structure  is  51  feet,  llj/j  feet 
of  which  is  above  the  water  level,  the  remaining  39jj 
feet  being  submerged.  The  sides  and  ends  have  a 
tumble-home  with  a  flared-out  shelf  at  their  top  so  as 

cause  the  waves  to  return  on  themselves.  Thus  the 
to])  of  the  structure  is  but  70  feet  long  and  36>2  feet 
wide. 

The  caisson  is  divided  into  seventy-seven  compart- 
ments by  means  of  ten  athwart  and  six  longitudinal 
concrete  partition  walls,  the  compartments  being  filled 
with  a  lean  concrete  and  sand  ballast  to  weigh  the 
caisson  down.  The  bottom  slab,  the  outside  walls, 
and  the  interior  jiartitions  are  but  6  inches  thick,  pro- 
perly reinforced.  The  base  slab  is  built  with  a  camber 
of  2  inches  transversely.    On  the  top  of  the  caisson  is 
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located  a  superstructure  nf  a  desip;!!  suitable  for  the 
])urposes  of  its  special  uses. 

In  building  the  caisson  a  dry  dock  was  made  use 
of.  First  the  6-inch  slab  was  poured,  then  the  exterior 
and  interior  walls  were  brduqht  uji,  the  former  to  their 
full  heishts,  the  latter  f.  ir  a  liei-lu  m|  Imi  10  feet. 
After  the  caisson  had  been  put  afloat,  the  interior  walls 
were  brought  up  to  a  height  of  37j/.  feet.  A  concrete 
fill  was  also  put  in  the  lower  part  of  each  compartment 
to  a  depth  of  6^'  feet,  gi\'ing  a  draught  of  Zb'/i  feet, 
corresponding  to  a  displacement  of  2,800  tons.  After 
being  properly  protected  and  internally  braced  the 
structure  was  towed  some  22  miles  to  its  final  rest- 
ing place  at  a  s])ced  of  about  \y>  miles  an  h'om-  with- 
out any  difficulty.  The  caisson  was  sunk  by  water 
ballast  to  its  final  resting  place  on  a  prepared  bottom. 
The  difYerent  compartments  w-ere  then  one  by  one 
pumped  out  and  filled  with  a  suitable  concrete  fill.  The 
fill  in  the  compartments  next  to  the  shell  was  of  a  lean 
cement  concrete  carried  their  entire  depth.  The  next 
set  of  compartments  had  a  lean  lime  concrete  fill,  also 
carried  their  full  depth.  The  interior  compartments 
were  filled  with  sand  to  the  level  of  the  working  plat- 


Jetty,  Zeebrugge,  Holland. 

form  and  then  covered  with  a  cement  floor  slab.  A 
ii>ck  hii  IS  piuvKlecl  arounci  ilie  outside  ot  tbe  caisson 
at  its  base  to  jircvent  scouring  by  wave  action. 

Paris.-  In  building  a  pier  for  a  railroad  bridge 
over  the  Seine  in  1911  four  reinforced  concrete  cais 
sons  were  first  built  on  the  river  bank,  launched  at 
the  end  of  six  weeks  nf  lianKning,  towed  to  their  final 
location  and  then  sunk  to  pdsilion.  Each  caisson  was 
34^2  feet  long,  14>4  feet  wide,  and  14  feet  high,  well 
reinforced  in  each  direction.  The  upstream  ends  were 
rouufled.  Tlie  walls  were  6  inches  thick  at  the  bot- 
tom. tai)ering  to  5  inches  thick  at  the  top.  The  cais- 
sons were  built  with  a  temporary  wooden  base  which 
could  be  knocked  out  when  the  caissons  were  in  their 
final  position  for  sinking.  After  being  sunk  the  interior 
of  each  caisson  was  filled  with  concrete,  the  till  rest- 
ing ui)on  12-inch  diameter  concrete  piles. 

Havre. —  In  constructing  the  W'est  Dike  at  Havre 
floating  concrete  caissons  were  built  on  land,  set  afloat, 
towed  to  and  sunk  into  position  on  top  of  a  rock  em- 
bankment built  above  the  bottom  of  the  harbor.  The 
length  of  the  dike  was  4.740  feet.  Each  caisson  was 
S2  feet  long,  \9.(il<  feet  wide,  and  1S.S6  feet  high.  The 
lower  tliird  of  the  caisson  had  vertical  walls,  the  up- 
per two-thirds  being  built  with  a  tumble-home  so  that 


the  width  of  the  caisson  on  top  was  al)out  11  feet.  A 
longitudinal  bulkhead,  located  6  feet  from  the  face 
wall  and  ha\ing  the  same  general  shape  as  the  out- 
side walls,  divided  the  caisson  into  tw^o  compartments. 
After  being  sunk  into  position  the  outer  compartment 
was  filled  with  concrete,  and  the  inner  compartment 
with  earth.  On  top  of  the  caisson  a  regular  sea-wall 
w^as  constructed  of  brick  work. 

Egypt 

Alexandria. — During  the  first  half  of  1911  a  con- 
crete lighthouse  was  constructed  on  the  shore  of  Alex- 
andria Harbor,  Egypt,  in  the  form  of  a  reinforced  con- 
crete caisson,  and  floated  out  to  its  final  position  some 
four  miles  from  its  place  of  construction.  The  base 
of  the  structure  consisted  of  a  seven-sided  slab,  8 
inches  thick,  reinforced  with  one  12  by  24-inch  longi- 
tudinal beam  and  five  8  by  16-inch  transverse  beams. 
The  axial  dimensions  of  the  base  were  37  feet  by  41 
feet.  On  top  of  the  slab  a  hollow  tower  some  45  feet 
high,  having  tumbled-home  sides  and  of  the  same  gen- 
eral shape  as  the  base,  was  erected.  The  shell  or  sides 
^of  the  base  tower  were  6  inches  thick,  being  strength- 
ened by  8  by  12-inch  vertical  webs  and  6  by  6-inch 
horizontal  ribs.  At  the  centre  of  the  tower  was  lo- 
cated a  12  by  12-inch  column  with  8  by  8-inch  struts 
extending  out  to  the  sides.  Since  the  base  of  the 
tower  was  set  in  from  the  edge  of  the  horizontal  base, 
making  a  shelf,  as  it  were,  5  feet  wide,  it  was  neces- 
sary to  provide  a  series  of  brackets  on  the  outside  of 
the  tower  itself  at  its  intersection  wnth  the  base,  and 
also  to  construct  a  rim  or  beam  all  round  the  outer 
edge  of  the  horizontal  base.  A  lantern  tower,  36  feet 
high,  was  constructed  on  top  of  the  base  tower.  This 
lantern  tower  was  12.3  feet' in  diameter  at  its  base  and 
8.2  at  its  top,  being  well  braced  by  6  by  6-inch  and  8 
by  8-inch  bracing  struts  and  beams.  The  thickness 
of  its  sides  was  4  inches. 

The  whole  structure  weighed  about  1,700  tons,  with 
a  displacement  of  some  600  tons,  resulting  in  a  load  of 
1,100  tons  on  the  sands.  A  1:2:4  concrete  with  no 
waterproofing  material  was  used. 

In  building  this  structure  the  flat  base  and  24  feet 
of  the  caisson  tower  were  first  constructed  on  land 
and  then  launched.  The  caisson  was  then  built  up  to 
its  full  height  while  the  structure  stood  alongside  of 
a  wharf.  The  lantern  structure  was  also  cast  on  shore, 
placed  on  top  of  the  lower  structure  and  made  secure 
thereto. 

The  wdiole  structure  was  lashed  between  two  sea- 
going barges,  with  the  to{)s  of  the  upper  and  low^er 
towers  well  guyed  to  the  outer  gunwale  of  the  barges. 
An  attempt  was  then  made  to  tow  the  entire  structure 
to  its  place  of  final  location.  \\'hen  about  half  wav 
on  its  journey  the  ui)i)er  tower  broke  loose  and  fell  over 
on  to  one  of  the  barges  without  injuring  the  tower  to 
any  great  extent.  More  damage  is  said  to  ha\e  been 
done  to  the  caisson  by  the  fall  than  to  the  tower,  the 
latter  being  set  upon  shore  as  a  land  beaciin.  W  hen 
the  caisson  linall\  reached  its  i)lace  of  depositing  it 
was  sunk  on  to  the  prepared  bottom  by  filling  with 
w  ater.  '!"he  inside  was  then  filled  with  concrete  placed 
ill  the  wet  to  such  a  height  as  to  preserve  the  stabilitv 
of  the  structure  when  pumped  out.  .After  the  caisson 
had  been  unvva^tered  the  rest  of  the  interior  concrete 
was  placed.  The  lantern  tower  was  then  built  in  place, 
and  the  structure  as  a  whole  com])lctcd.  Though  the 
tower  was  in  heavy  collision  with  a  4.000-ton  steamer, 
it  was  not  damaged,  nor  was  its  light  put  out  at  the 
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Torpedo  station  near  Toulon.  I'rdnce.    Towing  caisson  to  its  lin  il  ili 


time  of  the  enlli.sinii,  thus  going  to  show  vvliat  an 
amount  of  hitci-al  poiuKhiig  concrete  will  stand  when 
jiropcrly  made. 

Italy 

Genoa. — In  the  construction  of  a  set  of  piers  at 
Genoa,  Italy,  it  was  necessary  to  make  use  of  floating 
concrete  caissons  in  the  construction  of  two  of  the  said 
piers.  Each  caisson  was  17  feet  3  inches  by  13  feet  11 
inches,  and  36  feet  high.  The  lower  part  was  built 
with  a  cutting  edge  and  a  working  chamber  6  feet  high. 
The  concrete  walls  were  strengthened  by  two  vertical 
webs  on  each  side  of  the  caisson  with  a  series  of  struts 
across  the  interior  from  web  to  web.  After  being  put 
afloat  and  towed  to  their  final  resting  place  in  the  har- 
bor they  were  sunk  into  the  mud  by  excavation  in  the 
air. 

Russia 

Whereas  the  Russian  engineers  seem  to  have  made 
considerable  study  of  the  application  of  floating  cais- 
sons to  harbor  development  work,  the  axithors  have 
but  one  record  of  the  actual  use  of  such  a  type  of 
structure  on  the  part  of  the  said  engineers.  Still,  it  is 
of  interest  to  note  in  passing  that  in  Russia  as  well  as 
at  Val])araiso  and  Stolpmunde,  bottomless  concrete 
caissons  "set  by  means  of  metallic  pontoons  applied  to 
the  sides  of  the  caissons"  have  been  used.  But  such 
t3'pes  of  structures  are  foreign  to  the  subject  of  this 
paper,  and  so  will  not  be  dwelt  upon. 

Tuapse. — The  only  record  that  the  authors  have 
of  the  actual  use  of  floating  concrete  caissons  on  the 
part  of  the  Russians  is  in  connection  with  the  construc- 
tion of  a  jetty  at  Tuai)sc  on  the  Black  Sea.  The  lengtli 
of  the  caisson  was  56  feet,  the  widtli  21  feet,  with 
heights  of  6,  12,  9  and  22  feet,  respectively.  The 
weight  of  the  largest  caisson  when  empty  was  about 
268  tons;  when  filled,  about  1,600  tons.  They  were 
divided  longitudinally  by  two  partitions,  the  outer  com- 
partments being  filled  with  a  lean  concrete,  and  the 
inner  compartments  with  the  same  material  less  the 
cement.  The  caissons  rest  upon  a  riprap  base,  and  so 
form  the  vertical  part  of  the  breakwater  or  jetty. 

Japan 

Kobe. — The  most  extensive  use  that  has  apparent- 
ly been  made  of  floating  concrete  caissons  outside  of 
Rotterdam  is  at  Kobe,  Japan,  where  large  harbor  im- 
provements are  under  way  at  the  present  date.  In 
the  construction  of  four  new  concrete  piers,  reinforced 
concrete  caissons — some  119  feet  long,  35  to  40  feet 
wide,  and  24  to  30  feet  high,  divided  into  twenty  open- 


top  cells  by  interior  jjartitions,  and  weighing  from 
1,900  to  2,400  tons  each — are  being  built  in  the  dry  uu 
a  pile  structure  on  the  shores  of  the  harbor.  After 
sufficient  curing  the  caissons  are  lifted  off  their  pile 
foundation  by  a  specially  designed  depositing  floating 
dock,  carried  into  deep  water,  and  put  afloat  by  sink- 
ing the  depositing  dock  and  withdrawing  it  from  tm- 
derneath  the  concrete  caisson.  The  caissons  are  then 
towed  to  and  sunk  in  their  proper  places  in  the  quay 
wall.  When  afloat  the  caissons  drew  about  25  feet. 
The  exterior  walls  of  the  caissons  are  on  the  average 
a  little  over  1  foot  thick,  being  built  with  a  taper.  The 
interior  walls  are  of  twfi  diiTerent  thicknesses,  alter- 
nately 8  inches  and  11  inches. 

The  land  foundation  upon  which  the  caissons  are 
built  consists  of  seven  groups  of  piling  15  feet  apart, 
there  being  three  row^s  of  twelve  piles  in  each  group. 
The  piling  is  properly  capped  with  heavy  timber  run- 
ning athwart  the  caisson,  so  as  to  permit  the  fingers 
of  the  lifting  dock  to  be  inserted  under  the  caissons 
between  each  group  of  piling.  The  cost  of  the  lifting 
dock  was  about  $27,600.  It  takes  two  hours  to  i)ut 
the  caisson  afloat. 

Three  building  stages  are  used  in  the  Kobe  work, 
with  an  output  of  twelve  caissons  a  year;  three  months 
being  required  to  mold,  mature,  and  put  afloat  each 
caisson.  For  building  the  seventy-nine  caissons  seven 
years  will  be  needed.  If  the  caissons  had  been  built 
on  a  floating  dry  dock  it  is  estimated  that  twenty  years 
would  have  been  needed  to  finish  the  work,  or  the  use 
of  five  such  docks  for  a  period  of  seven  vears.  Thus, 
while  the  lifting  dock  is  used  but  at  intervals,  it  is  a 
far  chea])er  mode  of  construction  than  any  other  pos- 
sible method. 

The  original  conception  of  a  "lifting-depositing 
dock"  is  due  to  John  Standfield,  of  England,  who  has 
taken  out  English  patents  upon  this  type  of  structure. 
Whereas  the  idea  at  first  did  not  find  much  favor,  the 
I)rincipal  reason,  and  the  only  one,  as  it  appears, 
against  such  a  mode  of  operation,  was  the  doubt  as 
to  the  possibility  of  building  a  concrete  caisson  that 
would  have  floating  capacity.  As  above  stated,  the 
first  application  made  of  the  idea  of  a  "lifting-deposit- 
ing dock"  was  at  Barcelona,  where  the  port  engineer 
used  the  device  "for  picking  off  the  depositing  stages 
the  ferro-concrete  blocks  which  formed  the  extent  of 
the  harbor  of  Barcelona."  From  the  success  obtained 
at  Kobe  it  would  appear  that  the  system  of  construc- 
tion used  by  them  is  one  worthy  of  deep  consideration 
on  the  part  of  all  harbor  engineers. 
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New  Methods  of  Odor  Elimination 

at  Garbage  Plants 


OI'l'l-N'Sl\'F.  odors  from  New  York  City's  gar- 
liaj^c  and  dead  animal  disposal  plants  on  Bar- 
ren Island  are  In  be  eliminated  by  measures 
[jroposed  by  Irwin  S.  Osborn,  of  Toronto, 
and  embodied  in  a  report  to  tbe  Hoard  of  Estimate 
and  Ai)i)ortionment,  according  to  the  Engineering- 
Record.  A  number  of  changes  in  design  and  in  oper- 
ating methods  are  suggested,  and  a  radical  departure 
from  present  practice  is  advocated  for  treating  the  in- 
soluble gases  from  the  digester  tanks  of  the  reduction 
plant.  These  gases,  after  passing  through  condensers, 
have  been  discharged  into  the  boiler  furnaces  and 
passed  thence  to  the  stack.  Mr.  Osborn's  investiga- 
tions, which  are  claimed  to  be  the  most  complete  of 
their  kind  ever  undertaken,  show. that  this  heat  treat- 
ment, instead  of  acting  as  a  deodorizer,  actually  makes 
the  gases  more  offensive.  It  does,  however,  render 
them  soluble,  so  that  the  final  process  of  treatment 
should  be  washing.  Special  attention  also  should  be 
given,  according  to  the  report,  to  keeping  all  garbage 
digester  tanks  free  from  leaks,  and  to  the  installation 
and  operation  of  condensers  with  an  adequate  water 
supjjly. 

There  are  three  so-called  disposal  plants  at  Barren 
Island,  all  privately  operated,  but  under  the  general 
supervision  of  the  Department  of  Street  Cleaning.  The 
largest  is  the  garbage  reduction  plant  of  the  New 
York  Disposal  Corporation.  A  fertilizer  plant,  where 
garbage  tankage  is  dried,  is  operated  by  the  Thomas 
F.  White  Company,  and  at  a  rendering  plant  dead  ani- 
mals arc  treated  by  the  I'mducts  Manufacturing  Com- 
pany. 

( iarbage  is  delivered  at  the  plant  of  the  New  York 
Disposal  Corporation,  the  largest  of  its  kind  in  the 
world,  by  scows,  from  which  it  is  unloaded  by  grab 
buckets  and  discharged  into  scraper  conveyors.  Con- 
necting the  conveyors  with  digesters  are  swivel  spouts 
which  discharge  the  garbage  directly  into  the  digester 
tanks,  'i'he  digesters  are  housed  in  two  buildings, 
known  as  the  New  York  building  and  the  Brooklyn 
building.  The  New  York  digester  building  contains 
68  digesters  and  the  Brooklyn  building  104  digesters. 
The  digesters  are  approximately  6  ft.  in  diameter  and 
18  ft.  long,  constructed  with  a  cone  luiltnni,  which  is 
ci>nnected  to  a  receiving  tank  by  a  large  gate-valve 
and  nozzle  on  the  bottom  of  each  digester.  The  gar- 
bage when  cooked  is  discharged  intn  llie  receiving- 
tank,  from  which  it  is  passed  through  a  roller  press, 
steam  press,  or  hydraulic  press,  for  extracting  free 
water  and  grease. 

Operation  of  Digesters 

The  digesters  when  tilled  are  sealed  by  tightly 
closing  the  charging  hole  at  the  top,  after  which  live 
steam  is  admitted  at  the  bottom.  The  steam,  entering 
the  bottom,  circulates  u])  through  the  mass  suluuerging 
it  at  from  ^>0  to  SO  lbs.  pressure,  .\fter  ai)i)lication  of 
the  steaiu  froiu  (>  to  10  hours,  the  garbage  cells  are 
broken  down  and  the  material  thoroughly  sterilized 
and  digested.  The  top  of  each  digester  has  a  2-in. 
vent  line  for  relieving  the  pressure  on  the  digester 
after  the  material  has  been  digested.  i  lu-  J  in.  vent 
line  is  closed  ofT  by  a  valve  during  the  cooking  period 


and  the  gases  allowed  to  escape  through  a  J^-in.  by- 
pass. The  digesters  iu  the  Brooklyn  building  are  ar- 
ranged similar  to  those  in  the  New  York  building,  and 
vented  in  the  same  way  through  6-in.  main  vent  lines. 
The  two  6-in.  vent  lines  are  carried  to  the  end  of  the 
building,  where  they  discharge  into  the  digester  vent 
tank. 

Six-inch  jet  condensers  are  connected  to  the  di- 
gester vent  tank  for  condensing  the  steam  and  soluble 
gases.  The  discharge  line  from  the  condensers  is  con- 
nected to  a  blow-oft"  tank,  where  the  insoluble  gases  are 
trapped  and  the  water  overflows  to  the  sewer.  The 
blow-oft'  tank  is  vented  by  m-eans  of  a  4-in.  line,  which 
carries  the  insoluble  gases  and  discharges  them  into 
the  rear  of  the  boiler  furnaces,  and  thence  with  the 
combustion  gases  from  the  boilers  to  the  chimney. 

The  garbage  when  cooked  is  discharged  from  the 
digesters  into  receiving-  tanks  underneath,  from  which 
it  is  in  turn  passed  through  either  roller,  steam,  or 
hydraulic  presses.  Water  and  free  grease  are  pressed 
out,  flowing  through  a  conduit  to  grease-separating 
catch  basins.  The  solids  are  delivered  by  conveyors 
to  the  drying  building,  the  whole  operation  being  car- 
ried on  in  closed  apparatus. 

Dryer  Gases 

The  solids  from  the  presses  carried  to  the  dryer 
building  are  fed  into  the  primary  direct  heat  dryers, 
which  consist  of  a  large  circular  shell  with  furnace  at 
the  feed  end.  The  material  is  fed  into  the  dryer,  and 
as  the  dryer  revolves  the  material  cascades,  coming- 
in  contact  with  the  combustion  gases  from  the  dryer 
furnace,  thus  evaporating  the  moisture  in  the  material. 
The  dried  material  is  discharged  at  the  rear  of  the 
dryer  into  conveyors,  which  carry  it  to  the  percolating 
building.  The  vapors  and  gases  coming  from  the 
dryers  enter  a  large  continuous  chamber  at  the  rear, 
which  is  connected  to  a  flue  leading  to  the  chimney. 
The  chimney,  which  is  constructed  of  concrete,  is  17 
ft.  in  diameter  and  225  ft.  high,  and  not  only  takes 
care  of  the  gases  from  the  dryers,  but  also  serves  the 
majority  of  the  boilers  of  the  boiler  plant.  The  dr3'er 
gases  before  entering-  the  chimney  are  passed  through 
a  steel  two-compartment  scrubber,  where  the  gases  are 
passed,  through  water  spray  to  condense  and  take  up 
the  soluble  gases.  The  scrubber  was  installed  and 
])laced  in  operation  the  latter  pari  of  I*)I4. 

The  dried  material  delivered  lo  the  i)crcolating 
building  is  placed  in  extractors,  and  the  grease  left 
in  the  material  extracted  by  means  of  a  solvent.  After 
treatment  in  the  i)ercolating  building,  it  is  carried  bv 
conveyors  to  the  dryer  building  and  passed  through  the 
secondary  dryers,  which  are  similar  to  the  primary 
dryers,  and  the  gases  given  oft'  pass  through  a  com- 
mon flue  [>'  bntli  sets  of  dryers,  which  in  turn  are  con- 
nected to  the  scrubber.  The  dried  material  from  the 
secondary  dryers  is  taken  by  conveyors  and  industrial 
cars  to  till'  tankage  storage  building,  read\  for  slii])- 
luent. 

Tlu'  boiler  house  contains  ten  200-h.]).  and  twelve 
ISO-h.j).  horizontal  tubular  boilers,  which  are  connect- 
ed by  a  flue  to  the  concrete  stack,  in  addition  to  the 
above  boilers  there  are  four  water-tube  boilers  of  380 
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h.p.  each,  connected  to  separate  steel  cliimneys.  The 
water-tube  boilers  were  installed  in  1914.  The  total 
rated  horse-power  of  boilers  amounts  to  5,^20  h.p.,  the 
steam  generated  being  used  in  cooking,  pressing,  per- 
colating and  operating  .steam  engines  and  pumps. 

Requirements  for  Odorless  Plants 

'I'he  type  of  equii)ment  installed  in  the  plants  on 
T?arren  Island  is  similar  to  that  found  in  the  majority 
of  reduction  i)lants.  In  few  jjlants  has  the  recpiired 
attention  been  given  to  eliminate  the  undesirable  fea- 
tures. Odors  from  rendering  or  reduction  ])lants  have 
been  due  largely  to  improper  equipment  and  apparatus 
or  to  careless  operation. 

To  eliminate  odors  the  following  essential  features 
must  be  considered:  1.  The  ty])e  of  equipment  used 
should  be  such  as  to  ])r()duce  a  minimum  amount  of 
gas-carrying  odors.  2.  The  equipment  and  apparatus 
used  should  be  designed  and  installed  so  as  to  confine 
all  odorous  gases.  3.  Proper  and  sufficient  means  must 
be  i)rovided  to  deod(iri/.e  the  gases  produced.  4.  The 
eciuipmcnt  and  ap])aratus  installed  must  be  operated 
jiroperly  and  efficiently. 

Proper  attention  from  a  sanitary  or  free-from-nui- 
sance  staiicl|)oint  cannot  be  expected  when  sufficient 
control  as  to  tlie  manner  in  which  the  work  is  to  be 
conducted  is  not  obtained  by  the  municipality.  When 
contracts  are  awarded  in  competition  for  short  terms 
it  usually  results  in  the  plants  being  constructed  with 
less  attention  paid  to  details  and  permanent  construc- 
tion. It  is  an  evident  fact  that  when  contracts  are 
obtained  it  is  necessary  to  charge  off  the  larger  part 
of  the  first  cost  of  the  plant  during  the  life  of  the  con- 
tract, and  that  the  cost  of  operation  will  be  increased 
when  it  is  necessary  to  consider  sanitation  and  freedom 
from  nuisance  as  the  first  object.  It  is  only  natural  to 
expect  the  commercial  side  to  be  forenmst,  unless  jiro- 
per  control  is  exercised  by  the  munici])alit y,  whether 
the  work  is  conducted  by  contract  or  Ijy  the  muni- 
cipality. 

Sources  of  Nuisance 

The  odors  given  off  by  the  garbage  reduction  i)lant, 
causing  nuisance  to  the  surrounding  territory,  come 
principally  from  three  sources — the  gases  vented  from 
the  digesters,  gases  escaping  from  the  apparatus,  and 
the  gases  from  the  dryers. 

The  gases  carrying  odors  are  treated  at  the  reduc- 
tion plant  so  as  to  eliminate  a  larger  part  of  the  odors, 
although  they  are  not  adequately  or  sufficiently  treat- 
ed. As  previously  described,  the  gases  vented  from  the 
digesters  are  passed  through  condensers  where  the 
steam  is  condensed  and  a  large  part  of  the  gases  are 
absorbed  by  the  water.  The  insoluble  gases  are  trap- 
ped in  a  hot  well  or  vent  tank  and  then  vented  through 
a  pipe  line  to  the  boikT  furnaces,  so  as  to  raise  their 
temperature  sufficiently  to  deodorize  them.  From  the 
tests  made  during  this  investigation  it  was  demon- 
strated that  by  heating  the  gas  to  2,000  deg.  Fahr.  the 
odors  were  not  eliminated,  but  became  more  irritating 
as  the  temperature  was  increased,  due  to  a  change  in 
the  sulphur  compounds  to  sulphur  dioxide. 

i  he  practice  of  discharging  the  insoluble  digester 
gases  into  the  boiler  furances  has  been  universal  in 
nearly  all  reduction  i)lants.  Mr.  Osborn  made  tests  in 
1911  on  deodorizing  gases  by  heating  to  a  high  tem- 
perature, demonstrating  that  the  gases  could  be  com- 
pletely deodorized.  In  conducting  the  tests  water  was 
used  in  producing  suction  on  the  test  line  leading  to 
the  high  temperature  furnace,  so  that  after  heating 
the  gases  were  washed.    The  water  was  used  only  for 


si])honing  the  gases  through  the  combustion  chamber, 
the  tests  being  made  and  a  conclusion  reached  from  the 
results  obtained  at  various  temperatures,  while  in 
reality,  as  demonstrated  by  the  tests  made  during  the 
Barren  Island  investigation,  heating  changes  the  sul- 
jjliur  compounds,  producing  a  gas  which  becomes  sol- 
uble in  water. 

The  changes  recommended  call  for  abandonment 
of  the  present  practice  of  discharging  the  insoluble 
gases  into  the  boiler  furnace,  as,  on  I)eing  heated,  they 
are  given  off  with  the  odor  caused  by  the  chemical 
change. 

The  greatest  source  of  the  odors  in  the  plant  of  the 
New  York  Disposal  Corporation  is  the  direct  heat  dry- 
ers used  in  drying  the  tankage.  From  determinations 
made  approximately  175,000  cu.  ft.  of  dryer  gas  a  min- 
ute was  given  off.  This  gas,  previous  to  the  fall  of 
1914,  was  carried  direct  to  the  chimney  and  discharged 
to  the  atmosphere. 

Washing  Dryer  Gases 

In  1914  the  company  installed  a  scrubber  for  wash- 
ing the  gases,  so  that  the  odors  would  be  absorbed 
Ijefore  entering  the  chimney.  Tests  were  made  which 
showed  that  the  odors  in  the  gases  from  the  dryers 
were  absorbed  by  water,  but  that  the  scrubber  now 
installed  was  not  as  efficient  as  it  should  be,  due  to  its 
design  and  the  manner  in  which  it  was  operated.  The 
velocity  of  gas,  in  passing  through  the  scrubber,  should 
be  reduced  to  obtain  effective  results,  and  the  applica- 
tion of  the  water  should  be  such  as  to  ensure  the  pass- 
ing of  the  gases  through  sufficient  curtains  of  sprays, 
to  reduce  the  temperature  and  thoroughly  wash  them. 
To  obtain  satisfactory  results  the  temperature  of  the 
gas  should  be  reduced  to  100  or  110  deg.  Fahr,  and  the 
velocity  should  be  at  the  rate  of  300  to  350  ft.  a  minute, 
the  quantity  of  water  required  depending  on  the  quan- 
tity and  temperature  of  the  gases  to  be  scrubbed. 

The  water  should  be  applied  so  as  to  require  all 
gases  to  pass  through  the  curtains  of  water.  The  ve- 
locity of  gas  should  not  permit  the  water  to  be  carried 
back  or  to  short  circuit,  so  as  to  prevent  sufficient  con- 
tact. The  pressure  on  the  spray  nozzles  should  be  such 
as  not  to  offer  too  great  resistance  to  the  gas,  and  when 
using  low  pressure  on  the  nozzles  they  should  be 
spaced  sufficiently  near  each  other  to  give  the  desired 
curtains  of  water. 

No  attempt  has  been  made  by  Mr.  Osborn  to  state 
in  detail  what  steps  should  be  taken,  and  in  just  what 
way  the  work  should  be  done,  as  it  was  the  object  of 
the  investigation  only  to  determine  in  what  way  it 
could  be  done  and  whether  it  was  feasible. 

Recommendations 

As  a  result  of  the  studies  and  investigations  covered 
in  this  report  the  following  recommendations  are  made 
for  the  New  York  Disposal  Corporation  plant : 

1.  That  immediate  changes  be  made  in  the  treat- 
ment of  the  insoluble  gases  vented  from  digesters 
through  condensers,  so  as  entirely  to  deodorize  them, 
as  the  present  practice  of  discharging  into  the  boiler 
furnace  does  not  deodorize  the  gases. 

2.  That  special  attention  be  given  to  keeping  all 
tanks  containing  digested  garbage,  or  garbage  in  the 
l^rocess  of  digestion,  free  from  leaks,  and  that  equip- 
ment not  absolutely  free  from  leaks  when  under  pres- 
sure be  kept  out  of  service  until  repairs  are  made. 

3.  That  gases  shall  not  be  permitted  to  escape  at 
the  time  of  opening  digesters. 

4.  That  special  attention  be  given  to  all  condensers 
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to  ensure  sutficieiit  water  hcinjj;  used,  and  at  a  tem- 
perature that  will  eondense  all  the  steam  and  take  up 
all  soluble  gases. 

5.  That  the  present  dryer  plant  be  so  construeted 
or  ehanged  as  to  i)revent  leakage,  and  reduce  the 
amount  of  gases  to  be  treated. 

0.  That  all  gases  given  oft'  from  the  dryers  shall  be 
scrubbed  and  deodorized  thoroughly  before  beings  al- 
lowed to  escape  to  the  atmosphere. 

7.  That  the  scrubber  now  installed  be  replaced  or 
reconstructed,  to  enable  the  volume  of  gas  passing 
through  it  to  l)e  washed  or  scrubbed  thoroughly.  , 

S.  That  the  water  supply  a,t  the  plant  be  increased, 
and,  where  necessary,  pumps  be  duplicated  to  ensure 
sufficient  water  for  condensing  and  scrubbing  of  gases 
at  all  times. 

9.  That  the  pumps  ])e  of  a  type  that  will  assure 
the  re(|uired  amount  of  water  being  delivered,  and 
that  they  be  fitted  with  meters  to  show  the  amount 
used. 

10.  That  the  works  and  grounds  at  all  times  be 
kept  in  a  clean  condition. 

11.  That  the  city  at  all  times  have  inspections  made 
to  determine  the  manner  in  which  the  work  is  being 
(ji  me. 

The  report  is  followed  by  a  detailed  account  of  in- 
vestigations made  at  the  Barren  Island  plants  by  the 
citv's  Central  Testing  Laboratory,  under  the  direc- 
tion of  (  'tto  1 1.  Klein. 


A  Mercury  Column  Alarm  for  Water 
Standpipes 

By  W.  E.  Haseltinet 

F('R  several  \ears  the  company  with  which  the 
writer  is  connected  had  trouble  through  the 
overflowing  of  its  water  standpipe.  Since  the 
standpipe  is  located  in  the  residential  district, 
its  overflow  caused  a  great  deal  of  complaint  from 
nearbv  pro])erty  owners,  who  sometimes  threatened 
damage  suits.  The  company  was  also  annoyed  by  the 
freezing  of  the  iniTnnw  mi  the  exterior  of  the  stand- 
l)ipe. 

'I'here  were  three  major  reaspns  for  this  overflow 
occurring  in  the  manner  described,  and  for  its  con- 
tinuing so  long:  (1)  The  standpii)e  is  located  nearly 
a  mile  from,  and  out  of  sight  of,  the  pumping  station. 
{2}  The  only  means  of  telling  when  the  standpii)e  was 
full  was  by'  the  i)ressure  gauge  at  the  i)umping  sta- 
tion, and  the  indications  of  this  gauge  would  vary  so 
greatly  with  the  speed  at  which  the  ])umps  were  run- 
ning, the  amount  of  water  being  used  from  the  mains, 
etc.,  that  it  was  not  very  reliable  as  an  indicator,  and 
unless  the  ])umps  were  sto])ped  at  a  point  considerably 
l)elow  full  standpipe  the  engineer  could  never  be  sm-e 
that  he  was  not  running  it  over.  (3)  On  account  of  the 
topograj)hy  of  the  city,  it  was  quite  necessary  to  fill 
the  staiulpiijc  almost  to  the  top  at  every  pumping  to 
avoid  an  unnecessary  amount  of  stopping  and  starting 
of  the  i)umi)S  and  an  increased  pumping  expense. 

Many  schemes  were  tried  for  correcting  this  condi- 
tion, but  with  little  success.  A  float  making  an  electric 
contact  was  found  im])racticable  on  account  of  trouble 
with  ice  and  excessive  maintenance  diflicultics  in  other 
ways.  A  spring  pressure  gauge  making  an  electric 
contact  was  also  tried,  l)ut  on  account  of  damage  £rom 
freezing  this  gauge  had  to  be  located  in  a  damp  valve 

'.Xbslract  l)y  KtiRinccrinB  and  Contracting  of  a  paper  before  Ihc 
.\mcrican  Waterworks  Association. 

t. Manager,  Ripoii  Light  and  Water  Company,  Kipon.  Wis. 


pit  underneath  the  standpipe,  and  the  contacts  conse- 
([uently  ctjrrodcd  and  went  out  of  business,  and  the 
gauge  was  also  continually  getting  out  of  calibration. 

The  idea  of  a  mercury  column  alarm  then  suggest- 
ed itself,  and  after  several  attempts  the  manager  suc- 
ceeded in  constructing  one  which  has  l)et'n  in  con- 
tinuous service  for  almost  nine  years,  and  it  has  never 
failed  to  operate  unless  a  wire  of  the  pum])ing  station 
has  in  some  way  been  broken. 

The  accompanying  drawing  shows  the  general 
principle  upon  which  this  gauge  is  made  and  how  it 
operates.  A  tap  is  made  in  the  pipe  leading  into  the 
standpipe  on  the  standpipe  side  of  the  valve  control- 
ling same,  so  that  the  gauge  wall  never  be  subjected  to 
excessive  fire  pressures. 

This  tap  is  connected  by  means  of  a  regular  cor- 
poration connection  to  the  top  of  the  mercury  cham- 
ber "A."  Extending  down  into  the  mercury  chamber 
is  a  small  iron  pipe  "B"  reaching  nearly  to  the  bot- 
tom, and  this  pipe  extends  vertically  to  a  pre-deter- 
mined  height,  and  about  6  inches  of  glass  tubing  is 
connected  to  the  top  thereof  by  means  of  a  stuffing  box 
"C." 

This  glass  tubing  is  placed  at  such  a  height  above 
the  mercury  chamber  that  at  the  time  the  standpipe 
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Connections  of  mercury  column  alarm 

is  full  the  mercury  column  will  stand  at  aliout  the 
centre  of  the  glass  tu])c.  A  metal  cout.'ict  "D"  is  ar- 
ranged to  slide  up  and  dnwn  in  this  ln])c,  and  this  is 
connected  to  the  wire  leading  to  the  ])umping  station, 
and  the  electrical  circuit  completed  by  the  bell-  "E." 
the  >cl  of  batteries  or  bell  ringing  transfornur  "!•"," 
and  the  wire  "G"  attached  to  the  water  main  at  the 
station,  this  main  making  the  return  circuit. 

The  operation  oi  the  alarm  is  sim])licity  itself,  the 
weight  of  the  water  column  in  the  stand])ipe  raising  the 
column  of  mercury  in  ])roportion  to  its  specific  gravity 
until  the  mercury  touches  the  contact  "D,"  when  the 
bell  rings  at  the  station.  The  specific  gravity  of  mer- 
cury being  about  13.f),  a  100-ft.  standpi])e  would  re- 
([uire  a  mercury  column  something  over  7  ft.  high. 

This  alarm  has  a  number  of  advantages  over  others. 
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It  is  nliiiost  iiifallil)lc',  prox  idcd  tlial  tlie  joints  arc 
made  |)crfcclly  tiglit.  It  never  lias  to  he  calibrated, 
and  is  independent  of  l)arometer  and  practically  so  of 
tein])cratiu-e.  The  latter  statement  is  not  strictly  true, 
hilt  it  has  heen  found  that  the  gauge  operates  per- 
fectly at  all  temperatures  from  100  deg.  above  zero 
to  40  deg.  below. 

The  fact  that  1  in.  of  mercury  is  practically  equiva- 
lent to  1  ft.  (if  water  makes  it  easy  to  set  this  gauge 
so  that  the  |)oint  of  ringing  the  bell  at  tiie  pump  house 
will  not  vary  1  inch  in  the  standpipe,  which  cannot  be 


said  of  an  alarm  based  on  any  other  principle. 

'i  he  entire  outfit  can  be  made  by  any  one  at  an 
expense  not  to  exceed  $20  or  $25  outside  of  the  line 
wire. 

About  the  only  precaution  recommended  is :  Be 
sure  to  use  an  iron  mercury  chamber  and  iron  pipe. 
Ignorance  of  the  fact  that  mercury  would  attack  brass 
was  the  cause  of  much  grief  at  Rijjon,  and  led  to  the 
loss  f)f  large  quantities  of  mercury.  The  final  mer- 
cury chamber  was  made  (jut  of  a  short  section  of  2-in. 
pipe  and  a  riser  out  of  j/^-in.  ordinary  black  pipe. 


The  Binder  Course  in  Asphalt 

Pavements 


By  Robert  Klotzt 


Pi\IC.SI'^NT-DAY  practice  in  sheet-asphalt  and  as- 
phaltic  or  bituminous  pavement  construction 
for  city  streets,  and  discussions  of  defects  in 
such  pavements,  show  evidence  of  a  constant- 
ly increasing  tendency  to  overlook  the  purpose  and 
importance  of  what  is  known  as  the  "binder  course," 
even  to  the  extent  of  entirely  eliminating  this  course 
or  any  substitute  for  it. 

The  various  schemes  and  devices  brought  forward 
from  time  to  time  for  the  i)urpose  of  eliminating  the 
wave  effect  met  with  in  pavements  of  tliis  character 
lead  to  the  conclusion  tliat  a  gentle  reminder  of  the 
nature  of  and  reason  for  the  binder  course  might  be 
of  value  to  those  interested  in  the  question  of  econ- 
omical pavement  maintenance. 

The  ])urpose  of  the  binder  course  is,  as  its  name 
im])lies,  to  bind  the  top  layer  or  wearing  surface  of 
the  pavement  to  the  base,  whether  the  latter  be  of  con- 
crete, granite  block,  macadam,  or  other  material.  The 
mixture  used  for  the  wearing  surface  is  designed  to 
form,  vmder  compression,  a  reasonably  hard,  durable, 
and  impervious  covering,  and  being  therefore  comi)ar- 
atively  low  in  bitumen  has  little  if  any  power  of  adhe- 
sion. 

The  binder  course  originally  used  consisted  of 
graded  gravel  thoroughly  coated  with  coal  tar,  or  coal- 
tar  pitch,  and  laid  at  a  temperature  sufficiently  high  to 
provide  for  good  adhesion  to  the  base  and  to  the  sur- 
face layer. 

The  coal  tar  or  pitch  was  later  replaced  by  asphalt 
or  asphaltic  cement,  presumably  i)ecause  of  the  in- 
creased difficulty  of  obtaining  tar  economically,  due  to 
the  development  of  the  water-gas  process  for  the 
manufactin-e  of  illuminating  gas  and  the  consequent 
reduction  in  the  quantity  of  commercial  coal  tar  pro- 
duced, and  l)ecause  of  the  decreased  cost  of  the  asphalt 
and  its  availability  as  part  of  the  stock  of  the  mixing 
plant.  While  the  adhesive  power  of  the  binder  thus 
])roduced  was  apparently  lower  than  that  of  the  tar- 
binder,  it  was  still  sufficient  to  ])rovide  the  binding 
action  re(|uired  to  prevent  the  forming  of  waves  in  the 
surface. 

Within  the  last  three  or  four  years  the  various  as- 
phalt companies  have  introduced,  apparently  with  a 
view  to  economy,  what  is  commonly  referred  to  as  a 
close-mixture  binder,  whicli  consists  of  broken  stone 
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screenings,  varying  from  about  a  1-in.  size  downward, 
covered  with  hot  liquid  asj^halt.  Owing  jjrobably  to 
the  reduced  first  cost  of  the  pavement  thus  obtained, 
the  use  of  this  type  of  binder  has  been  permitted  un- 
der certain  specifications,  and  quite  a  considerable 
area  of  this  pavement  has  been  laid. 

The  writer's  experience  with  this  type  of  binder, 
particularly  on  repair  work,  has  shown  that  the  old- 
style,  or  stone,  binder  is  far  more  preferable  and  the 
one  to  be  relied  on  to  prevent  the  formation  of  waves 
in  the  pavement  surface. 

Owing  to  the  decreased  viscosity  of  the  asphalt 
necessary  to  provide  for  the  proper  mixing  of  close- 
mixture  binder,  the  coating  on  the  particles  of  stone 
is  comparatively  thin.  This  makes  the  mixture  sub- 
ject to  cooling  below  the  critical  temperature,  within 
the  time  required  for  delivery  and  laying.  The  weight 
of  the  roller  is  more  evenly  distributed  over  the  sur- 
face of  contact  between  the  binder  and  the  base,  and 
the  jiressure  on  the  individual  particles  of  stone  is  in- 
sufficient to  bring  the  hotter  portion  of  the  more  or 
less  hardened  coating  into  intimate  contact  with  the 
base. 

With  new  i)avement  the  unfavorable  behaviour  of 
the  "close  mixture"  is  less  evident  than  when  an  old 
])avement  is  repaired,  due,  no  doubt,  to  the  greater 
care  and  the  more  exacting  supervision. 

The  action  of  an  asphalt  pavement  where  no  binder 
course  is  used  was  brought  very  clearly  to  the  writer's 
attention  during  1912,  when  he  was  in  charge  of  certain 
pavement  repairs  in  the  city  of  New  York,  all  of  the 
work  being  sul)jcct  to  the  city's  specifications  and  in- 
spection. 

During  the  early  part  of  that  year  an  order  was 
issued  to  the  effect  that  when  repairs  were  required 
on  asi)halt  pavements  where  the  thickness  of  the  or- 
iginal pavement,  consisting  of  1  in.  of  binder  and  a  2-in 
top  course,  had  been  reduced  to  ly^  ins.  or  less  (that 
being  the  newly  specified  thickness  of  the  top  course), 
the  binder  course  was  to  be  omitted. 

The  writer  managed  to  avoid  almost  entirely  the 
forming  of  waves  in  the  pavement,  which  he  felt  cer- 
tain would  be  the  result  of  literal  adherence  to  this 
,  order,  by  having  the  base  spattered  or  painted  with  a 
coating  of  hot  liquid  asphalt  immediately  before  lay- 
ing the  top-course  mixture,  this  asi)halt  acting  as  a 
very  efficient  "glue."  Repairs  made  under  the  direct 
supervision  of  the  city  authorities  on  the  same  streets 
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and  subject  to  tlie  same  tratiic,  uitliout  the  tliiii  l)Ut 
cf¥ective  layer  of  adhesive,  showed  waves  within  from 
two  to  three  days  after  laying,  and  were  destroyed  by 
the  action  of  traffic  within  two  or  three  weeks. 

While  various  theories  have  been  advanced  from 
time  to  time  to  account  for  the  waves  formed  in  asphalt 
pavements,  some  of  them  apparently  based  upon  sound 
reasoning,  practical  experience  seems  to  show  that, 
whatever  may  be  the  particular  action  of  traf¥ic  which 
causes  them,  waves  can  be  avoided  by  providing  a  pro- 
per bond  between  the  pavement  proper  and  the  base, 
and  that  three-wheel  rollers,  etc.,  are  unnecessary  and 
inadvisable  complications  to  attempt  to  insert  into  the 
science  of  constructing'  and  maintaining  bituminous 
pavements. 

An  example  of  the  need  for  special  care  in  the  con- 
struction of  the  binder  course  is  shown  in  some  work 
carried  out  by  the  writer  in  New  York  City  in  1910, 
the  area  involving  about  250  sq.  yds.  of  sheet-asphalt 
pavement  located  in  and  around  two  underground- 
conduit  car  tracks  with  a  double  branch-off  and  curves, 
both  being  crossed  constantly  in  the  same  direction 
by  exceedingly  heavy  traffic.  Freqvtent  re])airs  had 
been  required  at  this  point  owing  to  the  rolling  efifect 
of  traffic,  the  asphalt  being  continually  forced  against 
the  rails  and  ground  off  as  it  reached  the  level  of  the 
head. 

The  re-laying  of  the  entire  area  was  required  upon 
the  reconstruction  of  the  tracks,  and  the  work  was 
carried  out  during  the  night  and  the  early  morning  to 
l)ermit  la3-ing  the  pavement  without  seriously  hinder- 
ing traffic.  Under  the  circumstances,  the  supervision 
of  the  city  authorities  was  not  as  definite  and  exacting 
as  might  iiavc  been  the  case  had  the  work  been  done 

'l"he  total  number  of  building  permits  for  June3S 
(luring  regular  hours;  and  as  the  sub-base  was  known 
to  be  of  a  sufticiently  dry  and  porous  nature  to  permit 
of  the  proper  setting  of  the  base,  the  asphalt  was  laid 
on  the  "green"  concrete,  which  had  l)cen  in  place  from 
to  12  hours. 

This  pavement  remained  in  j^lace  for  over  2j/^  years 
under  the  same  traffic  conditions  as  previously,  the 
only  repair  re(|uired  being  one  small  patch  where  the 
asphalt  had  been  disturbed  by  a  loose  rail  joint. 

Sad  to  relate,  this  area  was  almost  entirely  removed 
in  connection  with  subway  construction  at  the  end  of 
the  time  mentioned.  A  more  extended  record  of  its 
i)ehavi()ur  would  i^robably  have  been  of  considerable 
value,  although  the  writer  feels  that  the  performance 
up  to  the  time  of  removal  was  sufticiently  marked  to 
warrant  more  consideration  of  a  proper  joining  of  the 
pavement  and  the  base  than  seems  to  be  the  practice 
at  ])resent.  , 


Oil  Paint  on  Cement 
There  is  some  difticult\  in  making  paint  adhere  to 
cement,  but  if  the  cement  is  lirst  waslied  with  1  i)er 
cent,  of  sulphuric  acid  (one  part  concentrated  acid  to 
100  parts  of  water),  rinsed,  and  allowed  to  dry  thor- 
oughly, the  paint  will  tind  the  surface  suitably  pre- 
pared for  adhesion.  Or  the  cement  may  be  covered 
with  three  coats  of  water  glass  (silicate  of  soda),  (Mie 
part  to  four  parts  of  water,  and  then  painted.  .A  first 
coat  of  linseed  oil  varnish  followed  by  the  usual  paint 
is  effective. 


\t  l.rantford.  Ont.,  the  total  number  m|"  biiilding 
permits  for  June  was  \M>,  while  llie  total  value  was 
$154.0,?0,  an  increase  of  $49,520  over  the  corresponding 
month  of  last  year. 


Complete  Railway  Aids  Construction  of 
Welland  Ship  Canal 

IN  connection  with  the  construction  of  the  Welland 
Ship  Canal  a  double-track  railway  with  stone  bal- 
last and  60-lb.  rails  has  been  built  by  the  Can- 
adian (Government.  The  railway  extends  from  a 
point  just  north  of  the  town  of  Thorold  to  Lake  On- 
tario, a  distance  of  seven  miles,  and  its  construction 
is  for  the  purpose  of  handling  excavated  material  from 
the  canal  prism  to  two  long  dumps  in  the  lake  forming 
the  new  Lake  Ontario  entrance  to  the  canal,  and  for 
the  handling  of  crushed  stone  excavated  from  the  site 
of  the  flight  locks  in  Thorold  to  the  other  lock  sections 
of  the  canal  to  be  used  as  aggregate  for  concrete.  A 
large  crushing  plant  has  been  erected  with  a  capacity 
of  4,000  tons  a  day,  and  both  this  plant  and  the  rail- 
way are  now  in  active  operation. 

Since  it  -is  expected  that  during  the  summer,  when 
all  contracts  are  under  way,  there  will  be  a  train  every 
five  minutes,  the  entire  line  has  been  equipped  with 
a  block  signal  system. 

The  construction  of  the  road  was  in  charge  of  J.  F. 
Pringle,  railway  engineer,  under  the  direction  of  J.  L. 
Weller,  Engineer-in-Charge,  Welland  Ship  Canal. 


Cent  Wise  and  Dollar  Foolish 

Saving  in  one  wa}'  sometimes  inxoh  es  expense  in 
other  ways  that  more  than  oft'sets  the  prospective 
gain.  The  president  of  a  prominent  construction  corn- 
pan}'  states  that  in  one  case  the  saving  of  concrete 
by  reducing  the  size  of  columns  on  successive  floors 
was  $2.30  per  column.  On  the  other  hand,  the  increase 
in  form  cost  was  $5.70  per  column,  entailing  a  loss 
of  $3.40  per  column.  This  is  a  ver}'  good  example  of 
wh}'  it  is  cheaper  to  use  the  same  size  columns  on 
successive  floors  than  to  reduce  the  dimensions.  One 
wa}'  to  avoid  frequent  changes  in  columns  sizes  is  to 
vary  column  reinforcement  in  successive  storeys. 


A  new  kind  of  level  for  builders  and  others  is  de- 
signed to  show  the  deviation  from  either  horizontal 
or  vertical  in  inches  or  fractions  to  the  foot.  It  has 
a  pan  half-filled  with  colored  spirit  and  covered  with  a 
glass  face,  and  over  this  is  a  dial  with  two  accurately 
graduated  scales.  The  outer  scale  gives  horizontal 
deviations,  the  inner  making  known  the  inclination 
from  the  vertical.  The  liquid,  which  is  always  level, 
is  seen  as  a  narrow  semi-circular  rim  between  the  two 
scales  and  the  reading  at  the  end  of  this  liquid  curve 
may  indicate  the  pitcli  of  a  rafter  or  other  desired 
measurement. 


The  pneumatic  method  df  ])lacing  concrete  was 
used  succcssfulh'  for  eon\eying  the  mix  2,S()5  teet 
llirough  a  6-in.  pil)e  im  the  .Mile  Riiek  tunnel  work  at 
.San  h'rancisco.  The  compressor  capacity  installed  was 
1.200  cu.  ft.  a  minute,  and  the  receiver  pressure  was 
kei)t  at  about  115  lbs.  a  scpiare  inch.  This  is  regarded 
as  a  record  for  long-distance  work  of  this  character. 


The  building  permits  taken  out  during  June  at 
Kingston,  Out.,  covered  work  of  an  estimated  value  of 
$3<>,470,  as  against  $16,797  for  June  of  last  year.  The 
value  of  the  work  for  which  jjcrmits  were  taken  out 
since  the  beginning  of  the  year  is  estimated  at  $118,- 
494.    l'"i 'r  the  same  ])eriod  last  year  it  was  $17^.072. 
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Method  of  Measuring  Stone 

IS  tlicrc  any  fixed  custom  in  tlif  hnildinjj:  trade  as 
to  the  method  of  mcasurin^j  up  building  stone? 
This  was  one  of  the  crucial  i)oints  debated  in  a 
case  which  came  before  Justice  1^1  wood  in  the 
Sui)reme  Court  recently,  when  John  B.  Davies,  con- 
tractor, of  Saskatoon,  sued  Richardson  Builders,  Lim- 
ited, for  $2,<S21.85,  the  balance  of  an  account  which  the 
plaintiff  allej^ed  was  due  for  excavation  and  the  cost 
of  stone  supplied  for  a  buildinj?  at  the  University.  The 
particulars  of  the  work  done  'and  material  supplied 
were  as  follows:  To  excavatinj?  4,367  yards  at  35  cents 
a  yard.  $1,52<S.45;  to  excavating  652  yards  at  45  cents, 
$293.40;  to  350  cords  of  stone  sup])licd,  at  $20  a  cord, 
$7,000;  total,  $8,821.85.  It  was  contended  that  $6,000 
only  had  been  paid  on  this  accoiuit.  leaving  $2,821.85 
due  to  the  plaintiff. 

On  behalf  of  the  defence  it  was  contended  that  the 
total  amomit  earned  for  excavation  was  only  $1,636.10, 
and  that  this  amount  had  been  ])aid  in  full  to  the  plain- 
tiff, and,  with  respect  to  the  stone,  that  only  260  cords 
had  been  supplied.  The  defence  also  contended  that 
the  ])rice  of  the  stone  supplied  by  the  plaintiff  was 
$5,200,  and  that  before  the  action  was  brought  the  de- 
fendant i)aid  the  i)laintift'  towards  this  amount  the  sum 
of  $4,363.90,  leaving  an  unpaid  l)alance  of  $836.10.  The 
defendants  also  stated  that  before  the  action  was 
brought  they  assigned  to  the  Canadian  Bank  of  Com- 
merce, Saskatoon,  $477  on  account  of  money  unpaid 
to  plaintiff  by  the  defendant  on  the  price  of  the  stone. 
The  defendant  also  paid  into  court  in  satisfaction  of 
the  plaintift''s  claim,  not  including  costs,  $359.10,  be- 
ing the  impaid  balance  of  $836.10  less  the  amount  of 
$477  assigned  to  the  Canadian  liank  of  Commerce. 

Considerable  interest  was  manifested  in  the  case 
among  the  builders  and  contractors  in  Saskatoon.  Eyi- 
dencc  was  given  in  support  of  the  claim  by  the  plain- 
tiff and  his  son,  and  others,  their  evidence  being  chief- 
ly with  regard  to  the  amount  of  stone  which  had  been 
delivered  as  shown  by  various  measurements.  John 
Oliver  stated  that  in  computing  the  amount  of  stone 
supplied  he  took  the  length  and  width  of  the  box  wag- 
ons and  the  average  height  or  sky-line  of  the  load. 

Geo.  T.  Clarke,  vice-president  and  engineer  for  the 
defendants,  swore  that  the  total  amount  of  the  stone 
delivered  was  260  cords,  and  that  he  arrived  at  this 
estimate  by  measuring  the  stonework  in  the  wall  in 
which  the  stone  was  used  and  adding  thereto  28  per 
cent.,  which  he  said  was  the  usual  practice.  He  also 
took  into  consideration  12  cords  remaining  on  the 
ground. 

Frank  Davies,  son  of  the  ]ilaintift',  in  the  course  of 
his  evidence  said  that  in  one  instance  at  least  the 
amount  contained  in  the  loads  must  have  been  guessed 
at. 

Ilis  Lordshi]).  in  giving  judgment,  said  he  must 
apply  common  sense  in  arriving  at  a  decision,  and  it 
appeared  to  him  that  there  was  a  strong  probability 
that  there  had  been  a  great  deal  of  guesswork  in  ar- 
riving at  the  (|uantity  of  stone  contained  in  the  loads. 
He  pointed  out  that  there  was  a  great  deal  of  dif- 
ference in  measuring  loads  separately  and  measuring 
640  loads  of  stone  piled  up.  because  it  was  impossil)le 
to  get  at  the  exact  amount  in  each  load,  and  therefore 
there  would  be  640  variations,  and  this  might  make  a 
very  considerable  dift'erence  in  the  total.  He  con- 
sidered that  the  weight  of  the  evidence  was  in  favor 
of  the  defendant,  and  there  would  be  judgment  for  the 
plaintiff  for  $359.10,  the  amount  i>aid  into  court  and 


the  costs  up  to  the  time  of  the  action  being  brought, 
and  judgment  for  the  defendant  for  the  costs  incurred 
subse(|Uently. 

R.  W.  Davies  apj)eared  for  the  plaintiff,  and  Donald 
iMaclean  for  the  defendant. 


Mr.  R.  ().  VVynne-Koberts,  until  recently  Consulting  En- 
f,'ineer  to  the  city  of  Regina,  has  been  elected  a  member  of 
the  American  Society  of  Civil  Engineers. 

Mr.  John  Shaw  has  relinquished  his  duties  as  Town  En- 
gineer of  North  Bay,  Ont.  He  is  succeeded  by  Mr.  H.  Mc- 
Auslan,  who  received  much  <>i  his  preliminary  training  under 
Mr.  Shaw. 

Mr.  L.  E.  Carrothers.  architect,  of  London,  Ont.,  an- 
iK)unces  that  he  has  opened  an  office  at  Room  .58  in  the  Bank 
of  Toronto  Chambers  in  that  city,  and  will  be  pleased  to  re- 
ceive manufacturers'  catalogues. 

Mr.  G.  R.  G.  Conway  was  the  guest  of  honour  at  a  din- 
ner given  by  the  staff  of  the  British  Columbia  Electric  Rail- 
way on  June  26th.  The  dinner  was  given  on  the  occasion  of 
Mr.  Conway's  retirement  from  the  position  of  Chief  Engi- 
neer to  the  company,  in  order  that  he  may  remove  to  Toron- 
to and  open  offices  as  a  general  consulting  engineer.  He 
was  presented  by  the  employees  of  the  company  with  a  sil- 
ver rose  bowl. 

Mr.  W.  A.  McLean,  Chief  Engineer  of  Highways  for 
Ontario,  gave  an  address  on  the  subject  of  good  roads  in 
the  Town  Hall  at  Owen  Sound  recently.  Mr.  McLean  said 
that  Grey  County  is  in  a  position  to  build  good  roads  as 
clieaply  as  any  county  in  Ontario — the  foundation  is  there 
already,  the  sub-soil  for  drainage  is  good,  and  the  material 
for  road-making  is  right  at  hand.  Mr.  McLean  described 
methods  of  roadbuilding,  and  illustrated  his  remarks  by  lan- 
tern slides. 

Mr.  H.  E.  Tanner  has  been  appointed  City  Engineer  of 
Verdun,  Que.,  in  succession  to  Mr.  Henry  Hadley,  Junr.. 
wild  has  resigned  to  go  to  the  front.  Mr.  Tanner,  who  was 
horn  in  Richmond  County.  Que.,  has  been  engaged  in  metal- 
lurgical research  work  at  the  Institute  of  Technology,  Pitts- 
burg, Pa.  He  was  for  two  years  assistant  to  the  Town  En- 
gineer of  Chicoutimi,  Que.,  and  also  was  engaged  for  three 
years  on  the  engineering  stafT  of  the  Transcontinental  Rail- 
way.   

Sapper  George  E.  Revell,  who  is  reported  killed  in  action 
in  Euro[)e,  "enlisted  for  active  service  in  Xelson.  B.C..  where 
he  was  practising  his  profession  as  a  civil  engineer.  Sapper 
Revell  was  born  in  Woodstock,  Ont.,  and  graduated  from  the 
School  of  Practical  Science  of  the  Cniversity  of  Toronto. 


The  death  is  reported  of  Mr.  Patrick  McShtrry,  of  To- 
roiUo.  The  late  Mr.  McSherry  was  a  widely-known  surveyor, 
having  been  connected  with  Government  surveying  work 
for  many  years. 


One  of  Canada's  oldest  railway  contractors,  in  the  person 
of  Mr.  H.  G.  Taylor,  died  recently  in  Montreal  at  the  age  of 
8,'!.  It  was  only  a  year  ago  that  illness  compelled  Mr.  Taylor 
to  relinc|uish  his  duties  as  Mechanical  Superintendent  for  the 
Montreal  Tramways  Companj-,  a  post  which  he  had  held 
since  before  tlie  electrification  of  the  system.  He  was  born 
in  Hampstead.  X.H..  and  came  to  Canada  at  an  early  age. 
He  was  associated  with  the  building  of  several  railroads  in 
Ontario  and  Quebec,  including  the  Midland  Railway,  now 
part  of  the  Grand  Trunk  System,  and  the  Lake  Eric  and 
Detroit  River  Railway,  now  absorbed  by  the  Pere  Marquette 
Railway. 
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Ontario  Supplementary  Letters  Patent  have  been  issued 
increasing  the  capital  stock  of  the  Swedish  Crucible  Steel 
Company  of  Canada,  Limited,  from  .$100,000  to  $a00,000. 

L.  A.  Ott  &  Company,  New  Birks  Building,  Montreal, 
have  received  a  contract  for  the  grading  of  the  battle  fields 
of  the  Plains  of  Abraham,  Quebec.  The  contract  was  award- 
ed by  the  National  Battlelields  Commission. 

The  excavation  for  the  new  infirmary  building  on  the 
mountain  top  at  Hamilton,  Ont.,  has  been  completed,  and 
the  form  work  is  ready  for  the  concrete.  It  is  expected  that 
the  building  will  be  cumpleteil  early  next  winter,  at  a  cost  of 
$100,000. 

The  Montreal  Board  of  Control  have  awarded  to  G.  M. 
(iest.  Limited,  Montreal,  the  contract  for  the  construction  of 
2.000  feet  of  underground  conduit,  with  branch  lines  to  out- 
side lamp  posts  along  the  main  line  of  conduit,  in  connection 
with  tiie  tUtration  plant  now  being  constructed. 

A  tentative  scheme  has  been  submitted  by  Mr.  Willis 
Chipman,  consulting  engineer,  of  Toronto,  respecting  the 
proposed  extension  of  the  sewage  disposal  plant  at  Guelph. 
He  recommends  additional  filtration  beds  and  the  construc- 
tion of  a  new  septic  tank  at  a  cost  of  .$55,000. 

The  Dominion  Lime  Company,  Limited,  has  been  incor- 
porated at  Madoc,  Ont.,  with  a  capital  stock  of  $100,000.  The 
company  are  authorized  to  manufacture "  and  sell  Portland 
cement,  marl,  kirselguhr  clay,  bricks,  lime,  drain  tiles,  and 
artificial  stone.  The  Provisional  Directors  are  S.  Welling- 
ton. C.  R.  Ross,  and  W.  H.  McBain,  all  of  Madoc. 

The  Board  of  Works  of  Kingston,  Ont.,  have  appointed 
a  sub-committee  to  take  up  the  matter  of  relieving  the  City 
luigineer  of  some  of  his  outside  duties  with  a  view  to  facili- 
tating the  work.  It  is  proposed  that  an  expert  should  be 
engaged  to  supervise  the  laying  of  pavements,  and  if  any 
outside  iielp  is  provided  it  will  probably  be  along  this  line. 

The  Montreal  and  Southern  Counties  Railway  Company 
are  continuing  their  electric  line  to  Granby,  P.Q.,  an  addition 
of  15  miles,  the  "contract  being  carried  out  by  the  Grant 
Campbell  Company.  A  sub-station  will  be  built  at  Granby, 
making  four  sub-stations  on  the  entire  line  of  4C  miles.  At 
present  the  extension  is  being  graded,  there  being  250  men 
employed  on  this  work. 

With  a  capital  stock  of  $25,(iimi,  the  Carmicliael  W  ater- 
proofing  Company,  Limited,  has  been  incorporated  at 
Toronto.  Ont.,  to  manufacture  and  deal  in  all  kinds  of 
weatherproof  building  materials,  including  metal  work,  roof- 
ing, and  building  paper.  The  Provisi(jnal  Directors  are  IT. 
Howitt.  B.  F.  Fisher,  W.  N.  Robinson,  G.  R.  Monteiili.  and 
P.  N.  Hotson,  all  of  Toronto. 

J.  Chartier  et  Conipagnie,  Limitee,  is  the  name  of  a  com- 
pany incorporated  at  Montreal  recently,  for  the  puri)ose  of 
currying  on  a  general  contracting  business,  erecting  public 
and  private  buildings,  and  constructing  canals,  dams,  bridges, 
piers,  etc.  The  capital  stock  of  the  company  is  $50,000,  and 
the  incorporators  include  J.  Chartier,  J.  V.  Chartier,  J.  Bum- 
bray  and  J.  E.  C.  Bumbray,  all  of  Montreal. 

The  Nova  Scotia  Car  Works.  Limited,  have  api)roached 
the  city  of  Halifax  for  an  advance  of  $i:i5.000  to  enable  the 
cumpftny  to  start  work  on  orders  amounting  to  $400,()0i).  Up 


till  now  tiie  company  have  been  unable  to  finance  the  work, 
but  it  is  said  that  if  the  city  will  grant  financial  assistance 
the  work  can  be  started.  The  city  have  promised  tliat  tiie 
request  of  the  company  shall  Idc  considered. 

It  is  understood  lliat  the  Pease  Foundry  Comi)any,  of 
Brampton,  Ont.,  have  received  an  initial  order  for  100,000 
shells.  The  manufacture  of  this  quantity  will  give  employ- 
ment to  thirty  men  for  eight  months.  Mr.  McKinnon,  of  the 
company,  is  in  New  York  making  arrangements  for  the  in- 
stallation of  the  necessary  machinery.  He  expects  to  have 
a  staff  at  work  on  the  order  within  a  short  time. 

Work  will  be  started  immediately  on  a  three-storey  build- 
ing for  the  Merchants'  Bank  at  Granville  and  Pender  Streets, 
\'ancouver,  to  be  constructed  at  an  approximate  cost  of  $175,- 
000.  It  will  occupy  the  50-ft.  frontage  on  Granville  Street 
where  the  Bank's  main  office  now  stands,  and  will  have  a 
depth  on  Pender  Street  of  104  ft.  It  is  expected  that  the 
new  iniilding  will  be  completed  in  about  twelve  months. 

At  a  recent  meeting  of  the  Toronto  Board  of  Control 
Mayor  Church  moved  that  the  Works  Commissioner  report 
cm  the  cost  of  establishing  a  civic  car  construction  shop  for 
the' building  and  repairing  of  cars  and  other  railway  equip- 
ment needed  by  the  city.  This  is  the  first  step  towards  the 
establishment  of  facilities  which  will  be  needed  when  the 
city  goes  into  the  street  railway  business  on  a  large  scale. 

At  Lachine,  Que.,  the  Lachine  Manufacturing  Company, 
Limited,  has  been  incorporated  with  a  capital  stock  of  $120,- 
000,  the  incorporators  being  J.  A.  Descarries,  T.  N.  Descar- 
ries,  A.  Descarries,  R.  LePailleur,  J.  A.  P.  Descarries,  and 
J.  W.  LePailleur,  ill  of  Lachine.  The  company  will  manu- 
facture metal  work  generally,  including  munitions  of  war, 
and  for  that  purpose  are  authorized  to  act  as  contractors  for 
public  and  private  works. 

Permission  has  been  given  by  the  Quebec  Public  Utili- 
ties Commission  to  tlie  Laval  Electric  Company  to  carry 
their  transmission  line  through  the  streets  of  the  parish  of 
St.  Elzear  upon  condition  that  the  company  supplj'  light  and 
power  to  the  municipality  and  residents  upon  the  most 
favourable  terms  granted  by  the  companj'.  All  questions 
regarding  the  location  of  the  line  and  its  erection  and  any 
difficulties  that  may  occur  will  be  adjusted  by  the  Commis- 
sion. 

It  is  reported  that  more  work  is  being  done  and  more 
nun  are  employed  than  ever  before  at  the  plants  of  the  Nova 
Scotia  Steel  Company  and  the  Eastern  Car  Works,  New 
Glasgow,  N.S.  There  are  now  1,100  men  on  the  Steel  Com- 
pany's pay-roll  at  New  Glasgow,  and  it  is  understood  that 
the  Car  Works  will  employ  no  less  than  1.500  men  as  soon 
as  they  can  secure  them.  Several  departments  of  the  Steel 
plant  are  working  continuously  with  three  eight-hour  shifts 
a  day. 

file  municipality  of  Montreal  North  have  accepted  plans 
lor  a  main  draina.ge  scheme  drawn  up  by  Mr.  F.  C.  Laberge, 
of  Montreal,  and  have  awarded  the  contract  for  the  work  to 
Mr.  J.  Chartier,  Montreal,  at  the  price  of  $127,000.  The 
drains,  which  are  to  be  constructed  of  concrete,  will  run  the 
entire  length  f)f  the  town,  and  will  discharge  into  the  Back 
River  at  two  ])oints,  the  iiipes  being  carried  OOO  feet  into  the 
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river.  The  largest  drains  will  he  2  ft.  4  ins.  x  .'i  ft.  6  ins.  The 
drainage  of  Pie  IX  Boulevard  is  included  in  the  contract, 
At  a  later  date  it  is  intended  to  construct  a  purification  plant. 
])rcliniinary  plans  for  which  have  been  drawn. 

The  soundings  of  the  Valley  Inn  Marsh  on  the  route  of 
the  new  Toronto- Hamilton  iiighway  have  been  completed. 
.\ccording  to  Mr.  Macallum,  City  Engineer  of  Hamilton, 
solid  clay  was  found  in  the  marsh  at  a  deiJth  fif  between  40 
and  .'>()  feet.  The  result  of  the  soundings  will  probably  mean 
the  adoption  of  Engineer  Armstrong's  scheme  of  a  lilled-iu 
road  across  the  niarsh.  Those  in  charge  of  the  plans  for  tlic 
municipalities  interested  are  expected  to  meet  shortly  and 
(1(  cide  this  point, 

.According  to  Mr.  W.  S.  Kickley.  the  Local  Manager,  the 
h'ord  Motor  (dmi)any  of  Canada  contemplate  the  erection 
of  an  assembling  |)lanl  in  the  city  of  Calgary,  Alta.,  that  will 
ultimately  represent  an  investment  of  half  a  million  dollars. 
The  proposed  construction  involves  the  use  of  reinforced 
(■(uicrete.  The  Railways  and  New  Industries  Committee  of 
the  City  Council  have  recommended  that  permission  be  given 
the  company  to  cross  Eiglith  Street  West  with  a  si)ur  track, 
conditional  on  the  erectidU  nf  the  structure. 

Toronto's  usual  monthly  announcement  that  work  is  to 
be  commenced  on  the  new  Union  Station  l)y  the  first  of 
next  month  has  been  made  by  city  officials.  The  latest  rea- 
son put  forward  for  an  early  start,  according  to  press  re- 
|)orts,  is  an  arrangement  with  the  Bank  of  Montreal  for  ad- 
vances of  four  million  dollars  on  the  guarantee  of  the  Cana- 
dian I'acific  and  (jrand  'fruuk  Railways.  Railway  men  are 
not  so  certain  of  the  matter,  however,  and  fail  to  see  why 
the  railroads  should  be  willing  to  spend  so  much  money  on 
a  new  station  when  the  old  one  can  be  made  to  answer  for 
a  time,  at  least. 

Under  the  Mines  Department  of  the  Dominion  Govern- 
ment an  exiH-riment  is  being  made  at  Edmonton,  Alta.,  to 
test  McMurray  asphalt  as  a  paving  material.  The  Mines  De- 
partment will  bear  all  the  expense  of  laying  the  asphalt,' 
while  tlu'  city  will  lay  the  concrete  base  and  curbs.  A  sec- 
tion of  street  :iOO  feet  in  length  will  be  used  for  the  experi- 
ment, half  the  distance  being  covered  with  a  two-inch  sheet 
nf  asphalt,  and  the  other  half  with  a  three-inch  layer  of  l)itu- 
lithic — asphalt  mixed  with  finely  crushed  rock.  It  is  intended 
to  find  out  which  of  these  pavements  gives  the  best  results 
under  ecjual  traffic  conditions. 

The  new  Marine  Drive  extending  from  North  Vancou- 
ver through  the  municipalities  of  West  Vancouver  as  far  as 
CauUie,  a  distance  of  about  ten  miles,  will  probably  be  open- 
ed at  the  end  of  the  nmnth.  The  total  cost  of  the  work  at 
present  uiuk-rtaken  will  be  over  $.'iOO,0()0,  and  it  is  only  the 
beginnin.g  of  a  road  that  will  be  carried  still  further  round 
the  coast  in  course  of  time.  It  is  the  most  ambitious  piece 
of  work  yet  attempted  by  the  municipality  of  West  Vancou- 
ver. There  is  no  doubt  that  it  will  assist  materially  in  put- 
lin.g  that  town  on  the  map,  as  the  new  drive  will  form  one 
of  the  linest  automol)ile  roads  in  the  province. 

Work  on  the  Yonge  Street  subway  at  North  Toronto  has 
made  such  progress  that  lingineer  Ripley  is  reported  as  say- 
ing that  the  road  will  be  opened  beff)re  it  freezes  in.  The 
grading  has  been  completed  to  the  full  depth  of  18  feet,  and 
the  concrete  work  will  start  immediately.  The  water-mains 
have  been  lowered  already,  and  the  installation  of  Hydro 
wires,  gas-mains,  and  teleplKuie  wires  will  be  commenced 
without  delay.  The  eastern  abutment  is  completed  to  with- 
in :iO  feet  of  the  sound  end.  and  this  part  of  the  work  should 
be  iinished  within  another  two  weeks.  Day  and  night  work 
is  being  carried  on  with  the  concrete  that  will  carrj-  the 
bridge  superstructure. 

The  Royal  Bank  of  Canada  have  moved  to  their  new 
tiuarters  in  the  twenty-storey  Royal  Bank  Building  at  King 


and  Yonge  Streets,  Toronto.  The  Bank  has  leased  the 
ground  floor  and  a  portion  of  the  twelfth  floor  for  a  period 
of  years.  The  groundwork  in  connection  with  the  counters 
and  railings  is  finished  to  harmonize  with  the  color  scheme 
of  the  interior  marble,  and  the  general  lighting  of  the  room 
is  accomplished  by  concealed  indirect  reflectors  arranged  to 
ensure  the  best  architectural  efifect.  The  executive  and  super- 
visor's offices  will  be  on  the  twelfth  floor,  but  they  will  not 
move  from  their  old  quarters  till  later  on. 

The  committee  representing  the  municipalities  interested 
in  the  new  Toronto-Oshawa  road  which  was  appointed  at 
I  lie  recent  meeting  in  Toronto  (as  reported  in  our  last  issue) 
met  at  Whitby  last  week  and  unanimf)usly  decided  that  the 
road  siiould  be  constructed  of  macadam  similar  to  that  now 
in  use  on  the  Kingston  Road  from  the  Toronto  city  line 
eastward  to  the  Grand  Trunk  crossing.  Three  engineers 
from  the  Department  of  Public  Works,  who  went  over  the 
road  previous  to  the  meeting,  were  present  to  explain  the 
plans.  The  Government  is  being  asked  to  make  an  estimate 
for  a  standard  grade  of  per  cent.,  the  same  as  that  on  the 
i'oronto- Hamilton  roadway. 

Rapid  progress  has  been  made  on  the  foundation  work 
for  the  Don  Valley  section  of  the  new  Bloor  Street  Viaduct. 
lOronto,  during  the  last  few  weeks.  Work  is  in  progress  on 
each  of  the  six  individual  piers,  which  are  in  different  stages 
of  construction.  At  pier  "B"  the  contractors  tried  a  different 
I)rocedure  by  excavating  only  half  of  the  required  foundation 
at  once.  One-half  has  iieen  excavated  and  filled  with  con- 
crete to  a  depth  of  ten  feet.  Considerable  apprehension  was 
caused  by  the  close  proximity  of  the  excavation  for  pier  "C" 
to  the  C.  P.  R.  track;  special  precautions  were  taken  to  avoid 
a  land-slide  through  the  heavy  traffic  passing  over  the  line. 
I'etween  piers  "C"  and  "D"  an  earth  fill  has  been  made  vary- 
ing in  depth  from  three  to  six  feet.  At  pier  "D"  concrete 
work  is  going  on  finely,  and  the  first  round  of  neat  work  has 
been  completed.  The  concrete  on  this  work  is  being  placed 
through  a  chute  from  a  tower  with  a  bucket  elevator.  The 
excavation  for  pier  "E"  is  partially  completed,  but  contains 
about  six  feet  of  water.  On  account  of  the  higher  level  the 
excavation  for  pier  "F"  has  been  comparatively  easy,  and  no 
water  has  appeared  to  hamper  the  work.  At  present  there 
arc  about  228  men  employed  on  the  work. 

Mr.  J.  Stadler,  of  Shawinigan  Falls,  Que.,  writing  on  the 
subject  of  Quebec  roads,  criticizes  the  manner  in  which  some 
highways  are  being  constructed.  F'or  instance,  certain  por- 
tions of  the  new  Three  Rivers  and  Louisville  road  he  con- 
siders will  not  be  permanent  owing  to  the  material  used  and 
the  method  of  drainage.  On  a  trip  from  .Three  Rivers  to 
Montreal  he  noticed  that,  instead  of  using  large  stones  or 
boulders  at  the  base  of  the  road,  sand  and  stone  dust  were 
employed.  In  other  portions  of  the  province.  Mr.  Stadler 
states,  the  work  is  bad — due.  he  believes,  to  insufficient  super- 
vision. In  support  of  his  contention  that  the  base  of  the 
roads  is  poor  and  the  drainage  insufficient  Mr.  Stadler  quotes 
the  following  report  of  some  Swiss  engineers  who  inspected 
many  roads  in  Canada  and  the  United  States:  "The  northern 
part  of  America  (Canada)  has  onlj'  a  very  few  miles  of  road, 
and  considering  the  short  time  these  roads  have  been  built 
we  cannot  consider  the  routes  as  a  factor  in  our  report.  Our 
general  observation,  however,  is  that,  having  in  mind  the 
climatic  conditions,  the  roads  are  built  rather  for  apearance 
than  for  durability;  the  drainage — such  an  important  factor 
in  cold  climates — is  grossly  neglected:  the  depth  of  the  por- 
ous material  in  a  good  many  instances  is  insutticient  for  the 
amount  of  traffic;  and  often  the  width  of  macadam  road  is 
too  great  to  afford  an  economical  investment." 


Messrs.  B.  &  S.  H.  Thompson  &  Company.  Limited,  of 
Montreal,  agents  for  The  Crittall  Steel  Casement  Company. 
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of  Braintree,  England,  have  secured  the  contracts  for  the 
steel  casements  for  the  new  Civic  Lil)rary  at  Montreal,  and 
for  the  Ross  I'avilidn  ni  the  Royal  \'ictt>ria  Hospital. 


The  f(ill(i\vin!4  ctmtracts  have  been  awardt-il  to  tlie  To- 
ronto Iviuipnu-nt  Company,  I^imited:  one  from  the  city  of 
llamiltDii.  Ont.,  for  three  :M  x  24  Chapman  rectangular 
sluice  gates,  and  one  from  the  town  of  Transcona,  Man., 
through  the  British  Canadian  EngineeVing  Company,  of  Win- 
nipeg, for  two  De  Laval  8-inch  vertical  single-stage  sewage 
pumps,  having  a  coml)ine(l  capacity  of  three  million  gallons 
a  day. 


.'\t  Maisonneiive,  Que.,  where  road  work  is  expected  to 
amount  to  a  million  dollars  this  year,  a  departure  from  the 
ordinary  m.ethod  nf  constructing  the  concrete  foundations 
for  asphalt  roads  is  l)eing  made  by  the  Paving  and  Construc- 
tion Company,  who  have  the  contract  for  the  work.  This 
departure  is  in  the  use  of  steel  bar  reinforcement.  It  is  un- 
derstood that  tlic  reciuircments  for  this  material  will  amount 
to  between  eight  and  twelve  hundred  tons  of  ->^-in.  square 
twist  bars  in  lengths  of  25  feet  and  32  feet.  The  Burlington 
Steel  Company,  Limited,  of  Hamilton,  who  have  the  order 
for  the  reinforcement,  are  supplying  only  rail  carbon  steel 
l)ars,  on  account  of  the  refpiirements  for  a  bar  of  high  ten- 
sile strength. 


Another  successful  example  of  the  Canadian  Blower  & 
I'orge  Company's  Exhaust  Systems  is  the  one  installed  for 
the  British  Insulated  &  Helsby  Cables  Company,  Limited, 
Prescot,  Lancashire,"  England.  The  fan  used  is  a  No.  45 
Canadian  slow  speed,  high  efficiency  mill  exhauster  with 
direct  connected  motor.  Fifteen  machines  and  six  floor 
sweeps  are  served,  and  the  system  is  operating  well,  requir- 
ing (i  h.p.  for  the  motor.  The  unusually  good  result  is  due  as 
much  to  the  design  of  the  piping  as  to  the  high  efficiency  of 
the  fan  itself,  which  is  operating  at  a  pressure  of  less  than 
three  ounces,  and  with  a  uniform  velocity  in  the  pipes  of  less 
than  :!.000  feet  a  minute.  This  low  velocity  is  possible  only 
when  the  frictional  resistance  is  estimated  carefully,  so  that 
the  draught  at  every  hood  is  the  same;  in  fact,  a  sweep-up  at 
the  end  of  the  exhaust  pipe  has  just  as  good  a  suction  as  the 
liood  nearest  the  fan.  The  discharge  from  the  fan  is  carried 
about  100  feet  outdoors  to  a  cyclone  collecter  in  the  boiler 
house.    The  total  length  of  the  system  is  280  feet. 


Trade  Inquiries 

The  Weekly  Report  of  the  Department  of  Trade  and 
Commerce  contains  the  following  inquiries  relating  to  Can- 
adian trade.  The  names  and  addresses  of  the  firms  making 
these  infiuiries  can  be  obtained  by  those  specially  interested 
in  the  respective  commodities  upon  application  to  the  In- 
c|uiries  Branch.  Department  of  Trade  and  Commerce,  Ottawa: 

7fiO.  Pipe-wood  staves. — A  South  African  commission 
house  requests  correspondence  with  complete  information 
on  patent  wood  staves  for  water  pipe  lines.  Full  jjarticulars 
are  refpicsted  in  reference  to  the  tools  required  for  putting 
these  pipes  together,  as  they  will  have  to  be  shipped  in  the 
knr)ck-(lown  state. 

7(;2.  Railway  material,  locomotives,  etc. — .\  London  cor- 
respondent who  has  for  some  years  been  the  representative 
of  large  continental  manufacturers  of  railway  material,  loco- 
motives, gas  engines,  etc..  is  open  to  act  as  agent  for  Can- 
adian niainifacturers. 

Tt',.-,  Machinery,  hardware,  building  materials,  etc. — .\  firm 
of  engineers  in  London  wi>hes  ti>  get  into  touch  with  Can- 
adian firms  manufacturing  machinery,  hardware,  building  ma- 


terials, etc.,  who  seek  agents  in  the  United  Kingdom  or  sell- 
ing agents  in  South  Africa  and  other  parts  of  the  Empire. 

7'97.  Gas  tubes. — .A  firm  in  Birmingham  are  in  the  mar- 
ket for  gas  tubes,  and  would  like  to  hear  from  Canadian 
manufacturers. 

798.  Carborur.'dum  discs. — A  Dutch  firm  arc  in  the  mar- 
ket for  carlioruiuluin  discs,  .'iO  cms.  in  diameter,  with  a  cen- 
tral hole  of  35  mm.,  made  of  steel  with  borders  of  carborun- 
dum ()  mm.  width,  for  shipment  to  Spain,  and  would  like  to 
hear  from  Canadian  manufacturers. 

802.  Representation  in  Great  Britain. — A  British  firm 
with  gofjd  connections  in  the  Iniilding  and  engineering  trades 
throughout  Great  Britain  desire  to  represent  Canadian  pro- 
ducers of  standard  lines,  particularly  asbestos,  timber,  rail- 
way sleepers,  etc. 

804.  Annealed  and  barbed  ware,  wire  nails,  etc. — A  Lon- 
don firm  wish  to  ol)tain  <|uotations  from  Canadian  manufac- 
turers of  annealed  and  barbed  wire,  wire  nails,  etc. 

808.  Hack  saws. — An  engineering  firm  in  Barbados  would 
like  to  have  catalogues  and  illustrations  from  Canadian  firms 
manufacturing  small  engineering  machinery,  particularly 
hand  and  power  hack  saws. 

810.  Explosives. — A  manufacturers'  agent  in  Buenos 
Ayres  would  like  to  enter  into  communication  with  Canadian 
explosive  manufacturers. 

811.  Manganese  castings  and  Decouville  wagon-s. — A 
British  firm  of  engineers  and  importing  merchants,  well 
known  in  Buenos  Ayres,  who  handle  all  kinds  of  heavy  ma- 
chinery, iron,  steel  and  wire,  desire  to  import  manganese 
castings,  manganese  rail  joint  castings,  and  Decouville 
wagons. 

814.  Trade  with  Russia. — One  of  the  largest  houses  in 
Moscow,  who  specialize  in  trade  with  Siberia,  where  they 
have  ten  branches,  are  in  the  market  for  the  following,  and 
would  be  pleased  to  hear  from  reliable  Canadian  firms:  Bolts 
and  nuts;  gas  tubing,  iron;  boiler  tubes,  iron;  wire  nails;  wire 
of  all  kinds,  including  barbed  wire;  portable  engines;  rock 
drilling  machines;  metal  turning  lathes;  miners'  shovels; 
chemicals,  heavy;  calcium  carbide;  acetate  of  lime;  coal  tar 
products — viz.,  pitch,  carbolic  acid,  creosote,  sulphate  of  am- 
monia, sulphate  of  soda;  grjjphite;  news  and  printing  paper; 
wrapping  and  packing  paper. 

815.  Steel  bars. — A  correspondent  in  England  desires  the 
addresses  of  Canadian  manufacturers  who  have  representa- 
tives in  Great  Britain  and  who  are  in  a  position  to  supply 
bars  for  ferro-concrete  purposes.  These  are  ordinary  mild 
steel  bars  for  a  tensile  strength  of  from  28  to  32  tons  to  the 
square  inch. 

Attention  may  lie  called  to  Trade  Inquiry  No.  814,  wliich 
has  been  forwarded  to  the  department  by  Mr.  C.  F.  Just. 
Special  Trade  Commissioner  to  Russia.  This  inquiry  refers 
to  one  of  the  largest  houses  in  Moscow,  who  specialize  in 
trade  with  Sil>eria,  where  they  have  ten  branches,  and  who 
are  in  the  market  for  the  goods  listed,  and  would  he  pleased 
to  hear  from  reliable  Canadian  firms. 

Quotations  should  be  c.i.f.  Vladivostok,  with  best  terms. 
This  lirm  have  done  a  large  business  with  Germany  on  long 
credit.  Reasonable  credit  is  expected,  in  sending  catalogues 
five  copies  are  required  for  use  of  the  head  office  in  Mos- 
cow and  branches  in  Siberia, 

The  mining  shovel  used  in  Siberia  is  made  for  the  mar- 
ket in  the  f(dlowing  weights  and  sizes,  with  well  riveted 
handle  socket,  and  in  the  curved  pointed  shape: — 
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275 

1 

300 

No. 

1K>  

300 

1 

500 

No. 

o 

  340 

290 

1 

500 

No 

  3r,o 

295 

1 

700 

Quotation  per  mn  k il.  .l; raimnes. 


Contracts  Department 


News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Canora,  Sask. 

Tlu-  Town  Council  are  considering  the 
installation  of  a  waterworks  system  at  an 
estimated  cost  of  $17,700.  Engineers, 
Chipman  &  Power,  Mail  Building,  To- 
ronto. 

Chatham  Township,  Ont. 

Tenders  will  he  received  until  July  ITth 
by  W.  fi.  VVickens,  Scane  Block,  Chat- 
ham, for  the  construction  of  a  dam, 
dredge  drains  and  dash  wheel  and  the  in- 
stallation of  pumping  machinery.  Engi- 
neer, W.  G.  McGeorge,  15:i  Queen  Street, 
Chatham. 

Tenders  on  the  construction  of  Syl- 
vester Drain  will  he  received  until  1  p.m. 
July  17th,  by  Commissioner  J.  A.  Miller. 
Lot  12,  Concession  7,  Eberls.  Plans  and 
specifications  with  the  i'.tiginct  r.  W  .  J. 
McGeorge,  153  Queen  Street,  t  liatham. 

Fort  Erie,  Ont. 

The  Municipal  Council  have  received 
tenders  for  the  construction  of  a  mac- 
adam road  from  North  Line  to  Buffalo 
l'"erry.    Clerk,  W.  Simmons. 

Grimsby,  Ont. 

Plans  have  been  prepared  for  water- 
mains  to  be  laid  under  the  supervision 
of  the  Town  Engineer.  C.  Bromley. 
About  8,000  feet  of  4-inch  pipe  will  be  re- 
quired. 

Guelph,  Ont. 

The  City  e:<nincil  have  been  ordered  l)y 
the  Provincial  Board  of  Health  to  lay 
iron  watermains  between  Victoria  Bridge 
and  the  Pumping  Station.  Chairman  of 
the  Water  Commission,  G.  B.  Ryan. 

Lavant  Township,  Ont. 

The  Township  Council  have  passed  a 
by-law  providing  for  the  construction  of 
a  road  from  Lavant  Station  to  Folger. 
Clerk,  W.  Browning.  Lavant  Station. 

Matheson,  Ont. 

A  by-law,  providing  for  the  installation 
of  a  waterworks  system,  will  be  submit- 
ted to  the  ratepayers  on  July  16th.  Es- 
timated cost,  $20,000.  Clerk,  F.  R. 
Rockall. 

Niagara  Falls,  Ont. 

The  City  Engineer,  E.  J.  Anders. m, 
will  receive  tenders  until  noon,  July  intli. 
for  laying  about  .lO.OOO  square  feet  oi 
concrete  sidewalk,  and  ".(.ooo  feet  of  curb- 
ing. 

St.  Thomas,  Ont. 

The  Town  Engineer,  M.  Ferguson,  has 
submitted  two  plans  for  sewage  disposal, 
estimated  to  cost  $15,000  and  .$9,500  re- 
spectively. 

The  Pas,  Man. 

Tlie  installation  of  a  waterworks  and 
sewage  system  is  contemplated  by  the 
Town  Council.  .Approximate  cost,  $80,- 
000.    Clerk,  H.  H.  Elliott. 


Thurlow  Township,  Ont. 

Tenders  on  the  construction  of  a  quan- 
tity of  cement  sidewalks  will  be  received 
until  luly  20th  by  W.  C.  MacDonald, 
Belleville.  K.  F.  D.  109. 

Toronto,  Ont. 

Permission  has  been  granted  to  the 
Board  of  Control  to  construct  a  perman- 
ent road  bed  for  a  street  car  line  on 
Bloor  Street  West,  from  Dundas  Street. 
Estimated  cost,  $125,000. 

The  York  Township  Council  have 
been  asked  l)y  Engineer  E.  A.  James, 
5i'  Adelaide  Street  E.,  Toronto,  to  pass 
a  by-law  for  the  construction  of  an  as- 
phalt roadway  on  Dundas  Street  west 
of  the  city  limits.  Approximate  cost, 
$19,000. 

Vernon,  B.C. 

Tile  Municipal  Council  are  considering 
the  construction  of  an  auxiliary  pumping 
si  at  ion,  estimated  to  cost  $.'!,000.  One 
bum-  capacity  pump  and  50  h.p.  motor 
will  lie  required.    Clerk,  D.  G.  Tate. 

Winnipeg,  Man. 

The  Board  of  Control  will  call  for  ten- 
ders shortly  on  the  construction  of  a 
sewer  on  Stafford  Street.  Secretary,  M, 
Peterson. 

The  laying  of  watermains  on  Welling- 
ton, Cambridge  and  Academy  Streets  is 
being  considered  by  the  Board  of  Con- 
trol.   Engineer,  W.  P.  Brereton. 

CONTRACTS  AWARDED 

Cayuga,  Ont 

Tile  Town  Council  have  let  a  contract  . 
for  laying  concrete  sidewalk  to  Frank 
McMullen,  Cayuga,  at  10c    per  square 

foot. 

IngersoU,  Ont. 

The  contract  for  the  construction  of 
brick  pavement,  curbs  and  gutters  on 
Thames  and  King  Streets  has  been  let 
by  the  Town  Council  to  the  Municipal 
Construction  Company,  Berlin,  at  $2.60 
per  square  yard.  Approximate  total  cost, 
$18,200. 

London,  Ont. 

The  City  Council  have  let  the  con- 
tract for  laying  asphalt  pavement  on 
York  and  Talbot  Streets  to  the  Stand- 
ard Paving  Company.  Central  Chambers, 
Ottawa,  at  $:!4,000. 

Toronto,  Ont. 

Tiie  Board  of  Control  have  awarded 
the  contract  for  the  construction  of  sew- 
ers on  Dundas  .Street  to  Longo  &  Gen- 
tile, 66:!  Markham  Street,  at  $4,650. 

Transcona,  Man. 

The  Town  Council  have  let  the  con- 
tract for  the  supply  of  sewage  pumps  to 
the  British  Canadian  Engineering  &  Sup- 
lily  Company,  Limited,  122  Phoenix 
Building.  Winnipeg. 

Windsor,  Ont. 

The  City  Council  have  let  the  contract 
for  the  supply  of  cast  iron  water  pipe 
to  the   National   Iron   Works,  Limited, 


Cherry  Street.  Toronto,  at  $:!0.25  per  ton, 
and  for  specials,  valves,  hydrants,  etc., 
tf)  the  Kerr  Engine  Works.  Walker  Road. 
W'alkerville. 


Railroads,  Bridges  and  Wharves 

Chatham  Township,  Ont 

Tenders  on  the  erectifin  of  four  steel 
and  c(jncrete  bridges  will  be  received  un- 
til July  17th  by  James  A.  Miller.  Ebert^. 

Haldimar.d  &  Simcoe  Counties,  Ont. 

Tenders  on  the  construction  of  a  rein- 
forced concrete  culvert  will  be  received 
until  July  21st  by  G.  Hammond,  R.  R. 
No.  2,  Port  Dover,  and  E.  Boughner, 
Colborne  Street,  Simcoe.  Plans  and  spe- 
cifications with  the  Engineer.  G.  R.  Mar- 
ston.  Simcoe,  and  W.  G.  Clarke,  R.  R. 
Xo.  5.  ITagersville. 

Lanark  County,  Ont. 

The  County  Council  are  considerin.g 
the  erection  of  a  bridge.  Clerk,  W.  A. 
Moore,  Perth. 

Summerville,  Ont. 

Extensive  repairs  to  a  bridge  on  Dun- 
das Street  have  been  decided  on.  Clerk 
to  York  County  Council.  R.  W.  Phillips. 
57  Adelaide  Street  East.  Toronto. 

CONTRACTS  AWARDED 

Bruce  Township,  Ont. 

The  following  contracts  for  brid.ge  con- 
structicm  havr  been  let  by  the  Townshiji 
Council: — Willow  Creek  Bridge,  cement 
work,  J.  A.  McKinnon.  Paisley  R.  R.  No. 
20,  and  steel  work.  Hipit^r  Ri-ii|.rp 
Boiler  Company.  Queen  Street.  Kin-  _^ 
caruine:  biase  Line  Bridge,  general  con- 
tHct,  R-Be.gg.  Port  Elgin. 

Dorchester  North  Township,  Ont. 

The  contract  for  the  erection  of  three 
concrete  bridges  has  been  let  by  the 
Township  Council  to  R.  E.  Waltham. 
Parkhill.  and  J.  F.  McLean.  Lucan. 

Grand  Bend,  Orjt. 

The  contract  for  the  construction  of 
two  cement  bridges  for  the  Huron 
County  Council  has  been  let  to  J.  Law- 
son.  Crediton  P.O. 


Public  Buildings,  Churches 
and  Schools 

Berlin,  Ont. 

Tenders  on  electric  wiring  and  fittings 
for  the  Post  Office  will  be  received  until 
4  p.m.,  July  23rd.  by  R.  C.  Desrochers. 
Department  of  Public  \\'orks.  Ottawa. 
Plans  and  specifications  with  T.  .A.  Hast- 
ings. I'ostal  Station  F,  Toronto,  at  the 
Post  Office,  Berlin,  and  at  the  Depart- 
ment. Specifications  at  office  of  Mac- 
Lean  Daily  Reports.  Limited.  25  Char- 
lotte Street,  Toronto. 

East  Kildonan,  Man. 

The  Municipal  Secre  tary.  H.  Thomson, 
will  receive  tenders  until  July  llUh  for 
alterations  to  a  building  for  a  Municipal 
Hall.    Plans  prepared  l)y  the  Municipal 
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Engineer,  216  Chambers  of  Commerce 
Building. 

Fort  William,  Ont. 

Work  has  been  commenced  on  the 
erection  of  the  Registry  Office.  Con- 
tracts for  heating,  plumbing  and  electric 
lighting  have  not  been  let. 

Hamilton,  Ont. 

I\iuKts  on  the  erection  of  a  fire  es- 
cape at  the  City  Hall  will  be  received  un- 
til July  20th  by  the  Mayor,  C.  S.  Wal- 
ters. Plans  and  specifications  at  office 
of  the  Clerk.  S.  H.  Kent. 

Huff's  Island.  Ont. 

reiuiers  on  the  erection  of  a  school 
will  be  received  until  July  19th  by  the 
Chairman  of  the  Board  of  Trustees.  W. 
Barber.  Belleville.  .Architect.  Ct.  A.  Ben- 
nett. N'ictoria  Avenue,  Belleville. 

Matchedash  &  Tay  Townships,  Ont. 

Plans  of  a  school  are  being  prepared 
hy  J.  H.  Robertson,  Orillia^  for  the  Trus- 
tees of  School  Section  No.  16.  Brick 
construction,  metal  roofing.  Estimated 
cost,  $4,.500. 

Montreal,  Que. 

.\  permit  for  the  erection  of  a  hall  has 
been  issued  to  the  Trustees  of  St.  James 
Roman  (^atholic  Church.  St.  Catherine 
and  St.  Denis  Streets.  .Approximate  cost, 
.$:!.noo.    Work  by  day  labor. 

Rothsay,  N.B. 

Tenders  on  the  erection  of  a  five- 
roomed  brick  school  are  being  received 
by  F.  Neil  Brodie,  Architect,  42  Princess 
Street,  St.  John. 

Union  Bay,  B.C. 

Tenders  on  the  erection  of  a  two- 
rnomed  school  will  be  received  until 
noon.  July  17th.  by  J.  E.  Griffith.  Deputy 
Minister  of  Public  Works.  Victoria. 
Plans  and  specifications  at  offices  of  J. 
Baird.  Government  Agent,  Cumberland, 
B.  C,  George  Thomson.  Government 
.Agent,  Nanaimo,  J.  Mahone,  Govern- 
ment .Agent,  \'ancouver,  W.  Haggart, 
Secretary  to  the  School  Board,  Union 
Bay,  and  at  the  Department. 

Whonnock,  B.C. 

Tenders  will  be  receivcf!  until  noon, 
July  17th.  by  J.  E.  Griffith.  Deputy  Min- 
ister of  Public  Works,  for  the  erection 
of  a  one-roomed  addition  to  the  school. 
Plans  and  specifications  with  J.  A.  Ma- 
honey.  Government  .Agent,  \'ancouver; 
F.  C.  Campbell,  Government  Agent,  New 
Westminster;  J.  B.  Martyn.  Secretary 
to  the  School  Board,  Port  Haney,  anrl 
at  the  Department,  \'ictoria. 

CONTRACTS  AWARDED 

Beverly,  Alta. 

Henry  Walk.  Cha|)lin  Street,  is  erect- 
mg  a  school,  estimated  to  cost  $13..')0n. 
Heating,  painting,  and  plastering  will  be 
sub-let.     Brick  veneer  construction. 

Elmwood,  Man. 

Work  is  under  way  nn  the  erection  of 
an  addition  to  the  King  Memorial 
Church,  Coburg  Street.  The  general, 
masonry,  carpentry,  roofing,  plastering, 
and  painting  contracts  have  been  let  to 
Worwswick  Bros.,  123  Hart  Avenue,  the 
contract  for  iron  wprk  to  the  Western 
Steel  &  Iron  Company,  Limited.  Chal- 
mers, and  for  electric  work  to  Price  & 
McDonald. 

Montreal,  Que. 

The  contract  for  the  erection  uf  a  fue 


escape  at  the  school  on  Sherbrooke 
Street  has  been  let  to  Bonnell  Bros.,  ;i41 
Guy  Street,  at  $3,610. 

Quebec,  Que. 

The  contract  for  waterproofing  the 
basenuiit  of  the  Customs  House  has 
been  awarded  by  the  Department  of  Pub- 
lic Works.  Ottawa,  to  the  Standard  Paint 
Company  of  Canada,  53  \'ictoria  Square, 
A'fontreal. 

Toronto,  Ont. 

The  Dei^artmcnt  of  Public  Works,  Ot- 
tawa, have  let  the  contract  for  the  instal- 
lation of  interior  fittings  at  Postal  .Sta- 
tion G  to  the  Berlin  Interior  Hardwood 
Company,  Limited,  72  Wilmot  Street, 
Berlin. 

Westb'oro,  Ont. 

The  .School  Board  have  let  the  paint- 
ing contract  in  connection  witli  the 
school  in  course  of  erection  on  Euclid 
.Street   to  Basil  T.  Thomas. 


Business  Buildings  and  Indus- 
trial Plants 

Brussels,  Ont. 

John  Currie  &  Son  have  purchased  a 
site,  on  which  they  propose  to  erect  a 
slaughter  house. 

Clinton  Township,  Ont. 

C.  Hcndcrsliot.  Beamsville,  contemp- 
lates extensive  alterations  and  additions 
to  his  farm  buildings.  Brick  and  frame 
construction. 

Fort  William,  Ont. 

The  erection  of  stores  on  Victoria 
Street  is  contemplated  by  I.  C.  Murray, 
Murray  Block.  Architect,  L.  W.  Allen, 
care  of  owner.  Work  will  be  done  by 
(\a.y  labor,  with  the  exception  of  heat- 
ing, which  will  be  sub-let.  Approximate 
cost,  $7,000. 

Work  has  been  started  by  day  labor 
on  the  erection  of  a  drying  plant  for  N. 
M.  Patterson  &  Company,  Limited,  Fort 
William  West.  Frame  construction, 
concrete  foundation,  corrugated  iron 
roofing.    Approximate  cost,  $5,000. 

Kentville,  N.S. 

W'ork-  has  been  commenced  on  the 
erection  of  a  drug  store  on  Main  Street 
for  VV.  W.  Rockwell.  Frame  and  brick 
construction. 

Okanagan  Landing,  B.C. 

Tlic  erection  of  a  station,  round  house 
;inrl  turntable  is  contemplated  by  the 
t  anadian  Pacific  Railway.  Divisional 
Superintendent,  J.  F.  Richardson,  Van- 
Cfuner. 

Ottawa,  Ont. 

Work  has  been  started  on  the  erection 
of  stables  for  J.  Torontow,  27  McGee 
Street.  Frame  construction,  concrete 
foundation.    Work  by  day  labor. 

The  Hcaley  Cartage  Company,  59  Bot- 
elicr  Street,  have  had  plans  drawn  for 
coal  sheds,  conveyors,  etc.,  estimated  to 
cost  $4,000.  Frame  and  ironclad  con- 
struction, concrete  foundation,  corru- 
gated iron  roofing.  Motors  will  be  re- 
quired. 

Work  has  been  started  by  day  labor 
on  the  erection  of  a  warehouse  for  O. 
Pctcgor.sky,  20  Stewart  Street.  Esti- 
mated cost,  $.'),000. 

An  addition   to   the    Davidson  Wood 


Factory  on  Wellington  Street  is  con- 
templated by  the  Davidson  Estate.  Mill 
construction,  corrugated  iron  roofing. 
Woodworking  machinery  will  be  re- 
quired. Manager,  L.  Henderson,  Wel- 
lington Street. 

The  garage  in  course  of  erection  for 
Mederic  Lan'dreville,  Albert  .Street,  is 
being  built  by  day  labor.  Material  is 
purchased  by  owner. 

Petrolia,  Ont. 

Josh  Bros.,  AVonderland  Theatre,  are 
about  to  fit  up  premises  as  a  moving 
picture  theatre. 

Port  Dover,  Ont. 

The  erection  of  a  steel  pavilion  is  be- 
ing considered  by  Morley  Buck. 

Stamford  Township,  Ont. 

C.  M.  Sorter,  Main  Street,  Niagara 
Falls,  is  preparing  plans  of  a  barn  for 
H.  D.  Symmes,  Gulp  Street,  Niagara 
Falls  South. 

Toronto,  Ont. 

Tcmlers  will  be  received  until  July  17t'h 
by  J.  C.  Forman,  City  Hall,  for  altera- 
tions to  the  store  building  at  756  Broad- 
view Avenue  and  for  the  removal  of  the 
old  building  at  754  Broadview  Avenue. 

'  The  Board  of  Control  have  instructed 
Propery  Commissioner  D.  Chisholm  to 
prepare  plans  for  a  .barn  to  be  erected 
at  the  Men's  Industrial  Farm.  Approxi- 
mate cost,  $25,000. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

Work  is  in  progress  on  alterations  to 
a  hotel  at  Main  and  Hughson  Streets  for 
L.  Munroe,  Freeman  Place.  The  gen- 
eral, masonry,  carpentry,  steel  and  roof- 
ing contracts  have  been  let  to  S.  Hamard. 
Mary  Street.  Plastering,  painlmg.  heat- 
ing,  plumbing  and  electrical  work  still 
to  be  let.    Approximate  cost,  $4,000. 

Farewell  &  Guest,  167^  King  Street 
E.,  have  let  the  masonry  contract  in  con- 
nection with  the  theatre  which  they  are 
building  to  R.  Barnes,  53  Cheener  Street. 

Ingersoll,  Ont. 

\Vork  has  been  started  on  alterations 
to  the  factory  of  the  John  Morrow  Screw 
Company.  The  masonry,  steel  and  roof- 
ing contracts  have  been  awarded  to  Sin- 
dair  &  \\'oodhall.  105  Sandford  .Avenue 
ST,  andUie  carpentry  contract  to  L.  J. 
Beatty,  175  Emerald  Street  S.  Plaster- 
ing not  let. 

London,  Ont. 

Work  has  been  cominenced  on  the 
erection  of  a  store  for  A.  Hartman  & 
Shabsove,  200  Dundas  Street,  by  the 
general  contractors,  R.  Parsons  &  D. 
Ross.  Maitland  Street.  Rrick  veneer 
construction,  concrete  foundation,  felt 
and  gravel  roofing,  listimated  cost, 
$3,000. 

Work  is  about  to  start  on  improve- 
ments to  business  premises  for  Hubert 
Dignan,  Registrar's  office.  The  mason- 
ry contract'  has  been  let  to  Scott  Mur- 
ray, 564  King  Street,  and  the  carpentrj' 
contract  to  S.  Willis,  765  Talbot  Street. 
Estimated  cost,  .$3,500. 

The  general  contract  for  the  erection 
of  nine  stores  on  Dundas  Street  E.  for 
J.  M.  Moore,  478  Waterloo  Street,  has 
been  let  to  N.  Southern,  Renwick  Ave- 
nue. Smaller  trades  w^ill  be  sub-let. 
Brick  construction,  felt  and  gravel  roof- 
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ing.  Approximate  cost.  $10,000.  \\'ork 
lia,s  been  roiTinicnocfl. 

Niagara  Falls  Centre,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  store  by  Paomeffa  Bros.,  Niag- 
ara Falls  Centre.  The  heating  contract 
has  been  let  to  O.  C.  Gray,  Queen  Street, 
Niagara  Falls.  Contract  for  electrical 
work  not  let. 

Ottawa,  Ont. 

In  connection  with  the  garage  being 
built  for  Parkers  Dye  Works,  Limited, 
311  Sparks  Street,  the  heating  and 
plumbing  contract  has  been  let  to  J.  I'. 
Inland  &  Company,  77.5  Bank  Street. 

In  connection  with  the  ^theatre  in 
course  of  erection  on  Queen' Street  for 
15,  Stapleton,  the  contract  for  lathing 
has  been  let  to  A.  Desjardins,  .5.5.5  St. 
i'atrick  Street,  and  for  heating  and 
plumbing  to  A.  Gauthier  &  Company, 
:;(t7  Dalhousie  Street. 

St. .Thomas,  Ont. 

'  Work  has  been  commenced  on  the 
erection  of  an  office  building  for  Perry 
King,  4  Southwick  Street.  The  m.-isonry 
contract  has  been  let  to  A.  E.  P..n-lMnl. 
1105  Talbot  Street,  the  carpentry  con- 
tract to  E.  Reath,  56  Southwick  Street, 
tlie  iilastering  to  I.  Stewart,  St.  Thomas, 
the  contract  for  painting  to  E.  Dallyn. 
St  George  Street,  and  for  metal  work 
to  Ingraham  &  Davey,  468  Talbot  Street. 

Welland.  Ont. 

In  connection  with  the  remodelling  of 
a  store  for  A.  J.  J.  Brennan,  7  Main  St. 
E.,  the  carpentry  contract  has  been 
awarded  to  J.  C.  Diffin,  Brennan  Block, 
the  contract  for  a  store  front  to  the 
Kawncer  Company,  Richmond  and 
Yonge  Streets,  Toronto,  and  for  floor- 
ing to  B.  Timms. 

Windsor,  Ont. 

In  connection  with  alterations  to  a  bil- 
liard parlor  on  Pitt  Street  for  Malcolm 
McGregor,  the  contract  for  roofing,  heat- 
ing and  plumbing  has  been  let  to  Pen- 
nington &  Brian,  47  Sandwich  Street 
\V.,  the  painting  contract  to  T,  W. 
Brooke~&  Son,  6  Pitt  Street  W,,  and  the 
masonry  and  carpentry  contract  to  the 
general  contractor,  R.  Westcott,  55  Oak 
Avenue. 

Winnipeg,  Man. 

In  connection  with  the  bakery  in 
course  of  erection  for  N.  Segal,  510  Sel- 
kirk Avenue,  the  masonry  and  plastering 
contracts  have  been  let  to  Fred  Tem- 
chuck,  Magnus  Avenue,  and  the  contract 
for  steel  work  to  the  Manitoba  Bridge 
&  Iron  Works,  Logan  Avenue  W. 

The  general  contract  for  the  erection 
of  stores  for  W.  &  J.  McBain  has  been 
awarded  to  Eraser  &  McDonald.  512 
Gertrude  Avenue.  Brick  construction, 
stone  foundation,  felt  and  gravel  roof- 
ing.   Approximate  cost,  .$7,000. 


Residences 

Aylmer,  Que. 

Gabriel  Proulx.  Main  Street,  has  com- 
menced the  erection  of  a  residence,  esti- 
mated to  cost  .$3,000.  Brick  veneer  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing. 

Aylmer,  Ont. 

J.  T.  Findlay,  386  Talbot  Street.  St. 
Thomas,  is  preparing  plans  of  a  resi- 
dence  to   be   erected    here    for  Oscar 


Smith,  Port  Stanley,  at  an  estimated  cost 
of  $3,000.  Red  brick  construction,  slate 
roofing. 

Plans  are  being  prepared  for  a  bunga- 
low for  C.  H.  White.  Architect,  J.  F. 
Findlay,  386  Talbot  Street,  St.  Thomas. 
Stone  and  brick  construction,  tile  roof- 
ing.   Estimated  cost,  $3, .500. 

Clinton,  Ont. 

FMans  of  a  residence  arc  being  drawn 
by  F.  B.  Hoffman,  Beamsville,  for  A.  L. 
VVhitelaw,  Beamsville.  Frame  construc- 
tion, concrete  foundation,  metal  roofing, 
[•".stimated  cost,  $3,500. 

Grimsby,  Ont. 

William  Schwab  is  preparing  plans  of 
a  residence,  estimated  to  cost  $3,600. 
I'rame  construction,  stone  foundation, 
shingle  roofing. 

Hull,  Que. 

T.  Lacellc.  Ijourque  Avenue,  is  build- 
ing a  residence  by  day  labor.  Brick 
construction,  composition  paper  roofing. 
Approximate  cost,  $4,000. 

Kentville,  N.S. 

\\  ork  has  been  started  on  the  erection 
of  a  frame  residence  on  Main  Street  for 
J.  W.  Cross. 

.Stanley  D.  Wolfe  is  building  a  resi- 
dence on  Main  Street.  Frame  construc- 
tion. 

H.  ¥.  Eaton  is  building  a  frame  resi- 
dence on  Klondyke  Street. 

Linsdale.  Alta.v 

Plans  of  a  residence  have  been  drawn 
for  E.  Harding,  by  P.  M.  Clemens,  331 
Garry  Street,  Winnipeg.  Frame  con- 
.struction,  concrete  foundation,  shingle 
roofing.     .'Npjirfj.ximate   cost,  $3,000. 

Londons  Ont. 

The  erection  of  two  bungalows  is  be- 
ing considered  by  Whit  Lancaster,  1 
.Stanley  Street  S.  Buff  brick  construc- 
tion.   Estimated  cost,  $5,000. 

Milton.  Ont. 

The  tenders  received  for  the  erection 
of  a  jailer's  residence  for  the  County  of 
Halton  were  unsatisfactory.  New  ten- 
ders will  be  called  when  the  plans  are 
completed.  Architects,  G.  M.  Moles- 
worth  and  G.  M.  West,  2  College  Street, 
Toronto. 

Montreal,  Que. 

Work  has  been  started  by  Henry 
Heider,  369  Rivard  Street,  on  the  erec- 
tion of  three  residences,  estimated  to 
cost  $3,000. 

O.  Lafortune,  325  Notre  Dame  de 
Grace  Street,  is  building  a  residence  on 
Wilson  Street,  estimated  to  cost  $3,500. 

Ottawa,  Ont. 

The  erection  of  a  residence  on  Gilmour 
-Street  is  being  considered  by  W.  Ellard. 
77  Cambridge  Street.  Brick  veneer  con- 
struction, stone  foundation,  shingle  roof- 
ing.   Estimated  cost,  $3,500. 

j.  R.  Rady,  428  Lisgar  Street,  has 
plans  drawn  for  a  residence,  estimated 
to  cost  $6,500.  Brick  veneer  construc- 
tion, brick  foundation,  shingle  roofing. 

W.  E.  NofTke,  Architect,  Plaza  Build- 
ing, Rideau  Street,  is  preparing  plans 
for  alterations  to  apartments  on  Slater 
Street  for  the  H.  N.  liate  Realty  Com- 
pan.  Canal  Street. 

Quebec,  Que. 

W'ork  has  been  started  on  the  erection 
of  a  residence  by  T.  Martin,  53  Sacre- 


Coeur  Avenue.  Work  by  day  labor. 
Brick  construction,  concrete  foundation, 
metal  and  asbestos  roofing.  Approxi- 
mate cost,  $5,000. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Canardiere  Street  by  J. 
Carmichael,  Notre  Dame  des  Lauren- 
tides  Street.  Frame  and  brick  construc- 
tion, metal  and  asbestos  roofing.  Esti- 
mated cost.  $6,000. 

Roderick,  Sask. 

Plans  of  a  residence  have  been  drawn 
for  W.  A.  Duncan  by  P.  M.  Clemens. 
331  Garry  Street.  Winnipeg.  Frame 
construction,  concrete  foundation,  shin- 
gle roofing.    Estimated  cost,  $4,000. 

Toronto.  Ont. 

R.  J.  Marshall,  60  Rosemount  Street, 
is  building  a  residence  at  9  Glenholme 
.'\venue,  estimated  to  cost  $3..500.  Brick 
construction,  shingle,  felt  and  grave! 
roofing. 

T.  J.  Allen,  48  Oakmound  Road,  has 
commenced  the  erection  of  a  pair  of  re- 
sidences at  66-68  Boon  Avenue,  esti- 
mated to  cost  $3,600.  Smaller  trades 
will  be  let.    Brick  construction. 

Work  has  been  started  by  W.  Wil- 
liams, 33  Cloverdale  Road,  on  the  erec- 
tion of  a  pair  of  residences  at  Morrison 
and  Day  Avenues.  Brick  construction. 
Estimated  cost,  $4,000. 

Tenders  on  the  electrical  work  requir- 
ed in  the  erection  of  a  residence  are  be- 
ing received  by  J.  J.  Matheson,  1279 
Dundas  Street. 

A  residence  is  being  built  at  Beach 
and  Balsam  Avenues  for  R.  H.  King, 
415  Indian  Road.  Tenders  on  smaller 
trades  are  being  received  by  the  owner. 
Approximate  cost,  $3,500. 

Tenders  on  electric  wiring  for  three 
houses  are  being  received  by  J.  Guinane, 
9  King  Street  W. 

Uxbridge,  Ont. 

T.  R.  Ferguson,  Brock  Street,  is  re- 
ceiving tenders  on  all  trades  excepting 
carpentry  required  in  the  erection  of  a 
residence,  estimated  to  cost  $6,000. 
Plans  and  specifications  with  Mr.  Fer- 
guson. 

CONTRACTS  AWARDED 

Bowmanville,  Ont. 

The  contract  for  the  erection  of  a  par- 
sonage for  the  Methodist  Church  has 
been  let  to  Gay  Bros..  Limited.  Courtice 
Street. 

Bridgeburg,  Ont. 

WOrk  has  been  started  on  the  erection 
of  a  residence  by  J.  C.  Purvis.  The  ma- 
sonry contract  has  been  let  to  .-Mbert 
Nie.  Fort  Erie.    Estimated  cost.  $3,500. 

Chatham,  Ont. 

lames  E.  Gray.  37  Grand  .\ venue,  has 
let  the  .general  contract  for  the  erection 
of  a  residence  to  Frank  Sparks.  Sandys 
Street,  and  the  plumbing  contract  to  J. 
W.  Draper.  4  Fifth  Street.  Brick  con- 
struction, shingle  roofing.  Approximate 
cost,  $3,500. 

Grimsby,  Ont. 

Tho  general  contract  for  the  erection 
of  a  residence  on  Fairview  .Avenue  for 
J.  Harrison  has  been  let  to  D.  Marsh 
&  Son.  Frame  and  concrete  construc- 
tion, shingle  roofing.  Approximate  cost. 
$4,000. 

Hagersville,  Ont. 
J.  W.  Seymour  has  let  the  masonry 
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contract  for  the  erection  of  a  residence 
to  E.  Hannah,  and  the  cari)entry  con- 
tract to  G.  Smith. 

Halifax,  N.S. 

Work  lias  been  starlt'd  on  llie  ercc- 
uqn  of  a  residence  for  I.  S.  Roper.  The 
contract  for  heating  and  plumbing  has 
been  let  to  G.  Perrier,  35  Granville 
Street,  and  for  electrical  work  to  Far- 
quhar  &  Comi>ati\ .  Limited,  lO.i  Lower 
Water  Street. 

Hamiltor.-,  Ont. 

E.  \\  .  \'i\  ian.  los  Barton  Street  !£.,  has 
let  the  general,  masonry,  carpentry,  steel 
arKi^roohng  contracts  far  the  erection  of 
a  residence  to  F.  Rabbidge,  G88  Conces- 
sion Street.  Contracts  for  plastering, 
painting,  heating,  plumljing,  and  electri- 
cal work  not  yet  awarded.  EsPimated 
cost,  $4,000. 

London,  Ont. 

Dixld  &  Son  and  Scott  and  Murray, 
44S  King  Street,  have  commenced  the 
erection  of  a  residence  for  A.  Eraser,  7 
Horn  Street.  Brick  construction,  con- 
crete foundation,  slate  rooling.  Approxi- 
mate cost,  .$4,500. 

Maisonneuve,  Que. 

In  connection  wit  the  residence  being- 
erected  by  H.  Bernier,  758  Adam  Street, 
the  contract  for  tile  work  has  been  let 
to  Calkins-Leetc,  Limited.  1013  St.  Cath- 
erine Street  \\'.,  the  plastering  contract 
to  J.  Perron,  279  Moreau  Street,  the 
heating  and  plumbing  to  G.  Lamoth,  190 
LaSalle  .Avenue,  and  the  contract  for 
electrical  work  to  Trude'au  &  Belleau, 
27.'!  Valois  Street.  Painting  will  be  done 
by  owner. 

Ottawa,  On-t. 

The  contract  lor  the  erection  of  a  re- 
sidence for  Harrj'  Morrison,  139  Stew- 
art Street,  has  been  let  to  Bower  Bros., 
133  Hopewell  Street.  Stone  foundation, 
brick  construction,  shingle  roofing.  Ap- 
proximate cost,  .'?4.500. 

The  general  contract  for  alterations 
and  additions  to  the  residence  of  J.  .A..  D. 
Holbrook,  25  Cliff  Street,  has  been 
awarded  to  S.  F.  Smith,  448  McLeod 
Street.  Api)roximate  cost,  .$7,000.  Brick 
construction,  stone  foundation,  shingle 
rooting. 

In  connection  with  the  residence  being 
built  on  Irving  Stret  by  W.  C.  Leech, 
140  Spadina  Street,  the  plastering  con- 
tract has  been  let  to  T.  H.  Patterson,  70 
Rosedale  Street,  the  contract  for  heating 
and  plumbing  to  Slater  &  Nicholson, 
Kent  and  Slater  Streets,  and  for  electri- 
cal work  to  C.  Presby,  138  Irving  Street. 

The  Oakland  Company  have  let  the 
following  contracts  in  connection  with 
the  erection  of  a  residence  on  Bellwood 
Street: — masonry,  B.  Dougherty,  16  Cay- 
ivfcd  Street;  carpentry;  W.  ['"ryer,  5  Glen 
.\ venue;  plastering,  T.  Patterson,  70 
Koscdale  Street;  heating  and  plumbing, 
J.  P.  Bland  &  Company,  775  Bank  Street; 
electrical  work.  Dominion  Electric  Com- 
pany. 417  Sparks  Street. 

.\  residence  is  being  built  for  R.  B. 
McDougall  by  George  Eaman  &  Son, 
Isabella  Street,  at  an  estimated  cost  of 
$!»,oon.  The  contract  for  heating  and 
plumbing  has  been  let  to  McKinley  & 
.Wirthwood,  56  Rideau  Street,  and  for 
electrical  work  to  Davis  Electric  Com- 
pany, 21  Echo  Drive. 

In  connection  with  the  apartments  in 
course  of  erection  on  Metcalfe  Street  for 


J.  A.  MacDonald,  25  Thornton  Street, 
the  contract  for  plumbing  has  been  let 
to  M.  M.  O'Connell,  212  Gloucester 
Street,  and  for  electrical  work  to  Mar- 
chand  &  Donnelly,  Sparks  Street. 

Quebec,  Que. 

The  contract  for  carpentry  in  connec- 
tion with  the  residence  in  course  of 
erection  for  David  Lacombe,  51  St.  Malo 
Street,  has  been  let  to  P.  Trudel,  100 
Scott  Street,  and  for  roofing  to  J.  Mar- 
anda,  2  Grenier  Street.  Painting  by 
owner. 

In  connection  with  the  residence  be- 
ing built  for  G.  Chamberland,  79  Napo- 
leon Street,  the  carpentry  contract  has 
been  let  to  Cote  &  Frere,  Limoilou. 
Painting,  heating,  plumbing,  and  elec- 
tric work  will  be  done  by  the  owner,  and 
masonry  bj'  the  general  contractors, 
Poulin  &  Marcoux. 

A.  Guihnet,  204  St.  Therese  Street,  has 
let  the  roofing,  painting,  plumbing,  and 
electric  contracts  in  connection  with  the 
erection  of  his  residence  to  E.  Lelievre, 
1  Ste.  Marguerite  Street,  and  the  plas- 
tering contract  to  Freres  Proteau,  19714 
Notre  Dame  des  Arvges  Street.  Paint- 
ing by  owner. 

The  general,  masonry  and  carpentr}' 
contracts  for  the  erection  of  a  residence 
for  W.  Lapointe,  226  Marie  De  LTncar- 
nation  Street,  have  been  let  to  Bertrand 
&  I..apointe,  1113  St.  Valier  Street.  Es- 
timated cost,  $5,000. 

In  connection  with  the  residence  in 
course  of  erection  for  E.  Thivierge,  94 
St.  Ambroise  Street,  the  roofing,  heat- 
ing plumbing,  and  electric  contracts  have 
been  let  to  E.  Gauvin,  116  Fourth  Street, 
Limoilou.  Masonry  and  plastering  will 
be  done  by  the  general  contractor,  A. 
Deslauriers,  100  St.  Francois  Street. 

In  connection  with  the  residence  in 
course  of  erection  for  J.  Poulin,  160 
Hermine  Street,  the  roofing  contract  has 
been  awarded  to  E.  Falardeau,  Dorches- 
ter Street,  and  the  heating,  plumbing, 
and  electric  contracts  to  F.  Gingras,  34 
St.  Augustin  Street.  Plastering  will  be 
done  by  the  general  contractor  and 
painting  by  owner. 

Sudbury.  Ont. 

Work  has  been  started  on  the  erection 
of  a  residence  for  C.  R.  Smith.  Practi- 
cally the  whole  of  the  work  will  be  done 
by  the  Atlas  Building  Company.  The 
contract  for  electrical  work  has  been  let 
to  the  Cochrane  Hardware  Company, 
Cedar  and  Durham  Streets.  .Approxi- 
mately cost,  $3,000. 

Toronto,  Ont. 

A  residence  is  being  erected  at  14  Wil- 
fred -Avenue  for  W.  W'ilkie,  10  Wilfred 
-Avenue.  The  general  and  carpentry  con- 
tracts have  been  let  to  H.  W.  Nix,  Can- 
ada Life  Building.  Smaller  trades  will 
be  sub-let  by  the  general  contractor. 
.\pi)roximate  cost,  $4,000. 

.A  residence  is  being  built  at  13' Glen- 
holme  -Avenue  by  the  W.  R.  McGifhn 
Company,  1504  King  Street  W.,  at  an 
estimated  cost  of  $4,500.  Smaller  trades 
will  be  sub-let.    Owner's  name  withheld. 

Work  has  been  commenced  by  H.  C. 
Long,  901  Traders  Bank  Building,  on  the 
erection  of  a  residence  at  130  Keewatin 
-Avenue,  estimated  to  cost  $5,000.  The 
contract  for  masonry  w(.)rk  has  been  let 
to  Elliott  &  Brown,  132  Ellswirth  .Ave- 
nue.   Smaller  trades  will  be  sub-let. 


In  connection  with  the  residence  being 
erected  at  78  Glencairn  -Avenue  by  G.  T. 
Death,  244  Sheldrake  -Avenue,  the  plas- 
tering contract  has  been  let  to  I''.  Clark, 
203  Bedford  Park  Avenue,  the  contract 
for  painting  to  D.  Forest,  165  Sherwood 
Avenue  and  for  plumbing  to  A.  Earl, 
774  Gladstone  -Avenue. 

In  connection  with  the  residence  being 
erected  on  Conduit  Street  by  S.  B. 
Green,  650  Annette  Street,  the  plumbing 
contract  has  been  let  to  J.  G.  Jackson, 
142  Quebec  Avenue,  and  the  contract  for 
heating  to  C.  C.  Ormsby,  133  Quebec 
-Avenue.  Plastering,  painting,  and  elec- 
trical work  by  day  labor.  , 

The  plastering  contract  in  connection 
with  the  residence  in  course  of  erection 
for  J.  J.  Matheson,  1279  Dundas  Street, 
has  been  let  to  W.  A.  Fenn,  203  Perth 
Avenue,  and  the  contract  for  the  instal- 
lat  ion  of  a  special  Spencer  heater  to  Mc- 
Kenzie  &  McNaughton. 

-A.  Hussey,  133  Sellers  Street,  has  com- 
menced the  erection  of  a  pair  of  resi- 
dences at  Sellers  and  Morrison  -Avenues, 
estimated  to  cost  $4,000.  The  contract 
for  heating  has  been  let  to  G.  Davis,  151 
Boon  Avenue.  Plumbing,  electrical 
work,  and  plastering  will  be  let. 

In  connection  with  the  residence  being- 
erected  on  Hastings  Avenue  by  Donen- 
field  Bros.,  322  Clinton  Street,  the  plas- 
tering contract  has  been  let  to  A.  J.  Bot- 
trell,  542  Palmerston  Boulevard,  and  the 
heating  contract  to  Welsh  &  Son,  304 
Queen  Street  W. 

The  general  and  carpentry  contracts 
for  the  erection  of  a  residence  on  Mel- 
gund  Road  have  been  let  to  N.  Hicks, 
612  Delaw'are  -Avenue,  and  work  is  under 
way.  Brick  construction,  shingle  roof- 
ing. Approximate  cost,  $9,000.  Owner's 
name  withheld.. 

Welland,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  R.  H.  Dawdy  has  been 
let  to  Learn  .&  Mann.  Brick  construc- 
tion, concrete  foundation,  shingle  roof- 
ing.   -Approximate  cost,  $3,000. 

Westboro,  Ont. 

In  connection  with  the  residence  be- 
ing built  on  Golden  Avenue  by  R.  E. 
Ralphs  the  contract  for  electrical  work 
has  been  let  to  H.  L.  .Allan,  377  Somer- 
set Street. 

Westmount,  Que. 

\\  ork  is  under  way  on  the  erection  of 
a  residence  on  Carlton  -Avenue  for  T.  A. 
Sommerville,  49  Windsor  Avenue.  Gen- 
eral contractors,  B.  M.  Cape  &  Company, 
Limited,  10  Cathcart  Street.  Stone  and 
brick  construction,  slate  roofing.  Ap- 
liroximate  cost,  $12,000. 

In  connection  with  the  erection  of  a 
residence  at  Redfern  and  Westmount 
-Avenues  for  J.  Quinlan,  4412  St.  Cath- 
erine Street,  Montreal,  the  contract  lor 
rooting  has  been  let  to  Douglas  Bros.,  19 
St.  Maurice  Street,  and  for  heating  and 
plumbing  to  T.  O'Connell,  183  Ottawa 
Street. 

Winnipeg,  Man. 

Work  has  been  started  on  the  erection 
of  two  residences  for  R.  McGreevj',  404 
McGreevy  Building',  Portage  .Avenue,  by 
L,  LeDuc,  533  Sherbrooke  Street. 
I'rame  construction,  shingle  roofing.  -Ap- 
proximate cost,  $5,400, 
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Power  Plants,  Electricity  and 
Telephones 

Fredericton,  N.B. 

The  installatinn  of  a  fire  alarm  system, 
at  a  cost  of  about  $1,200,  is  being  con- 
sidered by  the  City  Council.  Chairman 
of  the  Fire  Committee,  T.  S.  Wilkinson. 

Penticton,  B.C. 

.\  l)y-law  providing  for  extensions  to 
the  electric  lighting  system  has  been 
l)assed,  and  work-  will  start  shortly.  Es- 
timated cost,  $6,000.    Clerk,  G.  S.  Clark. 

The  Pas.  Man. 

The  inslallatif)!!  of  a  liglil  and  power 
system  at  a  cost  of  $.50,000  is  being  con- 
sidered by  the  Town  Council.  Clerk, 
11.  II.  Elliott. 

CONTRACTS  AWARDED 

Montreal,  Que. 

The  contract  for  tiie  installation  of  an 
electrical  system  at  the  l^ltration  I'lanl 
lias  been  let  by  the  Board  of  Commis- 
sioners to  G.  M.  Gest,  Power  Building, 
at  $6,27.0. 

Rocanville,  Sask. 

'i  lu-  ciinlract  for  the  construction  of  a 
telephone  system  for  the  Cambridge 
Rural  Telephone  Company,  Limited,  has 
been  let  to  Brown  &  McKenzic,  Regina, 
at  $:?,400. 


Fires 

Clarkstown,  Ont. 

Tlic  residence  of  J.  B.  Lajoie,  Cedar 
Street,  has  lieen  destroyed  by  fire.  Loss, 
$:!.000.  partially  covered  by  insurance. 

Niagara  Falls  South,  Or,«r. 

I' ire  lias  practically  destroyed  a  dairy 
belonging  to  G.  Badger,  Ferry  Street. 
Loss,  about  $2,500. 

Smithville,  Ont. 

Koliert  E.  Book's  sawmill  has  ijcen 
destroyed  by  lire.    Loss,  $5,000. 


Miscellaneous 

Belleville,  On-t. 

Oiiiitatinns  on  tlie  supply  of  cast  iron 
pil)c,  cliiedy  6-inch,  are  being  received  by 
t  ity  Engineer  J.  W.  Evans,  or  the  Clerk, 
J.  W.  Holmes. 

Nelson.  B.C. 

The  Town  Council  propose  to  install 
an  incinerator  at  an  early  date.  Mayor, 
J.  J.  Malone. 

Tavistock.  Ont. 

The  Town  Council  have  instructed  the 
Fire  Committee  to  obtain  estimates  of 


th('  cost  of  approximately  500  feet  of 
iiose.  with  nozzles,  etc.  Chairman,  H.  N. 
Koth. 

Toronto,  Ont. 

\V.  C,  Collett,  T  St.  Mary  Street,  is 
receiving  catalogues  and  information 
with  regard  to  cold  storage  and  refriger- 
ation machinery. 

CONTRACTS  AWARDED 

Buctouche  Beach,  N.B. 

A  contract  for  dredging  has  been  let 
by  the  Department  of  I'ublic  Works,  Ot- 
tawa, (o  1''.  Michand,  P.uctouche. 

Charlottetown,  P.E.I. 

The  Department  of  Public  Works.  Ot- 
tawa, have  let  the  contract  for  dredging 
at  Rocky  Point  to  W.  G.  W.  Bertram, 
117  Stair  Building,  Toronto. 

Ottawa,  Ont. 

I'hc  City  Council  have  awarded  con- 
tracts for  the  supply  of  500  feet  of  tire 
hose  to  each  of  the  following  firms: — 
Canadian  Consolidated  Rubber  Company, 
;il7  Bank  Street  Gutta  Percha  Company, 
Ottawa  Dunlop  Tyre  &  Rubber  Com- 
pany, 72  O'Connor  Street  Goodyear 
Tyre  &  Ru})er  Company,  184  Albert 
Street. 

Windsor,  Ont. 

The  City  Council  have  let  the  contract 
for  the  supply  of  pig  lead  to  J.  T.  Wing 
Company,  61  Sandwich  StreetE.,  at  $6.95 
per  ton,  and  for  the  supply  of  stop  boxes, 
brass  taps,  etc.,  to  the  Miller  Manufac- 
turing Company,  Sarnia. 

Winnipeg,  Man. 

Tlic  general  cr)ntract  for  the  construc- 
tion of  five  balconies  for  the  Board  of 
Control  has  been  awarded  to  J.  A. 
Eraser,  426  Glasgow  Avenue. 


When  the  steel  passenger  car  was  in- 
troduced into  American  railway  systems, 
the  immediate  object  was  to  diminish 
loss  of  life  in  collisions.  The  replace- 
ment of  equipment  will  have  cost  the 
railways  approximately  $650,000,000  and 
incidentally  has  considerably  increased 
the  cost  of  operations,  as  heavier  loco- 
motives are  required  to  haul  the  trains. 
The  President  of  the  Chicago  &  Great 
Western  Railway  says: — 

"These  heavier  locomotives,  with 
heavy  steel  equipment  behind  them,  rufi- 
ning  at  high  speed,  in  case  of  accident 
become  more  destructive  than  any  of  the 
trains  in  the  days  of  the  wooden  car;  in 
fact,  we  have  records  of  the  complete 
destruction  of  steel  sleeping  cars  in  rear- 


end  collisions,  and  it  would  be  impossi- 
ble to  build  a  steel  car  that  would  re- 
sist the  shock  of  a  rear-end  collision 
from  a  train  running  fifty  or  sixty  miles 
an  hour." 

The  substitution  of  steel  for  wooden 
cars  has  also  dealt  a  serious  blow  to  the 
lumber  industries  of  the  Pacific  North- 
West  and  has  increased  the  danger  of 
forest  fires.  Car  material  provides  a 
market  for  the  common  grades  of  lumber 
and  the  elimination  of  this  market  has 
meant  a  large  proportion  of  waste  left  in 
the  woods.  Waste  left  in  the  woods 
means  increased  forest' fires  hazard,  and 
greater  difficulty  in  clearing  land  for 
agricultural  development,  so  that  in  tlie 
opinion  of  the  Pacific  Coast  lumberman 
the,  cost  to  Uncle  Sam  has  been  much 
more  than  $650,000.000 — indeed,  it  would 
be  more  like  a  billion  dollars — all  of 
which  has  ultimately  to  be  paid  by  the 
public. 


Rough  comparative  costs  for  surface, 
elevated  and  subway  lines  were  given 
recently  by  Prof,  (ieorge  F.  Swain  in  a 
discussion  of  rapid-transit  problems  in 
cities  before  the  Engineers'  Society  of 
Western  F'ennsylvania.  S|ingle-track 
surface  line,  exclusive  of  equipment, 
costs  about  $.50,000.  while  the  cost  of  a 
single-track  elevated  line,  exclusive  of 
equipment,  is  about  $250,000.  Subway 
costs  are  so  variable  that  no  accurate  fig- 
ures can  be  given;  $1,000,000  per  mile  for 
single-track,  exclusive  of  equipment  and 
damages,  or  $2,000,000  per  mile  for  dou- 
ble-track may,  he  thinks,  be  as  fair  a 
single  figure  as  can  be  given.  The  figure 
may,  however,  be  very  misleading,  he 
points  out.  The  Washington  Street  sub- 
way in  Boston,  which  he  thinks  is  prob- 
ably the  most  expensive  subway  in  the 
world  per  mile,  cost  $6,916,000  per  mile, 
including  property  takings,  or  $5,103,000 
excluding  them.  For  a  single  exit  and 
entrance  stairway  in  private  property 
$215,000  was  paid,  and  for  another  en- 
trance to  the  same  station  an  entire 
building  was  bought  at  a  cost  of  $630,- 
000,  and  subsequently  sold  for  $587,500. 


Within  a  short  time  the  gypsum  works 
at  Quarry  St.  .Ann's  will  be  one  of  the 
biggest  and  busiest  of  Cape  Breton  con- 
cerns says  the  N.  S.  Herald.  At  present 
preparations  are  being  perfected  for  the 
installation  of  a  new  power  house,  with 
dynainoes.  air  compressor,  etc..  which 
will  be  used  in  connection  with  the  plant, 
and  in  a  short  time  the  company  expect 
to  turn  out  at  least  a  million  tons  of  gyp- 
sum a  year.  To-day  the  force  of  men 
employed  amounts  to  about  one  hundred. 


FOR  SALE 


1-10  ton  Stiff  Leg  Derrick.  Complete  with  Bull  Rin.g 
70  ft.  mast,  $350. 

1  Steel  Stiff  Leg  Derrick,  84  ft.  feet  Boom  with  60  ft. 
Triangular  Travelling  Tower. 

1  Locomotive  Crane,  15-ton,  8  wheel,  50  ft.  boom..  A 
very  attractive  price  for  quick  sale. 

1.5-25  ton  diiikies,  standard  gauge;  28  flat  cars,  60,000  lbs.,  want 
ofl'er;  \>  locomotives,  1  40-ton,  1  55-ton;  100  6- yd.  cars,  standard 
gauge;  12  4-yd.  cars,  36-in.  gauge;  dcrricl<s,  steel  and  wood; 
concrete  mixers;  rock  cruslicrs;  motors,  14  li.p.  to  200  li.p.  ;  trans- 
formers, hoisting  engines;  pumps,  all  sizes;  800  tons  of  56-pound 
relaying  rails;  50  tons  of  20-pound  relaying  rails. 

W.  FRASER, 

Dealer  in  all  kinds  of  Rebuilt  Equipment  for  Contractors 

83  Craig  Street  West,  MONTREAL 


1^  A  f  f   CI   New  and  Relaying 

Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore^  Toronto 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  *'Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  IngUs  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Offic«  :  Room  509  Canadian  Elxpre*s  Building 
Ottawa  Representative:— J.  W.  ANDERSON,  7  Bank  Street  Chamberf 


Tenders  and  For  Sale  Department 


Debentures  for  Sale 


Tliiity  six  Tliousaiul  Dollars  ($;!(i,(K)0)  County 
of  Oxford  "Road  fmprovement  Debentures,"  to 
be  issued  June  1st,  1915;  .'W  equal  annual  instal- 
ments of  principal  and  interest;  interest  at  five 
per  cent,  per  annum. 

Sealed  tenders  addressed  to  the  undersigned 
and  marked  "Tender  for  Debentures,"  will  be 
received  up  till  noon,  July  23rd,  1915. 

The  highest  or  any  tender  nut  necessarily  ac- 
cepted. 

iV.  E.  I!1RI(  II,  County  Clerk, 
28  Woodstock,  Ont. 


Tenders  Wanted 


Tenders  will  be  received  up  to  C  p.m.  Satur- 
day, July  17th,  for  the  construction  of  the 
substructure  and  supcrstructiu-e  of  a  Higluvay 
liridge  over  the  Madawaska  River  at  Burnstown 
in  the  County  of  Renfrew,  Ontario;  tenders  to  bt 
addressed  to  P.  H.  Bolger,  Chairman  Roads  and 
Bridges  Committee  for  the  County  of  Renfrew, 
R.  M.   D.   No.  2.   Renfrew,  Ontario. 

Plans  and  specifications  may  be  seen  at  the 
office  of  J.  L.  Morris,  County  Engineer,  Pem- 
broke, and  J.  A.  Devenny,  Town  Clerk,  Ren- 
frew, Ont.,  on  or  about  the  1st  July,  1915. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

ROBERT  J.  RONEY, 
27-28  Clerk  of  the  County  of  Renfrew. 


Board  of  Education 


Sealed  tenders,  whole  or  separate,  addressed  to 
the  Secretary-Treasurer  of  the  Board,  will  be 
received  until 

Monday,  July  26th,  1915 

for 

Enlargement  Manning  Avenue 
School. 

New  Building,  Manual  Training 
and  Domestic  Science  Depart- 
ments, King  Edward  School. 

Iron  Fence,  Iron  Stairs,  concrete 
Floors,  Electrical  Work,  Local 
Telephones  and  Midsummer 
Repairs  at  Sundry  Schools. 

Specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Supei intendent  of 
lliiililin-v  I  ii\  Toronto.    Each  tender  must 

 ii'ImiimI    >mi1i    an   accepted    bank  cheque 

\"  \  ''III  "I  tlie  amount  of  tender  or  its 
ci|un,,knt  111  cash,  applying  to  said  tender  only 
Suietie-,  lor  all  tenders  exceeding  four  thousand 
dollar^  must  be  furnished  by  Surety  Companies 
lenders  must  be  in  the  hands  of  the  Secretary- 
Ireasurer  at  his  office  in  the  City  Hall  not  later 
than  2  o  clock  on  the  day  named,  after  which  no 
tender  will  be  received.  The  lowest  or  any  ten 
der  will  not  necessarily  be  accepted. 

MILESA'OKES, 

Chairman  of  Committee. 

VV.  C.  WILKINSON, 

isecretary-Treasurer. 


Notice  to  Contractors 

SEWERS 

Order  No.  1004  . 

Sealed  tenders  will  be  received,  addressed  to 
the  Chairman  of  the  Board  of  Works,  City  Build- 
ings, .St.  Catharines,  Ont.,  up  to  5  o'clock  p.m. 
of  Wednesday,  July  21st,  1915,  for  the  construc- 
tion of  seweis  of  the  following  sizes: 

2401)  lineal   feet   10-inch  Tile 

12011  lineal   feet  12-inch  Tile 

21111(1   lineal   feet   15-inch  Tile 

U.'m  lineal  feet  18-inch  Tile 
tiOO  lineal   feet  20-inch  Tile 

2400  lineal  feet  24-inch  Tile 
Plans,  profiles  and  specifications  may  be  seen 
al  aiicl  Form  of  Tender  obtained  from  the  office 
of  tile  City  Engineer.  Envelopes  containing  ten- 
ders must  be  plainly  marked  as  to  contents.  All 
tenders  must  be  accompanied  by  a  markerl  cheque 
for  tive  iier  cent,  of  the  amount  of  the  tender,  to- 
gellier  with  the  names  of  two  personal  sureties, 
or  the  name  of  a  guarantee  company  approved 
by  the  City  Treasurer.  The  lowest  or  any  ten- 
der is  not  necessarily  accepted. 

VV.  P.  NEAR, 
28  City  Engineer. 


Late  News  Items 

Bassin  de  Chambly  Village,  Que. 

Tenders  on  the  construction  of  sewers 
will  be  received  until  7  p.m.,  July  26th, 
by  the  .Secretary  to  the  Municipal  Coun- 
cil, f^lans  and  specifications  with  the 
Engineer,  J.  A.  Gravel,  17  Cote  Place 
d'Armes,  Montreal. 

London".  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  10  a.m.,  July  16th,  for  tiie  con- 
I  struction  of  approximately  3. .500  feet  of 
S-inch  vitrified  tile  sewers  and  3,TS6  feet 
of  private  drain  connections.  Plans 
and  specifications  with  City  Engineer  H. 
.\.  Brazier. 

Montreal,  Que. 

T.  (  hariHiitier,  Jr.,  157  Papineau  Ave- 
nue has  commenced  the  erection  of  Hats 
iin  Cartier  .Street,  estimated  to  cost  .■fio.- 
000. 

The  sash  and  door  factory  of  Z.  Char- 
bonneau,  Alice  Street,  has  been  des- 
troyed by  fire.    Loss,  $20,000. 

Work  has  been  commenced  by  O.  St. 
Denis,  969  Joliette  Street,  on  the  erec- 
tion of  flats  on  Beaulieu  Street.  Ap- 
ird.xiiuate  cost.  $6,000. 

Montreal  North,  Que. 

The  contract  for  the  construction  of 
.-oncrete  sewers  for  the  Town  Council 
las  been  let  to  Josepb  Chartier,  452  St. 
\ndre  Street,  at  .$127,000. 

Wuncey,  Ont. 

Tenders  on  the  erection  of  farm  and 
lairy  buildings  at  the  Mount  Elgin  In- 
;titute  are  being  received  by  Duncan  C. 
;cott.  Deputy  Superintendent  General 
jf  Indian  .AfTairs,  Ottawa,  and  will 
close  shortly.  Appro.ximate  cost,  $20,- 
JOO. 

Quebec,  Que. 

in  ctitincction  with  the  residence  in 
course  of  erection  for  O.  Parent,  103 
Third  Street,  the  carpentry  contract  has 
been  let  to  T.  Mathieu,  109  Third  Street, 


Limoilou.  and  the  rooting,  plumbmg  and  I 
electrical  contracts    to    U.  Gauvm,  116  I 
Fourth  Street,  Limoilou.     Painting  will 
be  done  by  owner. 
St.  Catharines,  Ont. 

I  he  lir.ard  of  Works  will  receive  ten- 
ders until  5  p.m.,  July  21st,  for  the  con- 
struction of  about  10,000  feet  of  tih 
sewj^rs,  varying  in  size  between  10-incl, 
and  24-inch.  Plans  and  specification 
with  the  Engineer,  W.  P.  .\ear. 
West  Broughton.  Que. 

hire  has  destroyed  T.  Beaudouin- 
sawmill.  Loss,  $8,000.  Uwner  will  re- 
build, and  will  require  steam  power  ma- 
chinery. 


Sanitation  at  Summer  Resorts 

The  sanitation  of  summer  resorts  is  a 
matter  of  supreme  importance.  -A  sum- 
mer resort  should  be  a  place  where  peo- 
ple may  go  for  rest  and  recreation,  t- 
store  up  energy  for  work,  to  live  for  a 
time  in  closer  touch  with  nature,  and 
not  a  place  whence  one  returns  suffer 
ing  with  disease  contracted  thereat. 

In  the  choice  of  a  location  for  tht 
suminer  vacation  the  most  importan- 
questions  to  be  considered  are  goo' 
sanitary  conditions  and  pure  air,  fooi 
and  water. 

Plenty  of  pure  air  is  one  of  the  boon- 
of  the  summer  resort,  and  every  effor: 
should  be  made  to  secure  to  the  visitors 
this  recreative  element.  The  air  should 
be  fresh  and  free  from  disagreeable 
odours.  In  too  many  cases,  especially  a- 
summer  hotels  or  large  boarding  house- 
the  air  is  tainted  by  foul  odours,  some- 
times the  result  of  unsanitary  condi- 
tions, as  the  improper  disposal  of  waste  I 
and  garbage,  or  of  the  too  close  prox- •  I 
imity  of  stable  or  outside  closet,  while 
sometimes  it  may  be  caused  by  a  stag- 
nant pond  of  water  or  a  cesspool. 

Too  often  also  the  bedrooms  in  these 
hotels  are  small  and  poorly  ventilated. 
In  any  case  the  windows  should  be  as 
large  as  possible,  easily  opened  and 
properly  screened,  to  prevent  the  en- 
trance of  flies  and  mosquitoes. 

Summer  resorts  usually  depend  upon 
wells  for  water  supply.  In  such  placCs 
the  water  supply  should  be  carefully 
considered,  as  bad  water  is  a  prolific  car- 
rier of  disease.  The  location  should  be 
.such  that  the  natural  drainage  is  away 
from  the  well,  and  should  be  as  far  as 
possible  from  closet,  stable,  cesspool  or 
other  contamination. 

Wh  ere  outside  closets  are  used,  they  I 
should  be  frequently  cleaned  and  always 
properly  deodorized  by  the  use  of  linie. 
a  solution  of  copperas,  wood  ashes  or 
even  dry  earth. 

Garbage  should  be  kept  in  a  closed 
fly-proof  receptacle  and  two  or  three 
times  a  week  it  should  be  removed  and 
buried  at  least  a  foot  under  the  ground. 

On  account  of  lack  of  conveniences, 
greater  care  of  sanitary  conditions  is  re- 
quired in  the  country  than  is  usually 
necessary  in  the  city.  Summer  visitors 
should,  therefore,  take  care  that  their 
surroundings  are  such  as  will  not  result 
in  their  returning  to  their  homes  with 
the  germs  of  typhoid  to  offset  any  ad- 
vantage of  the  summer's  change. 
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WIRE-CUT-LUG  BRICK 

USED  EXCLUSIVELY  FOR  BRICK  PAVING  BY  SEVERAL  BIG  CITIES 

Including  St.  Louis,  Mo.,  Wilmington,  Del.,  Toronto,  Canada,  Baltimore,  Md.,  and 
specified  by  hundreds  of  large  and  small  cities  and  by  several  state  highway 
departments. 

Smooth,  Even,  Sanitary  and  Durable  Pavement 

67,000,000  in  service  in  New  York  State  alone. 
Lays  uniformly  and  bonds  much  stronger  than  any  other,  as  official  tests  prove. 

Advising  engineering  service  free. 


Manufactured  by  the  following  26  independent,  competing  companies  operating  42  plants: 


Corry  Brick  &  Tile  Company,  Corry,  Pa. 
L'nitcd   Urick  Company,  Greensburg,  Pa. 

Plant  at  Conncaut,  Ohio. 
Sterling  Brick  Company,  Olean,  N.  Y. 
Kcynoldsville  Brick  &  Tile  Co.,  Reynoldsville,  Pa. 
Danville  Brick  Company,  Danville,  111. 
Clinton   Paving  Brick  Company,  Clinton,  Ind. 
Alton  Brick  Company,  Alton,  111. 
Ueckman-Duty  Brick  Company,  Cleveland,  Ohio. 

Plants  at  Cleveland,  Carrollton  and  Malvern,  O. 
Tuna  Valley  Pressed  Brick  Company,  Bradford,  Pa. 
Foster  Paving  Block  Company,  Bradford,  Pa. 

Plants  at  Bradford,  Pa.,  Binghamton,  N.Y.,  and  Youngs- 
ville.  Pa. 

Metropolitan  Paving  Brick  Company,  Canton,  Ohio. 

Four  plants  at  Canton,  O.,  one  at  Willow,  O. 
licssemer  Limestone  Company,  Youngstown,  Ohio. 

Three  plants  at  Bessemer,  Pa. 

F'rrhlcs   PavinK   Biirk   Company,   Porlsmmitli,  Ohio. 


Two  plants  at  Portsmouth,  Ohio,  one  at  Firebrick,  Ky. 
Murphysboro  Paving  Brick  Co.,  Murphysboro,  111. 
Soutliern  Clay  Mfg.  Company,  Chattanooga,  Tenn. 

Plants   at   Kobhins,   Tenn.,   Coaldale,  Ala. 
McAvoy   Vitrified    Brick   Company,   Philadelphia,  Pa. 

Plant  at  Perkiomon  Junction,  Pa. 
Windsor  Brick  Company,  Akron,  Ohio. 
Hocking   Valley   Brick  Company,   Columbus,  Ohio. 

Plant  at  Logan,  Ohio. 
Veedersburg  Paver  Company,  Veedersburg,  Ind. 
Springfield  Paving  Brick  Company,  Springfield,  III. 
Terre  Haute  Vitrified  Brick  Co.,  Terre  Haute,  Ind. 
.'\lbion  Vitrified  Brick  Co.,  Albion,  111. 
Alliance  Clay  Product  Company,  Alliance,  Ohio. 
Westport  Paving  Brick  Company,  Baltimore,  Md. 
Mack  Manufacturing  Company,  New  Cumberland,  W.Va. 

Four  plants  at  New  Cumberland,  VV.  Va. 
The  Ilvdraiilir  Prcss  Brick  Company,  St.  Louis.  Mo. 


THE  DUNN  WIRE-CUT-LUG  BRICK  CO. 

(Licensors) 

CONNEAUT,  OHIO 
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The  original  QUALITY  FIRST  trade  mark: 

MUELLER 

The  Mueller  trade  mark  is  the  name  MUELLER.  No  fancy 
or  curious  design — ^just  the  plain  letters  MUELLER,  meaning 
high  quality  water,  plumbing  and  gas  brass  goods. 


MUELLER 

Patent  Cap  Lead  Flange 

Curb  Cock 


This  No.  86  Inverted  Key  pattern  of  the  lead  flange  type  of 
curb  cocks  is  a  splendid  representative  of  Mueller  Quality  pro- 
ducts. It  is  a  staunch,  dependable  article — good  metal,  fine 
workmanship  and  good  service-giving  qualities.  You  can't  beat  it. 
Users  of  Mueller  Goods  are  insured  against  defects  by  our  200 
pound  hydraulic  pressure  test. 


\  The  H.  Mueller  Mfg.  Co.,  Limited,  of 

^\  Sarnia,  Ontario,  makes  a  complete  line 

R  of  water  works  goods— tapping  machines, 

^  goosenecks,  branch  connections,  corpor- 

Mueller   ^\  ation  cocks,  service  boxes,  etc.    Let  us 

Mfg.  Co.     "^^s  have  your  orders. 

Ltd.  \ 

Sarnia,  Ont. 

Quote  me  prices  on    ^  Modc  tti  Samia,  Canada 

Mueller   Lead    Flange  ^, 

Curb  Cocks  and  send  me        ^  w«  11  «    *        a  « 

general  catalogue  j-j.  Mueller  Mig.  Lo.,  Limited 

Signed   ^\  Samia,  Ontario 

\ 

\  Makers  of  High  Grade  Water,  Plumbing  and  Gas  Brass  Goods 

Citv   Pro7'   \ 

\ 
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On  a  modern  building 


TTERE  is  the  Stock  Exchange 
^  Building  at  Toronto— a  fine 
example  of  first-class,  modern  con- 
struction throughout. 

It  is  covered  with  a  Barrett  Specifica- 
tion Roof. 

Now  that  the  roof  is  completed  it  will 


TORONTO  STOCK  EXCHANGE 

Architect :  John  M.  Lyie, 
Toronto 


Roofer:  Forbes  Roofing 
Co.,  Toronto 


not  be  necessary  for  the  owners  to 
give  any  further  thought  to  it  for 
twenty  years  or  more.  It  will  require 
no  painting,  no  repairs,  no  mainten- 
ance cost  of  any  kind. 

It  is  a  bit  unusual,  perhaps,  to  find 
that  the  cheapest  permanent  roof  to 
build  is  also  the  best  roof — yet  that  is 
the  case  with  Barrett  Specification 
Roofs.  Their  low  cost  and  long  life 
account  for  their  high  standing  and 
popularity  with  first  class  engineers, 
architects  and  roofers. 

To  be  sure  of  getting  a  Barrett  Speci- 
fication Roof  on  your  building  send 
to  our  nearest  office  for  a  copy  of  The 
Barrett  Specification  with  diagrams 
and  incorporate  same  in  your  building 
plans. 


special  Note 

W  c  advise  incoi  poraling  in  plans  ihe  full 
wording  of  The  Barrett  Specification,  in  or- 
der to  avoid  any  misunderstanding. 

If  any  abbreviated  form  is  desired,  however, 
llic  following  is  suggested: 

ROOKING — Shall  be  a  Harrett  Specification 
Roof  laid  as  directed  in  jirinted  Specilicalion, 
revised  .\ugusl  l.'i,  using  the  materials 

specified  and  subject  to  the  inspection  re- 
iiuircment. 


THE  PATliRSON  MANUFAC- 
TURING COMPANY.  LIMITED 


.MDNTlili.M, 


;  r..mil  \  .  N.  i; 


TOUONTO 
\  WNfOlTVEK 
1 1  \  1.1  I   \  \  ,  N..'^. 


W  I.NNIPKG 


SYDNKY,  N.S. 


i 

I 

1 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  Contractors 

I'lie  following  Books  are  (Jtfcrcd  subject  to  i're- 
vious  Sale: 

British  &  Foreign  Building  Stones,  by  John  Watson, 
Published  in  I'Jll  at  the  University  Press,  Cam- 
bridge, England.    483  pages.    Price  50  cents. 

Building  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
165  pages,  illustrated.     Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 
Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 
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ENUS 

PENCILS 

IN  preparing  sketches,*as  well  as  in  making  the 
working  plans  the  engineer  or  draughtsman 
must  use  a  pencil  upon  whose  quality  he  can 
He  must  be 


ciepen 


FREE  this  sample  box. 


sure  the  weight  and 
thickness  of  each 
line  will  be  uniform. 

Hemust  be  able 
to'get  the  same 
q  u  a  I  i  t  y  each 
time  he  picks  up 
a  new  pencil,  or 
his  entire  work 
will  have  a  slop- 
py uneven  ap- 
pearance. 

Venus 
Pencils 

made  in  1  7  de- 


grees (6B  softest  to  9H  hardest)  are  absolutely  uniform 
in  quality  and  answer  every  technical  requirement. 

Ti)  tlie  technical  man  \vritiri£:  on  his  letl«i  head  a  set 
of  nine  short  samples  iuid  holder  will  be  sent  free. 

AMERICAN  LEAD  PENCIL  CO. 

235  Fifth  Ave  ,  New  Y«rk 

And  Clapton,  London.  Kng-. 


(reg.  can.  pat.  off.) 

ECONOMIZERS 

Built  far  high  pressures 
Ground  taper  m«tal-to- 
metal  joints. 

Not  a  gasket  throughout. 
No  leaky  joints. 
Have  boen  given  prefer- 
enco  repeatedly  by  pro- 
minent engineers  for  all 
the    large    power  plant 
work  where  mechanical 
superiority  counts. 
GET  CATALOG  ISO-Z 
B.F.  .STURTEVANT  CO. 
OF  CANADA.  Ltd. 
Gi\lt,      Toronto.  Montreal, 


'  •  n  r  o  u  V  r  r . 


N^l'liR'Mi 


SfliiriK  AR<-nti  for  the 
Sanford  Riley  Stoker  Co.,  Ll  d. 
"THE  RILEY  STOKER' 


Steel  Dump  Cars 

Any  Size  or  Design 

Workmanship  Guaranteed 
Prompt  Delivery  Prices  Moderate 


(Car  Dumps  Either  Side) 

Let  us  Quote  on  Your  Requirements. 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 


Goold,  Shapley  &  Muir  Co. 

Calgary 


Brantford 


Limited 

Winnipeg  Regina 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 
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Galvanized 
Steel  Tanks 


Reservoir  Tanks 
Water  Tanks 
Dipping  Tanks 
Toat  Pans 
Oil  Storage 
Tank  and 
Measuring  Pumps 


Prices  quoted  promptly  on  heavy  gal- 
vanized steel  tanks  for  every  purpose. 

Wayne  Measuring  Systems  for  handling 
your  gasoline  and  oils  will  save  you 
money. 

Wayne  Oil  Tank  &  Pump  Co. 

Limited 

Woodstock,  Ont. 


Water  Supply 

from 

Deep  Wells 

is  obtained  at  a  mini- 
mum cost  by  use  of  our 
deep  well  pumps. 


Write  for 

bulletin  36 
explaining 
the  use  oi 
Cook's 
Patent 
Brass  Tubv 
Well 
Strainer 


m 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

Maiiutncliirer  of  a  Ct)iiiplete  line  of  DEEP  WELL 
SUPPLIES  iiuliuliiig  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS.  Wind-mill  and  Hand  Pumps, 
Working  Barrels  aiul  Valves,  Pump  Rods  and  Pump 
Hod  .Joints,  Drill  Rods  and  Drill  Rod  .Toints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


QUALITY  FIRST 

SARNIES 

Made  in  Canada 

SARNIA 
STEEL  TANKS 

for  Contractors 


99 


No.  51  Storage  Tank 
This  IS  our  mo^l  popular  tank  and  is  in  great  de- 
mand by  contradlors  and  builders.  It  is  made  of  No.  20 
gauge  galvanized  iron  and  is  reinforced  with  hea\y  I  4 
inch  iron  strips,  making  it  exceptionally  Strong  and  rigid. 


No.  101  Reservoir  Tank 

This  round  end  tank  is  preferred  by  some  as  it  is 
more  adaptable  for  many  purposes.  Same  con^udion 
and  material  as  No.  5  I  above. 

We  also  manufa(5ture  Plain  Galvanized  Iron,  Cor- 
rugated Iron,  Metal  Sidings,  Ventilators,  Sky  Lights,  etc. 

Get  our  special  literature  on  any  of  these  products. 

Sarnia  Metal  Products  Co. 

Limited 
Sarnia,  Ontario 
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We  design,  furnish  machinery  for, 
and  build  complete 

MINING  PLANTS, 
CRUSHING  PLANTS, 
HYDRATED  LIME  PLANTS, 

and  Gravel   and   Coal   Handling  Equipment 

Rock  &  Power  Machinery  Co. 

58  Church  Street  -       -  TORONTO 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office— M  4515— M  4516      Residence— P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


Sales  Offices 
Welland  ■  Ontario 

Cobalt  Ontario 
7  Bank  Street  Chambers 

Ottawa 
417  New  Birks  Building 
Montreal 


^nz^:::!'  standard  steel 

A.vay  si.StocU    CONSTRUCTION  CO. 


Reinforcing  Bars 

"Self-Sentering" 

Corrugated 
Sheeting 

Send  for  Stoclc  List 


LIMITED 
WELLAND       -  CANADA 

Mani  iwctukkks  and  Erectors 

Steel  Buildings  and  Bridges 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  In  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  In  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


ARE  YOU  GOING  TO  BUILD? 

Before  erecting  your  new  building  you  should 
consider  the  possibilities  and  many  advantages 
to  be  gained  by  the  use  of 

"AMERICAN"  Enameled  Brick 

Write  for  catalogue,  also  samples,  miniature  or 
full  size. 

AMERICAN  ENAMELED  BRICK  &TILE  COMPANY 

1182  Broadway,    New  York. 


KAHN   ARMOR   PLATES  for  CONCRETE  ROADS 


Kaim  Armor  Plate. 
..l.uZ  The  Beveled  Edge  Protects  the  Concrete 


TRUSSED    CONCRETE    STEEL    CO.   OF   CANADA,   LIMITED,   Walkerville,  Ont. 
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STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Write  for 
catalog  and 
prices 


Dake 
Engine  Co. 

Grand  Haren, 

Mich. 


Swinging  Engine 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

fjfj5      Eveoing*,  North  210" 


The  contract  for  the  new  Half  Million  Dollar 
Civic  Library  at  Montreal  has 
been  awarded  in 

''Queenston  Blue"  Limestone 


Specify  and  get  the  best  Canadian  Stone. 


The  Queenston  Quarry  Co.,  Ltd. 

ST.  DAVIDS,  ONT. 

Coloc  AiTonfc-  Toronto,  Geo.  W.  Britn.ll,  Builderi'Exchangf. 
saies  Agents.  Montreal,  Arthur  S.  FindUy.  lO  Phillips  Place. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sol.  Maoutacturer.  und.r  Canadian  and  U.  S.  Lettera  Patent 

Toronto       -  Canada 


Cawthra  Mulock,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  :-TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 
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Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 


Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  meeisure. 


\  t  .<f  .1  ,f  .f  M  X  .f  -f ,» .f  .f  ,f  ,t '.f  .1  .t Mm,w9i  »mmmmmm}t 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 
Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office       -      90  West  Street 
NEW  YORK  CITY 


Get  the  Name  in  Your  Town  as 
the  right  man  for 

Metallic  Ceilings  and  Walls 

Write  us  for  samples  to  show  your  customers 
and  up-to-date  advertising  matter  to  mail 
to  the  dozens  of  prospects  in  your  vicinity. 
Our  plates  fit  snug  and  right— you  get  a 
good  job  quickly !  That  means  profit  and 
reputation. 

Write  us  today  for  catalogue  and  prices. 

Metallic  Roofing  Co.,  Ltd. 

Toronto        Manufacturers  Winnipeg 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the    "Keith''    Fan.  Com- 
parative tests  of  other  t)  pes  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        Write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office:  609  Kent  Building 

AGENTS : 

Mogar«.  UOSS  &  OUKIC.      .Iiuncs  .St.,  Montreal,  Que. 
Messrs.  WALKER'.S  LTD.. 'J.V.i  .'lil  Smnley -St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CI-ANCKY  &  (IHINDLEY.  LTD.,  Calgary 

niid  Kdnioiilon,  Altiu 
Messrs.  ROBERT  HAMn/I'ON  &  CO..  LTD.,  Hank  of  Ottawa 
HIdg..  Vancouver,  B.  C. 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  HKICK 

Cement — delivered  in  5-bari-cl  lots,  $1.85  per  l)bl. ; 
with  bags,  $2.25;  car  lots,  $1.50  on  the  track, 
with  pkgs.  $1.90. 

Lime — grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  15U0  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  biiflf, 
$17  f.o.b.  the  job;  No.  2,  $14;  coninioii  red 
stock  brick,  $11  to  $14;  grey.  $11  to  $12; 
wire  cut  brick  for  foundation  work,  $S.50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
local,  $12  to  $20,  imported,  $20  to  $30;  sand- 
lime  brick,  $7.50;  King  Edward  Siding;  $0.50 
at  the  mill;  $8.50  delivered  on  the  job.  Pav 
ing  brick.  No.  1,  $18  per  M.  f.o.b.  West  To 
ronto;  No.  2  $14;  paving  blocks.  No.  1,  $24 
per  M. ;  No.  2,  $18.  Sun-Tex  face  brick,  $10 
to  $20  per  M. ;  Denison  interlocking  hollow 
tile,  $60  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto:  — 
Wliite  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 

Crushed  stone— 2  in.,  $1.06;  l  in.,  $1.10;  Ji-in., 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 

yd.,  f.o.b.  I'oronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel-$1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER   (BUILDING  MATERIAL) 

Toronto  prices   (wholesale)   delivered : 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft., 
$20;  18  ft.,  $23;  1-in.  Hemlock  No.  1  $21; 
No.  1  Hemlock  decking  $22  to  $23;  No.  2 
Hemlock,  dimension  and  1  in.,  $16  to  $18. 

Pine— l  in.  by  4  in.  to  6  in.,  $27;  l  in.  by  8  in., 
$29;  1-in.  by  10-in.,  $30;  1  in.  by  12-in.,  $30 
to  $32;  2-in.  by  4-in.  to  13  in.  white  pine, 
12  ft.  to  16  ft.  long,  $20  to  $;{1;  7/8^by  6 
and  10-in.  pine  shelving,  $33  to  $30;  7/8  x 
12-in.  pine  siu-iviii^,  ;j;4.') ;  No.  1  ivliile  I'ine 
flooring,  $34;  No.  1  spruce  flooring,  $26;  No. 
1  pine  decking  D  2  S,  $28;  spruce  decking, 
$26;  No.  1  pine  V.  or  beaded  sheeting, 
$35;  No.  2  ditto,  $32;  pine  tiim  4-in.  cas- 
ing, $1.75  per  100  ft.;  5  in.  ditto,  $2;  8-in. 
pine  base,  $2.75  to  $3.25;  4-in.  pine,  window 
stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.35;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  lath 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12,  12  x  12,  12  X  14,  8  X  10,  8  x  12, 
10  X  14.  14  X  14,  8  X  14,  12  x  16,  14  x  16. 

16  X  16,  $32,  retail  $37 ;  10  x  16,  14  x  18,  16  x 
18,  $39;  8  x  16,  12  x  18,  18  x  18,  $36;  16  x 
18,  14  X  20,  16  x  20,  $36.50  ;  8  x  18,  12  x  20, 
18  X  20,  $40 ;  10  x  20,  $37.50 ;  8  x  20,  14  x  22, 
16  X  22,  18  X  22,  20  x  22,  22  x  22,  $45;  12  x 
22,  $39 ;  10  x  22,  $.39.50 ;  8  x  22,  14  x  24,  18  x 
24,  20  X  24,  22  x  24,  24  x  24,  12  x  24,  10  x 
24,  $45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $2.25  base;  twisted  and  de- 
formed, $2.50;  structural  sections  $2.75  to  $3. 

Galvanized  iron — 28  gauge  $5.35. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $.34  per  net  ton;  6  in.  to  12- 
in.  $33;  12  in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets — 26  gauge  $5.20  per  sq.,  28 
gauge  $3.00  to  $3.50  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft.;  6  in.,  40c  ft.;  8-in., 
55c  ft.;  9  in.,  70c  ft.;  12-in.,  $1  ft.;  15  in., 
$1.40.;  IS-in.,  $1.90  ft.;  20  in.,  $2.25  ft.;  24- 
in.,  $3.25  ft.  ;  less  74  per  cent..  4  in  to  12-in., 
70  per  cent.,  15  in.  to  18-in.,  65  per  cent..  20- 
in.  to  24-in. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
bags  extra;  sanded  $4.50,  in  car  lots  at  the 
yard. 

Hydrated  lime    .$9.50   to  $11  in  20-ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown  and  Standard 
wliile  brands,  $1.50  per  bbl.  ;  Shield  brand 
$1.25;  New  Brunswick  $2.50. 

Rope — manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope,  lO'Ac  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  85c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  82c.  per  gal. ;  red  lead, 
dry,  $8  per  100  lbs. ;  putty  in  bulk,  bbls., 
$3.50  per  100  lbs.;  in  100  1b.  drums,  $3.85; 
putty  in  25  lb.  tins,  $4.00  per  1(X)  lbs.  ;  steel 
sash  putty,  $4.00  per  100  lbs.  ;  turpentine,  in 
bis.,  68c.  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT.  LIME,  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton  ;  lump,  $9. 

Brick— No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rougli), 
$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick— grey  $22,  red  $22.  buff  $23. 
white  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  Stone — 2  in.,  $1.40;  in.,  $1.65;  Vt  'tn., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each ;  50  per 
cent,  at  $19.25;  60  per  cent,  at  $20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.3 
grs.,  $8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No.  7,  23.1  grs.,  $14.50;  No.  8,  30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15.00  each;  No.  3,  20  shots,  25  lbs., 
$22.00;  No.  4.  50  shots,  45  lbs.,  $42.00;  No. 
5,  100  shots.  53  lbs..  $70.00.  Leading  wire, 
in  coils  of  500  ft..  Ic.  per  ft.;  leading  wire, 
twin  cable,  in  coils  of  2.50  ft.,  3c.  per  dble. 
ft. ;  connecting  wire  in  coils  or  spools,  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3.50,  double  strength 
$4.10;  6-foot,  single  $4.04,  double  $4.64;  8- 
foot,  single  $4.58,  double  $.5.18;  10  foot, 
single  $5.12.  double  $5.72;  12-foot,  single 
.$5.66.  double  .$6.26;  14  foot,  single  $6.20, 
double  $6.80;  16-foot,  single  $6.74,  double 
$7..34;  18-foot,  single  $7.28,  double  $7.88; 
20  foot,  single  $7.82,  double  $8.42;  22-foot, 
single  $8.57,  double  $9.17;  24-foot,  single 
$9.32,  double  $9.92;  26  foot,  single  $10.07. 
double  $10.67;  28  foot,  single  $10.82,  double 
$11.42;  30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2.75;  1  in. 
X  1  in.  X  li  in.,  25c.  extra;  H  in.  xii  in. 
X  %  in.  50c.  extra.  Boiler  plates — '4  in. 
thick  and  thicker,  $2.20.  Circular  plates — 
Flange  quality.  .30  in.  dimensions  and  over, 
$2.45;  under  30  in.  dimensions.  $2.65.  Beams 
and  channels — Under  35  lbs.  per  yd:,  $3.00; 
35  lbs.  per  yd.  and  over,  $2.85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.85 ;  28  gauge,  $3.50  per  sq.  net  cash.  Cop- 
per bearing  sheets — Keystone  black,  28  U.  S. 
gauge,  $3.15  per  100  lbs. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.,  40c; 
8-in..  55c;  9-in.,  10c;  10-in.,  80c;  12-in.,  $1 ; 
24-in.,  $3.25.     Bends,  each,  T6c,  $1.20;  $2.20, 


$2  so.  $.-j  l;o.  $4.00,  $13.  Double  collar,  T.V. 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  .M:  ' 
bianch,  2  ft.,  $1,  ilAH),  $2.5<>,  $3.15,  «  ;  v» 
$4..50,  $16.25.  Double  branch,  2  ft.,  *1 
$2.80,  $3.85,  $4.90,  $5.50,  $8.  $26.  V.  Pipp. 
2/,  ft.,  $2,  $3,  $4,12,  $5.25,  $G,  $8  50,  %2-.m. 
Syphon,  $2.25,  $:',.<;0,  $6.(jO,  $8.40,  $9.*J0,  $15, 
(12  in.)  liuclian  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  'rap, 
$2.25,  $3.60,  $6.0,  $8.40,  $9.WJ,  $15  (12  in.> 
These  prices  are  subject  to  a  discaunt  of  Cl 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10.00  per  ton.  Plaster  of 
ParLs — $2.35  per  hbl.  Rope — I'.est  Manilla. 
16c  basis  per  pound;  British  manilla,  l-i'/ic 
basis;  African  hemp,  ISJ/jc;  sisal  rope,  iO'/ic 
basis;  lath  yarn,  »)4c.  Boiled  linseed  oil — 
in  barrels,  .S<)c  per  gal.  of  9  lbs.  Raw  lin- 
seed oil — in  barrels,  80c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LI.ME,  AND  BRICK 

Cement — Delivered  in  5  bbl.  lots.  $2.60;  in  car 
load  lots.  $2.20.     Bags  10  cents  extra. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents 
Kelly  Island  lime  $2.10  per  20O  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $;i5; 
common  red  stock,  $25;  common  grey 
slock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick. 
$52.50. 

CRUSHED  STONE.  SAND.  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
f^-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered. 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — IVi  and  2-in.,  $2.65;  W  in.  and 

1  in.,  $2.90;  J^-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine.  4  in..  $43;  6  in..  $46; 
No.  3  red  pine,  4  in.,  $.38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  0 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in.. 
$G0;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No 

2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac. 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14.  14  x*  16. 
G  X  10,  6  X  12,  8  X  12,  $30 ;  10  x  16,  12  x  16. 
16  X  16.  14  X  IS,  16  X  IS,  IS  X  18,  20  x  20. 
$40;  6  x  14.  8  x  14,  12  x  l.S,  18  x  20,  $42;  i; 
X  16,  6  X  18,  6  X  20,  8  x  10,  8  X  IS,  8  x  2". 
10  X  18,  10  X  20,  12  X  20,  14  x  20.  16  x  21). 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  HX» 
ft.  5'A  in.  ditto.  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round    bars.   $2.:i5   per    100    lbs. ;  square 
twisted.  $2.45  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $3.S  per  ton. 

(Continued  on  page  68) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehoute  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY.  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY.  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


"Pillar  Brand" 

The  Best  Gypsum  Products 


"Pillar  Brand"  Gypsum  Products  are  made  from  the  highest  grade 
Nova' Scotia  Rock.  Every  barrel  and  bag  of  "Pillar  Brand"  pro- 
ducts are  inspected  and  tested  before  shippino".     They  include 

Hardwall  Plaster        Cement  Plaster       Land  Plaster 
Whitewall  Finish        Plaster  of  Paris 

"i^illar  Brand"  I  lai  dw.ill  Plaster  is  mixed  only  with  the  highest  grade 
of  goat  and  cattle  hair,  thoroughly  washed  and  specialh'  prepared. 
If  you  need  high  grade  gypsum  products — get  prices  on  "Pillar 

.  Write  us. 

The  lona  Gypsum  Co.,  Limited 

Head  Office,  Sydney,  N.  S.  Mills,  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS-  continued. 


(Continued  from  page  ((i6)  • 

SEWER  PIPE 
Sewer  Pipe — Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
16  cents;  6  in.,  IS'A  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in,,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster— Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 

Paints  and  Oils. — White  lead,  ground  in  oil,  $11.50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal.;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.25  per  bbl.;  putty  in 
25-lb.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton.  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  .$9.50  per  bbl.  ; 
white  Portland  cement,  $7.50  per  bbl.  of  350 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick — Common  red  brick,  $11  f.o.b.  warehouse. 


$10.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  brick,  $.35  at  warehouse ;  pressed  buff 
brick  .$40  at  warehouse;  $33  in  car  lots ; 
tapestry  brick,  $45  at  warehouse;  impervious 
brick,  .$45  f.o.b.  buildings;  fire  brick,  $35  in 
car  lots,  $40  in  warehouse;  fire  clay,  $12 
per  ton  in  car  lots. 

CRUSHED    STONE,    SAND,   AND  GRAVEL 

Crushed  stone— 2-in.,  $1.40;  1  in.,  $1.50;  3/8-in., 
$1.50,  all  f.o.b.  scows. 

Sand — Brick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1.40  per  yard  delivered. 

LUMBER   (BUILDING  MATEKIAL) 
Vancouver  prices  f.o.b.  mills : 
Timber  (B.C.  fr.)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  x  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  x  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  .32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
V'ancouver  prices  f.o.b.  warehouse: 
Steel — (round    and     square    bars)     $2.75  base; 
twisted  and  deformed,  $2.90;   structural  sec- 
tions $3.25  to  $3.75. 

Galavanized  iron — 28  gauge,  $5.75  per  100  lbs. 


Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheets 
$4.45,  9  and  10  ft.  sheets,  $4.60  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  lOlj 
lbs. 

Steel   channels  and   beams,  angles  and  plates — 

$3.25  to  $.'!.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warenouse, 
4  in.,  12j^c.  per  ft.;  6-in.,  21c.  ft.;  8-in.,  30c. 
ft.;  10  in.,  40c.  ft.;  12-in.  50c.  ft.;  loin., 
$1.05  ft.;  18-in.,  |L25  ft.;  20-in„  51.50  ft.; 
24  in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $13.50  to  $15.00,  in  car  '.o^t 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $13  in  car  lots. 
Alca  lime — $1G  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate — $11.50  to  $12.00  per   square,  f  ob. 

Vancouver. 

Rope — Manilla,  full  coil,  16c.  basis;  2nd  grade. 
li'/iC.  basis;  sisal  rope,  12'/ic.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.50  to  $2.75. 
White  lead— ground  in  oil,  $10.50  to  $11  per  100 

lbs. 

Boiled  linseed  oil— in  bbls.,  $1.02  per  gal.  of  9  lbs'. 
Raw  linseed  oil — in  bbls.,  $1.00  per  gal. ;  red  lead, 

dry,  $10  to  $11  per  100  lbs.;  putty  in  bulk. 

bbls.  3c. ;  putty  in  25-lb.  tins,  4c. ;  turpentine 

in  bbls.,  90c. 


STANDARD  ROOFINGS 

When  you  cover  a  farm,  factory  or  railroaci  builcJing  with  NEPONSET  Roofings  you 
know  that  you  will  get  satisfaction. 

We  absolutely  stan(i  behind  our  roofing  materials. 

NEPDNSET  PAROID  ROOFING 

is  one  of  the  best  known  of  our  brancds.  It  is  however  only  one  of  a  large  line.  We  also 
make  NEPONSET  Wall  board,  the  most  practical  substitute  for  laths  and  plaster  that  has 
ever  been  put  on  the  market.  It  is  made  in  several  finishes  and  its  surfaces  have  been 
waterproofed  so  that  it  is  all  ready  to  apply,  and  needs  no  further  decoration. 


 COUPON  

Bird  &  Son, 

Department  R, 

Hamilton,  Ont. 

Please  send  us  the  following  information  in  regard 
to  your  roofing  and  wall  board: 


Name  

Address 


»         BIRD  ^ 

NEPDHSE 


Bird  &  Son,  Hamilton,  Ont. 

Montreal  St.  John  Winnipeg 

Calgary  Vancouver 
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Burlington  Steel  Co. 


(Formerly  Canada  Steel  Co.,  Ltd.) 

Hamilton,  Canada 


Limited 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

3  4",  7  8"  and  1"  Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 

Plain  and  Galvanized 

Prompt  Shipment  from  Stock 


"Come  and  take  a  look  at  the  9  x  12  you 
furnished  us,  it  is  doing  fine  work." 

Mighty  nice  to  be  greeted  in  the  above  manner,  particularly  gratifying  because  the 
Engine  was  handling  a  big  clamshell  continuously — which  as  you  know  is  one  of  the 
hardest  forms  of  service  —  and  the  speaker  a  man  of  broad  experience. 


We  can  fill  your  requirements  just  as 
satisfactorily. 

Hoisting  and  Material  Handling  Plant 
is  our  specialty. 

Let  us  have  your  inquiry  for  whatever  you  need 
in   the  way   of   HOISTS,  CLAMSHELLS, 
PUMPS,    DERRICKS.    DREDGES.  Etc. 
We  can  interest  you. 

M.  Beatty  &  Sons 

Main  Office  &  Works:  Limited 

Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Simcoe  Street 


H.  K.  PI,  ANT   1790  St.  James  Street,  Montreal.  Que. 

IIOHT.  If  AMII.TOV  k  rn  V.uimu'.  or.  H  P. 


Agents:— 


K.  LP:oN'AIID  &  SONS   St.  John,  N.n. 

KKF.T.V  I'OWEI.T..  LTD..  McArllmr  nidfe..  Winnippt.'.  Mnn 
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Jambs  Thomson,  President. 


J.  G.  Allan,  Vice-Pr«iid«nt. 


Jaurs  a.  Tho»»«ok,  S«crelary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO, 


LIMITED 


[Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


CAST IRO 


3  inches  to  6o  inches  diameter 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON,  ONT. 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 

MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSVILLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited,  Toronto,  Ont. 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

1 54  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


lE^lPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Fig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Castingrs  of  all  kinds.  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  
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Concrete  Bondin^i 
Elevator 
Overhead  Guards 

Enquiries  solicited. 


CANADA    WIRE    6f  IRON 


GOODS  CO., 


Hamilton 


A  STEAM  SEPARATOR 

of  the  receiver  type  is  a  difficult  piece  of  plate  work  to 
make  absolutely  and  permanently  tight.  That  is  the 
reason  why  we  developed  our  Welded  Separator— not 
a  single  rivet  in  its  construction,  every  joint  and  seam 
being  a  perfect  weld.  The  shell  is  lap  welded,  the 
heads  are  set  in  by  our  patented  Line  Weld  method 
and  the  necks  are  attached  by  our  patented  Interlock 
method. 

PinSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 


ATWOOD 


ENGINEERS    FOUNDERS  MACHINISTS 


ATWOOD 


Repreiented    by  W.  M.  Campbell.  32  Albany  Ave.,  Toronto.  Ont. 


Uuilt  forC.P.i;.  :\Ioiitreiil 


CANADIAN 
CHICAGO  BRIDGE&  IRON  WORKS 

BRIDGEBURG.  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  our  nearest  office  today  for 
catalogue  No.  15 
Offices  :— 
BridKebure,  Ontario,  1 30  Janet  Street 

CliicaKo,  Illiiioi.s,  i;M)  W.  lOyth  Street 
New  \ovk.  N.Y.,      Church  Stieet 
Shops:  -BridReburR.  Ont. 
Chicag'o,  111.  Greenville,  Pa. 


Warren 
Pipe 


Ask  us  to  quote  on  your  next  order- — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  «         NEW  YORK 


A  Scientific  Pavement 

must  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
Unaffected  by  extremes  of  Temperature 
Sightly  and  Sanitary, 
liasily  Repaired  and  easily  Cleaned. 


Thescfrcqulrenicnt.s  arc  met  by 

Asphalt  Block  Pavements 

Send  for  Deicrlptive  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited     -     Windsor,  Ont. 
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Civil 

Electrical 
Mechanical 

Directory  of  Engineers 

Contractors 

Special 

Interests 

Chipman  &:  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

Willis    ('liipman.      Geo.    II.  I'ovver. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  .Supply  aiuj  I'm  iiicaliuii,  .Sewerage  ainl 
Sewage   iJisi^osal,   Water  Power   Developincm . 

Tel.  Long  Distance  Uptown  0740  41 

New  Birks  Building,  MONTREAL 


The  John  Gait 
Engineering  Co.,  Ltd. 

Consulting,  Civil  and 

Sanitary  Engineers 

Cieiieral  M uiiiciijal  Engineeiing 

.  ,        (  Waterworks,  Sewerage 

Specialties:    -I  " 

I  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


GEO.  K.  McDOUGALL 

Consulting  Eneineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


The  Automatic  Surveyor  Level 

.M:i  k(/,\  our  l'rf:limiriary  ^Survey  with 
the  N  <  -•  w 

Dikeman  Automatic   Surveyor  Level 

Accurate  results  guaranteed. 
Send  for  Circular. 

DikemanSurveyorCo.,^t'SioS 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 
TORONTO 


liJRNITURE  COlfflHtf 

>ESTON  ONjJ^^'^ 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers, 
Water    Powers,   .Structural   Steel,    P.i  idges, 

I'.uildings,   &c.,  &c. 
U'i    Gosford   St.  MONTREAL 


Robert    W.  Hunt, 

President. 
Thos.  C.  Irving,  Jr. 
Vice  .Pres. 


Charles  Warnock, 
Mgr.  &  Treas. 
Jas.  W.  Moffat, 
Secretary. 


Robert  W.  Hunt  &  Co. 

Limited 

Engineers 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905  McGill  Bldg.        -        Montreal,  Que. 
Branches 

Traders     Bank     Building,     Toronto.  Ont. 
Standard    Bank    lUiilding.  V'ancouver 
Norfolk  House,  Laurence  Pountney  Hill, 
f-ondon,  E.C. 


ANGLINS 

**  LIMITED  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


AtL  BUILDING  WORK 
LARGE  OR  SMALL, 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

.Maniilai-iui  L-1  s  ,,f 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

Phone  Office  and  Works: 

Main  !Hl4  111)5  62  Esplanade  E.,  Toronto. 


STEEL  &  RADIATION  LIMITED 

Products  all   Made  in  Canada 


Toronto. 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


.Montreal. 
Que. 


Steelcrete 

Steel 

Lockers 


Get  Our  Prices  On 

■TAMCO"  Crushed  Stone 
in  all  sizes  for  all  purposes. 
"  Roman  "  building  stone. 
"  Milton  "    pressed  bricks. 

T.  A.  MORRISON  &  CO. 
204    St.    James  Street 
Tel.   Main  330  Montreal 


STANLEY  LIOHTFOOT 

REC  O  PATENT  SOLICITOR  *N0  ATTOKNIY 

LUMSDEN    BLDG.("J-Y^^£")  TORONTO. 

NEW  BOOKLET  Of  COMPLETE  INFORMATION  rREE 
M.~T,o~  T-..  i..pe9l  M.  3713 


J.  Griswold, 
Montreal. 


B  .W.  Seton. 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

BR.XNCH  OFFICES: 
24  .\delaiiie  Street  East,  Toronto. 
lUO;!   L'nion  Trust  Building,  Winnipeg. 

Cement   Testing   and  Reinforced 
Concrete  Inspection. 
Mill,  Shop  and  Field  Inspection 
of  Steel  Structures  and  Bridges. 

Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

Expert  Examinations  &  Reports. 

Represented  at  New  York,  Pittsburgh  and 
Chicago ;  Glasgow  and  London,  Eng. 
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The  Canadian  Bridge 
*  Company,  Limi 


mited 


WALKERVILLH,  ONTARIO 


Manufacturers  of 


Steel  Buildings 
Roof  Trusses 

RailwaLy  •nd  HigKwoLy 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 


Succesiors  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturer*  of 


Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimate*  Furnished  Promptly 
Large  Tonnage  of  Plate*,  Shape*  and  Bar*  in  Stocic 

Office  and  Plant,    NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 


Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Three  Rivers,  Quebec 
Wayasamack  Pulp  and  Paper 
Co..  Ltd. 

50,000  gallons.  149  feet  to  top 
120,000      "         100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

915  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives :  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tattle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Are.  of  Grounds :    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Ton*  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,  Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Offic.  «nd  Works  :  Hillcrest  1 6 14-lSl B-IS 1 6 
Privat.  .xch.nge  conn.cting  .11  dep.rtm.nts. 
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Experiments   again  prove 
Buffalo  Leadership. 


And  now  it  is  Disk  Fans.  Up  to  the 
present  time,  Disk  Fans  have  been  a 
neglected  Branch  of  Fan  Engineering. 

That  desire  to  "keep  ahead"  by  the 
Engineering  Staff  of  the  Buffalo  Forge 
Co.  has  resulted  in  a  new 


Buffalo  Curved  Blade 
Propeller  Wheel 
Fan 


Very  thorough  experimental  work,  for 
the  past  SIX  months,  has  given  us  new 
data  over  a  wide  range  of  conditions, 
which  show  a  margin  of  efficiency  for 
Buffalo  Fans,  over  all  others  of  the 
same  type. 

,  Write  for  Bulletin  182E-12, 

Canadian  Blower  and  Forge  Co. 


Limited 


Berlin 


Ontario 


Si.  John  Montreal  Toronto  Winnipeg  Vancouver 


The  standard 
red  brick  of 
North  America. 

WHY?  Because  we  have 
specialized  on  red  brick  for  over 
twenty  years ;  and  have  reached 
the  highest  possible  achieve- 
ment in  brick-making  in 


(trade  mark  RE6.U.S. patent  OFFICE) 


^'BRADFORD  REDS'-Our 
smooth  brick;  unequalled  for 
private  residences  or  public 
buildings.  Dry-pressed  in  stand- 
ard or  Roman  sizes,  with  orna- 
mentals carried  in  stock.  Also 
impervious,  in  standard  size 
only.  Their  rich,  cherry  red 
color  cannot  be  duplicated  in 
any  other  brick,  and  it  does  not 
fade. 

"  Bradford  Ruffs  "  -  Our 
rough-textured  brick. 

fVrite  for  the  RED  Catalog. 

Bradford  Pressed  Brick  Co. 

"The  Red  Brick  People" 
Bradford,  Pa. 

IVe  also  vKike  Fire-proofing  Hol/oiv 
Brick  and  Hollow  Block. 
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Burrs 


We  are  in  a  position  to  supply  buff  pressed  brick 
of  a  most  attractive  and  uniform  colour. 

Superior  Quality  Prompt  Service 

Interprovincial  Brick  Co.  of  Canada  Limited 

Goodyear  Building,  154  Simcoe  Street,  TORONTO 

Plant  n.ar  Montreal  Agents 

Cheltenham,  Ont.  ^-      ^iner  Co.,  Limited 


Coristine  Bldg. 


Made  in  Canada 

XCELADUCT 


(Galvanized) 
AND 


ORPENITE 


{Enamelled) 


Conduits 

Orpen  Conduit  Company,  Limited 

Toronto 
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This    Illustration  Shows 

The  Great  Pliability  of  "Durable"  Wire  Rope 

Which  Differs  from  Old  Style  Wire  Rope 

Because 

Each  Strand  is  separately  served 
with  Fibrous  Material 


Replaces  Manilla  for  Stevedoring  and  other  Hoisting 

Dominion  Wire  Rope  Co.,  Ltd. 


Stocks  carried  in 

Montreal,  Winnipeg  and  St.  Catharines 


Montreal 


Ransome  Concrete 
Mixer 


"The  Machine  with  all  the  Good  Features 


WHEN   deciding-   upon    a   special  concrete  plant  you 
should  avail  yourself  of  all  the  experience  you  can. 

We  will  be  pleased  to  submit  designs  of  a  plant  to 
take  care  of  your  special  requirements  if  you  will  send  full 
particulars  relative  to  the  work  to  be  undertaken. 

Catalogue  upon  request 


Cement   Bag  Cleaner 


An  Inexpensive  Machine  for 

Cleaning  and  Counting  Cement  Bags 

Saves  Cement  that  is  ordinarily  lost. 

From  one  to  two  barrels  of  cement  is  saved  out 
of  every  thousand  bags. 

When  you  return  bags  only  partially  cleaned, 
you  not  only  lose  the  cement  but  pay  freight  on  it 
as  well. 

Let  us  quote  you 


F.  H.  HOPKINS  &  CO.,  MONTREAL 

Branches  :-St.  CathaHncs,  Ont.         1206  Union  Trust  Bidg.,  Winnipeg         Vancouver,  B.  C. 
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The  Hamilton  Bridge  Works  Co.^  Limited 


HAMILTON,  CANADA 


Engineers 
Manufacturers 
Contractors 


Designers  and 
Builders 

of  all  Classes  of 
Metallic  Structures 


5000  Tons  of  Steel 
IN  STOCK 


Annual  Capacity 
30,000  Tons 


STRUCTURAL 
STEEL 

For  Every  Purpose 


STEEL  TOWERS 
AND  POLES 

For 

Electric  Transmission 

Lines 
and  other  purposes 


BUILDERS  AND 
ARCHITECTS 

We  can  furnish  you  on 
short  notice  with  plain 
or  punched  Beams  or 
Girders,  and  can  submit 
close  prices  for  any 
structural  steel  required 
for  new  buildings,  or 
alterations  to  old  ones. 
Send  us  your  enquiries.  ' 


Structural  sttct  for  twelve  storey  building.  Royal  Connauuhl  Hotel, 
Hamilton,  manufactured  and  erected  by  us. 


BEAMS,   GIRDERS,   COLUMNS,   TRUSSES,   RODS,  ETC. 
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THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 


"1 


i 


%  v. 


r.  ■! 


C.  p.  R.  OFFICE  BUILDING 

Darling  6f  Pearson,  Architects 


\ 


DOMINION  BANK  BUILDING 

Darling  &  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 

Chicago       -  Illinois 

Agendas  in  all  the  large  cities  of  Canada, 
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28  "Service"  Branches 

Throughout  Canada 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"  TAKING  ONE'S  OWN  MEDICINE  " 

When  you  find  a  physician  taking  his 
own  medicine,  "  you  can  usually  rely  on  his 
diagnosis. 

Of  the  thousand-and-one  articles  of  rubber 
which  we  manufacture,  practically  all  are  used 
by  us  in  our  own  offices,  in  our  own  factories, 
or  in  our  own  homes. 

WE  TAKE  OUR  OWN  MEDICINE 

Our  line-up  is  complete,  our  quality  is 
unexcelled  and  our  prices  are  right.  Let  us 
show  you  what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 


Dominion 
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"Father  Time's  Only  Competitor" 

"Vitrified  Clay  Pipe" 


Yesterday 
Today 


Tomorrow 


The  Day  After 


A  Week  After 


A  Month  After 


The  Year  After 


After  All 


Perhaps  you  wondered  what  kind  of  a  material  to  buy  for  permanency. 
If  you  only  knew  of  the  past  experiences  of  others  who  bought 
"HAMILTON  VITRIFIED  PIPE"  you  would  not  have  had  to  guess. 

If  you  will  sit  down  and  drop  us  a  line  asking  for  information,  you'll 
get  some  real  practical  suggestions  from  an  organization  who  have 
made  a  life's  study  of  this  interesting  subject. 

Or  the  day  after  you'll  get  this  information  free  of  all  cost  to  you,  and 
without  the  slightest  obligation  on  your  part.  All  that  we  ask  is  that 
you  will  seriously  and  thoughtfully  look  into  our  claims. 

You  receive  our  literature,  catalogues  and  suggestions  you'll  be  a  wiser 
and  much  more  satisfied  person.  You'll  surely  not  have  to  guess  at 
the  right  kind  of  material  to  use  for  SANITARY  SEWERS,  CUL- 
VERT PIPE  or  STORM  DRAINS. 

You  have  fully  perused  our  claims,  and  if  perchance  you  were  con- 
vinced and  had  ordered  on  a  shipment  of  HAMILTON  VITRIFIED 
CLAY  PIPE  and  HAD  seen  the  kind  of  product  we  were  advising  you 
to  purchase  you  would  have  wondered  why  you  had  even  considered 
any  other  material. 

Our  goods  are  in  the  ground.  You  cannot  help  but  know  that  they 
will  do  the  work  for  which  they  are  intended,  and  we  are  sure  you  will 
be  ordering  on  some  more  and  you'll  likely  be  telling  your  neighbors 
and  friends  of  their  merits. 

By  now  you  will  have  had  time  to  thoroughly  test  out  our  goods,  and 
v>7ill  be  more  and  more  convinced  of  the  advantages  of  VITRIFIED 
CLAY  over  every  other  product  being  offered  for  sewage  or  drainage 
purposes. 

If  you  sit  right  down  and  mail  us  an  order  your  troubles  will  be  ended 
for  all  time. 


The  Hamilton  &  Toronto  Sewer  Pipe  Co. 


Hamilton  and  Toronto 


Limited 
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Immediate  Shipment 

150  Passenger  Coaches 

20  Combination  Passenger  and 
Baggage  Cars 

STEEL  PLATFORMS  STEEL  WHEELS 

HIGH   SPEED  BRAKES,  WITH  SLACK  ADJUSTERS 
THOROUGHLY  OVERHAULED 


e 


If  in  the  market  for  Dump  Cars,  Flat  Cars,  Passenger  Coaches, 
Locomotives,  Locomotive  Cranes,  in  fact  any  kind  of  contractors'  or 
railway  equipment,  write  us  for  bulletins,  photos,  specifications  and 
prices. 

CANADIAN  EQUIPMENT  CO.,  Limited 

Branch:  ST.  CATHARINES,  ONT.  „  MONTREAL 

Western  Representatives: 

Dominion  Equipment  &  Supply  Co.,  Limited 


WINNIPEG 


VANCOUVER 


0 
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Air  Compressors 

Can.  Ingersoll  Kand  Co.,  Ltd. 


Architects'  Instruments 

Stanley  Company,  W.  F. 


Air  Hoists 

Nortliein   Cianc  Works 


Architectural   Iron  Work 

.\il<(.filiead      Architectural  Iron 
Works 

Canada  Wire  &  Iron  Goods  Co. 
McGregor   He  Mclntyre 
Steel  &  Radiation  Limited 


Architectural  Terra  Cotta 

Northwestern  Terra-Cotta  C  o. 
Toronto  I'late  Glass  imp'tg.  Co. 


Ash  Hoists 

(;illis  &  Geoghegan 
Herbert  Morris    Crane    &  Hoist 
Company 


Asphalt 

Asphalt  &  Supply  Company 
Barber  .Asphalt  Paving  Co. 


Auto  Accessories 

Can.  Consolidated  Rubber  Co. 


Bathroom  Fittings 

Can.   Consolidated   Rubber  Co. 


Belting 

Can.  Consolidated  Rubber  Co. 


Belting   (Conveyor,  Thresher,  etc.) 
Can.   ( 'onsolidatcd  Rubber  Co. 


Blast  Hole  Drills 

Hopkins  &  Co.,  F.  H. 


Blowers  and  Compressors 

Canadian   Blower  and  Forge  Co. 

Can.   Ingersoll-Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Turbine  Equipment  Company 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McUougall  Caledonian  Iron  Wks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American   Enamelled   Brick  Co. 
Bradford  Pressed   Brick  Co. 
Hydraulic  Press  Brick  Co 
Interprovincial   Brick  Co. 
North-Western   Terra    Cotta  Co. 


Brick  Dryers 

Bechtel,  B.  E. 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Buckets 

Beatty  &  Sons,  M, 
Browning  Company 
Cleaton  Company,  R.  E. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Sudbury    Construction    &  Macli- 
inery  Company 


Brick  Machinery   and  Suppliei 

Bechtel,  B.  E. 

Crossley  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth  Ilowland  Co. 


Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon- Holmes  &  Co. 
Manitoba   Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines    Steel  Co, 
Structural  Steel  Company 
Standard   Steel   Construction  ("o. 


Builders'  Hardware 

Aikenhead   Hardware  Limited 


Cable 

(  ariada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Casements 

Hope  &  .Sons,  Henry 
Trussed  Concrete  .Steel  Co. 


Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Hritnell  &  Company 
Interprovincial   Brick  Co. 
Morrison  &  Co.,  T.  A. 
Rogers  Supply  Company 

Cement  Guns 

Cement  Gun  Compn-'v 

Cement  Waterproofir'' 

Ceresit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  C'ompany 

Turbine  Equipment  Company 

Ceresitol 

Ceresit  Waterproofing  Co. 

Chains 

Woodhouse   Chain  Co. 


Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys    (Reinforced  Concrete) 

Laurie  Company,  E. 
Turbine  Equipment  Company 

Coal  Chutes 

Manitoba   Bridge  &  Iron  Works 


Coal   Handling  Apparatus 
r.eatty  &  Sons,  M. 
Browning  Company 

Concrete  Block  Machines 

London  Concrete  Machinery  Co. 

Concrete  Mixers  and  Appliances 

Canadian  Fairbanks-Morse  Co. 
Goold.  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway   Contractors  .Supply  Co. 

Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
ftrpen  Conduit  Co.,  Ltd. 
Kic-wiL    Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Wells  &  Gray 

Contractors'   Plant  &  Supplies 

Beatty  &  Sons,  M. 
Browning  Company 
Can.    Fairbanks- Morse  Company 
Canadian  Equipment  Company 
Dake  Engine  Companv 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.   Co.,  Wm. 
Marsh  &  Henthorn 
Morris   Machine  Works 
Montreal  Locomotive  Works 
Rock  &  Power  Machinery  Co. 
Stinson-Reeb  Builders'  Supply  Co. 

Conveying  Machinery 

Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll  Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.  II.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

Sarnia  Metal   Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  Travelling  and  Locomotive 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Pollard  Mfg.  Company 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Canadian  Equipment  Company 
Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 

Crushers    (Stone   and  Rock) 

Dominion   Road  Machinery  Co. 
Goodwin,   Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
London  Concrete  Machinery  Co. 
Rock  &  Power  Machinery  Co. 

Culverts 

Pedlar  People 

Damp  Proof  Coating 

Ceresit  Waterproofing  Co. 

Derricks   and   Derrick  Fittings. 

.Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsli  &  Henthorn,  Limited 
Northern    Crane  Works 
Pollard    Mfg.  Company 

Door  Hangers 

Allith    Mfg.  Company 


Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersotl-Rand  Co. 
Hopkins  &  Co.,   F.  H. 
Lecky  &  Collis. 


Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Carts  and  Wagons 

Canadian  Equipment  Company 
Deere  Plow  Co..  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 


Dump  Cars,  Wheels,  etc 
Bechtel,   B.  E. 

(  anadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Wort 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 


Drying  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd  ,  B.  F 

Electricians'  Gloves 

('an.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Fans 

Sturtevant  Co.  of  Can.,  Ltd  ,  B  1 

Electric   Air   Rock  Drills 

Canadian  Ingersoll  Rand  Co. 

Electric  Impulse  Clocks 

Gent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ormsby   Company,   A.  B. 

Elevators 

Chelsea  Elevator  Company 
Northern   Crane  Works 
Roelofson  Elevator  Works 
Turnbull   Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  ■• 
Tile  Companv 

Excavators 

Beatty   &  Sons,  M. 
Dull  Company,  Raymond  W. 
Hopkins  &  Co.,  F.  H. 
Pawling  &  Harnischfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Cc 
Sheldons  Limited 


Engines 

Canadian  Blower  and  Forge  Co 
Can.    Fairbanks-Morse  Compar 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks 
Rock  &  Power  Machinery  t  o. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman   &  Power 
Dominion  Engineering  &  Inspec 

tion  Company 
Farmer,  John  T. 
Gait   Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 


Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F 

Fire  Hose 

Can.  Consolidated  Rubber  Ci 

Filtration  Plants 

verMelu    Engineering   Co..  John 

Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed   Concrete  Steel  Co 
(Continued  on  page  12) 
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Why  SIMPLEX 

Goes  Through 


Ground  Like  This 


This  is  not  a  fanciful  picture  of  what  might  be 
— it  is  a  photographic  reproduction  of  the  red 
shale  through  which  800  Simplex  Piles  were  put 
down  35  feet  to  solid  rock. 

This  was  possible  because  the  16-in.  diameter 
Simplex  steel  driving  form  is  -yi  in.  thick,  and 
stands  up  under  the  terrific  impact  of  a  3,000  lb. 
drop  hammer,  going  down  until  it  gets  to  bed 
lock  or  good  footing. 

The  SIMPLEX 
Form  Drives  Fast 


When  the  concrete  has  been  poured  into  the 
form,  and  the  form  pulled,  the  Simplex  Pile  ce- 
ments itself  firmly  to  the  surrounding  ground, 
Idling  every  crevice  and  developing  immense  fric- 
tional  support.  Though  the  solid  concrete  col- 
umns rest  firmly  on  bed  rock,  or  into  hard  pan, 
this  ideal  skin  friction  gives  great  additional 
hearing  power.  That  is  why  fewer  Simplex  Piles 
are  needed  for  a  given  loading — the  first  substan- 
tial SIMPLEX  saving. 

A  single  system  of  putting  in  Concrete  Piles 
(which  cannot  be  varied)  no  matter  how  good  it 
may  be,  is  not  always  the  most  suitable  for  every 
kind  of  ground.  Therefore  we  have  developed 
three  kinds  of  Simplex  Piles:  the  STANDARD 
>IMPIJCX,  for  foundations,  in-fills  and  the  ord- 
inary unreliable  ground:  the  MOLDED-INSERTED  SIMPLEX 
for  very  soft  and  peaty  conditions,  and  the  COMPOSITE  for  jobs 
in  which  a  very  deep  penetration  is  wanted. 

Write  f(ir  the  fully  illustrated  book    on    SIMPLEX  Concrete 


Simplex  Concrete  Piling  Company  of  Philadelphia 

Canadian  Representatives 

Simplex  Construction  Company,  Limited 

Coristine  Building,  MONTREAL 

"Simplex  Piles  Drive  to  Firm  Footing" 


s 
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Fig.  C21.    Mantel  Clock 


ARTISTIC  MERIT 

as  well  as  accuracy  in 
Time-keeping  is  embodied 
in  all  Pulsynetic  Electric 
Clocks.  No  matter  wheth- 
er they  are  to  be  fixed  in 
the  Residence,  Office,  Fac- 
tory, Warehouse,  or  Tpwer, 
we  have  the  corred  design 
at  the  right  price. 

One  mafler  transmitter  con- 
trols any  number  of  dials, 
irrespedive  of  size  or  posi- 
tion and  never  wants 
windmg. 

Architeds,  Engineers  and 
all  interested  in  Corred 
Time  should  send  at  once 
for  our  Book  Five,  or  full 
particulars  and  prices  may 
be  obtained  from: — 

W.  Ashall 
442  Sherbourne  St. 
TORONTO 

Gent  &  Co.,  Ltd. 

Leicester,  Eng. 
Cables,  Lodestone 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 


8  z  8  X  24  inch  Granite  Rock  Face  Block 


THEY  COST  LESS 

YOU  SELL 


THEY  SELL  FOR  MORE 
MORE  OF  THEM 


By  a  new  process,  wliich  protects  the  facing,  wliile  the  block  is  being  cast,  we  eliminate  all  traces  of  cement  from  the  face  of  block 
and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 

These  cuts  show  blocks  just  as 
tliey  came  from  tlie  molds;  they  are 
not  treated  with  acid  or  scrubbed 
witli  brusli,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
by  any  other  system,  at  any  cost, 
that  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
nf.OCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  the  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
nniUiple_  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 


8  X  8  X  24  inch  Granita  Smooth  Faced  Block 


Cast  Stone  Block  &  Machine  Co.,  Limited    (Zagelmeyer  System) 


298  Howard  Avenue,  WINDSOR,  ONTARIO 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  &  William  Sts.,  Montreal.      ,  \ 
Manufacturers  of  Boilers,  Castings.  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating, Steam   Turbines,   Tanks,   Water   Whaels,  Water 

Works  Plants. 


Lachinc  Water  Works 
Three  million  Rallons,  eiKhty  pounds  domestic,  160  lbs,  fire. 
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Economizers^ 


Motors 


Engines 


Fans 


Gasolene 
Generating  Set 


The  Growth 
of  a  Great  Industry 

Back  in  the  early  sixties  (  ur  i:usiness  in  fans  and  blowers 
was  firmly  established  but  no  suitable  drivers  were  avail- 
able— no  engine  of  the  period  came  up  to  requirements. 
Accordingly  there  was  developed  a  complete  line  of 
steam  engines — sturdy,  well-designed  and  perfectly 
lubricated.  These  engines  found  early  application  in 
naval  service  where  requirements  are  exceedingly  severe. 
The  fact  that  they  proved  so  successful  is  a  sufficient 
guarantee  of  their  excellence.  Later,  motors  and  tur- 
bines were  developed  as  high  speed  fans  came  into  gen- 
eral use. 

We  thus  have  a  complete  line  of  fans  and  prime  movers 
and  can  deal  efficiently  with  all  air-handling  problems — 
no  matter  what  the  conditions  of  speed  or  pressure. 

The  designs  of  all  our  prime  movers — engines,  turbines 
and  motors — have  been  worked  out  with  special  refer- 
ence to  their  application  to  fans  and  blowers.  For  such 
service  they  are  unquestionably  superior. 

The  addition  of  fuel  economizers  to  our  line  of  power  ap- 
paratus enables  us  to  render  complete  and  efficient 
service  in  power  house  economy. 

Bulletins  are  published  on  all  our 
apparatus.   Copies  sent  on  request. 

B.  F.  Sturtevant  Company 

of  Canada,  Limited 

GALT,    ONTARIO.  CANADA 

Montreal    Toronto  Winnipeg  Vancouver 

Selling  Agents  Sanford  Riley  Stoker  Co.,  Limited 
"THE  RILEY  STOKER" 


Turbo-Undergrate 
Blower 


July  1015 


THE   CONTRACT  RECORD 


11 


Brick,   Stone,   Cement  and   Concrete  Surfaces 

(except  floors)  can  be  preserved  and  beautified,  and  given  a  pleasing,  uniform  appearance,  by  the  appli 
cation  of  the  Toch  Brothers' 


ii 


LIQUID  KONKERIT" 


A   Liquid   Cement   Paint  in   colors  for  Interior  and   Exterior  use. 

This  material  not  only  decorates,  but  preserves  and  weather-proofs,  the  surface  to  which  it  is  applied,  and 
eliminates  that  coarse,  dirty,  ugly  appearance  so  common  to  ordinary  re-inforced  concrete  work. 
Saltpeter  will  not  come  to  the  surface  of  walls  treated  with  "Liquid  Konkerit." 

Light  wells,  passage  ways,  interiors  of  factories — 

wherever  the  maximum  of  light  is  required-  should  be  coated  with  "Liquid  Konkerit  Primer"  follow- 
ed by  a  finish  coat  of  White  "Liquid  Konkerit"  or  Flex-Sicco  ready  mixed  paint. 
"Liquid  Konkerit"  is  supplied  in  seven  standard  shades,  besides  white,  but  can  be  made  in  any  de- 
sired color  on  special  order. 


The  new  "Liquid  Konkerit"  booklet  thoroughly  describes  this  material  and  shows  the  attractive 
shades  in  which  it  is  supplied.     May  we  send  you  a  copy? 


Manufactured  in  Canada  by 

"R.  I.  W."  DAMP-RESISTING  PAINT  CO.  "k"r,f,o^;.Tor 

DISTRIBUTORS: 

Black  Building  Supply  Company,  Limited,  Toronto  Western  Paint  Company,  Winnipeg 

Dartnell,  Limited,  Montreal  Canadian  Equipment  &  Supply  Company,  Limited,  Calgary  and  Edmonton 


w 


Big  Reduction  in  Prices  on 
F-M  Industrial  Engines 

An  opportunity  to 'secure  at  an  extraordinary  low  price  a  sturdy,  service- 
able gasoline  engine  that  can  be  used  for  pumping,  hoisting,  running  con- 
crete mixers,  air  compressors  and  the  many  other  jobs  familiar  to  engineers. 


3  H.P.  F-M  was  $175  now  $135 

4  H.P.  F-M  200  "  165 
6  H.P.  F-M    "     285    "  236 

All  prices  strictly  net  f.o.b.  factory,  Toronto. 

These  prices  include  only  those  engines  now  in  stock  and  willbe  accepted 
for  a  limited  time  only.  If  you  want  any  special  size  not  listed  above,  let 
us  know  at  once.  It  is  quite  likely  that  we  can  supply  you.  All  F-M 
r  ngines  are  fully  guaranteed. 

These  engines  are  all  evaporator  cooled  with  make  and  break  ignition. 
They  may  be  supplied  with  wood  or  iron  base. 


The  Canadian  Fairbanks-Morse  Co.,  Limited 

St.  John        Quebec        Montreal      Ottawa       Toronto        Hamilton  Winnipeg 
Saskatoon  Calgary  Edmonlon  Vancouver  Victoria 
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Fire  Escapes 

Manitoba  Uridge  &  Iron  Works 
McGregor  &  Mclntyre 

Floor  Hardener 

Ceresit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 

Sturtevant  Co,  of  Can,,  Ltd,,  li,  F, 

Furnaces 

Toronto  Furnace  &  Crematory 
Company 

Forges 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Furnaces 

Smart  Mfg.  Co.,  Jas. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  Sbapley  &  Muir  Co, 

Gasoline  Engines 

Canadian  Fairbanks-Morse  Co, 
Goold,  Sbapley  &  Muir  Co, 
London  Concrete  Machinery  Co, 

Generators,   Turbine  Driven 

De  Laval  Steam  Turbine  Co, 

Glass 

Consolidated    Glass  Company 
Excelsior  Plate  Glass  Co, 
Luxfer    Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Gravel  Washing  Plants 

Dull  Company,  Raymond  W. 


Hammer  Drills 

Canadian    Ingersoll- Rand  Co, 
High  Pressure  Pipe  Lines 

Pittsburgh    Valve,    F^oundry  & 
Construction  Company 

Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Smart  Mfg.  Co,,  Jas. 
Sturtevant  Co.  of  Can,,  Ltd,,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoists,  Electric 

Northern    Crane  Works 

Hoisting  Apparatus 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian   Ingersoll-Rand  Co. 
Gillis   &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Macliinery  Co. 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 

Nortliern  Crane  Works 
Pollard  Mfg.  Company 
Pawling  &  Harnischfeger 

Hoisting  Engines 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh   &   Henthorn,  Limited 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thompson  Pipe  Co. 
Kerr  Engine  t^ompany 
Incinerators 

Ideal  Incinerator    &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co, 

Insulating  Compounds 

Can.  H.  W.  Johns-Manville  Co., 
Limited. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Co.,  F,  II. 
Bechtel,  E.  E. 

Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur.  Co. 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern   Crane  Works 
Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  (Company 

Lath  Board 

Bisliopric  Wall  Board  Co, 

Lime 

Dominion  Lime  Company 
Standard  White   Lime  Co. 

Lighting  and  Pumping  Installations 
Can.   H,  W.  Jolins-Manville  Co.. 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal  Locomotive  Works 

Marble  Working  Machinery 

Pollard  ,Mfg.  Comi)any 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  .Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 


Mechanical  Draft  Apparatus 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Meter  Boxes 

Forri   .Meter   liox  Comftany 

Meters,  Water 

McDougall  Caledonian  Iron  Wks. 
.Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil,  Tank  &  Pump  Co. 

Ornamental  Moulds 

London  Concrete  Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Packing 

Can.   Consolidated  Rubber  Co. 

Paints  and  Varnishes 
Dominion   Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 

,'\sphalt  &  Supply  Company 
Barber   Asphalt   Paving  Co. 
Dunn   Wire-Cut-Lug   Brick  Co. 
National  Paving  Brick  Manufac- 
turers' Association 
Ontario  Asphalt  Block  Co. 
Paterson   Mfg.   Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

Dominion  Concrete  Co. 

Gartshore-Thomson  Pipe  Co. 

National'  Iron  Works 

Pacific  Coast  Pipe  Co. 

L'nited  States  Cast  Iron  Pipe  Co. 

Vancouver   Wood    Pipe   &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 

(Continued  on   Page  14) 


A  "One-Man"  Ash  Hoist 

The  G  &  G  Telescopic  Hoist  is  so  designed  that  it  is 
practical  for  one  man  unaided  to  perforin  the  entire  operation 
of  raising  ash  cans  to  sidewalk  and  lowering  empty  cans  to 
cellar. 

The  operator  standing  at  sidewalk 
level  can  raise  4  or  5  cans  without 
leaving  the  sidewalk. 


Kaises  a  iua.\iniuiii  It  latl  ol 
300    ll)s.    at    a  guaranteed 
speed  of  30  feet  per  minute. 
\\nien   not   in   use,  hoist 
telescopes  and  no  part  shows  above 
street  level.   This  hoist  is  fitted  with 
a  patented  "silencer,"  making  it  ab- 
solutely noiseless  in  operation.  It 
can  be  installed  in  any  building,  old 
or  new. 

Write  to  our  nearest  agent  for  booklet  and  prices 


'Made  in  Canada" 


Robert  Findlay,  Arch. 


GILLIS  &  GEOGHEGAN,   Sherbrooke  Que. 


Black  Building  Supply  Co,, 

,\gent   for  OntaiitJ 
Toronto 
W,  T.  Grose, 


Ltd,    B.  &  S,  H.  Thompson  &  Co, 
Agents  for  ( )uehec 
Montreal 

.\gent  for   .\Ianili>li:i.  .^a~l<;itclie\van. 


Ltd.     Wm.  N.  O'Neil  Co..  Ltd. 

Aiionts  for   liritish  Cobmibia 
Vancouver 
.VDierla.  Winnipeg 
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"Made  in  Canad 


TRADE     CHAMPION  MARK 

STREET  SPRINKLERS 

All  ^eel  tanks,  mounted  upon 
^eel  underframing,  platform, 
spring  gears.  Springs  tested 
for  the  different  capacity  tanks 
under  which  they  are  placed. 
Choice  of  valves.  Wheels 
made  of  the  be^t  XXX  oak 
rims,  spokes  of  split  oak  billets, 
and  hubs  of  selected  elm,  with 
5/8  in.  thick  tires.  Three  and 
four  inch  wide  tires  as  desired. 

Send  for  Bulletin. 

Capacity 
350  Imperial  Gallons 
500  Imperial  Gallons 
600  Imperial  Gallons 
750  Imperial  Gallons 


Write  for  Catalog 


A  Full  and  Complete  Line  of  Road,  Street  and  Contractors' 

Machinery. 

Manufactured  by 

THE  DOMINION  ROAD  MACHINERY  CO.,  LIMITED,  Goderich,  Ont. 


Macadam  Roads 


must  be  built 
of  a 

Tough 
Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coaling) 
Dominion  Paint  Works 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 


Pile  Driving  Machinery 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Marsli  &  Ilentliorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foundry  & 
Construction  C^ompany 

Plaster  Bond 

Ceresit  Waterproofing  Co. 

Plumbing  Supplies 

Mueller  Mfg.  Co.,  H. 

Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Liinited 

Sturtevant    Co.  of  Can.  I-td.,  B.  F. 

Plaster 

Albert  Mfg.  Company 
Brilnell  &  Company 
Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Tona  Gypsum  Company 

Plug  Drillers 

Canadian  Ingersoll-Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian    Ingersoll-Rand  Co. 


Power  Engines 

Inglis   Company,  John 

Pressed  Brick 

Interprovincial  Brick  Co. 


Pump  Valves 

Can.   Consolidated   Rubber  Co. 


Pumps  and  Pumping  Machinery 
Beatty  &  Sons,  M. 
Canadian  Blower  and  Forge  Co. 
Canadian   Fairbanks-Morse  Co. 
Canadian  Ingersoll-Rand  Co. 
Cook,  A.  D. 

De  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Morris  Machine  Works 
Smart-Turner  Macl)ine  Co. 
Turbine  Eiiuipnienl  Company 


Quarry  Machinery 

Canadian    Ingersoll-Rand  Co. 
Dominion  Road  Machinery  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Coilis 
George  Anderson   &  Co. 
Goodwin,  Barsby  &  Company 


Railway  Supplies 

Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Gartshore,   John  T. 
Hopkins  &  Co.,  F.  H. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Reinforcements.  Concrete  &  Steel 
Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar   People  Limited 
Steel  &■  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

Dominion  Road  Machinery  Co. 
Exeter   Mfg.    Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Morrison  &  Co.,  T.  A. 

Roof  Glazing 

Hope  &  Sons,  Henry 

Roofing  Material 
Bird  &  Son 

Bishopric  Wall  Board  Co. 
Can,   H.  W.  Johns  Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar    People  Limited 

Rubber  Covered  Rolls 

Can.   Consolidated   Rubber  Co. 

Rubber  Cement 

Can.   Consolidated  Rubber  Co. 

Rubber  Mats 

Can.   Consolidated  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Dull  Company,  Raymond  VV. 

Safes  and  Baults 

Can.  Fairbanks-Morse  Company 
Taylor,  J.  &  J. 

Scales 

Can.    Fairbanks-Morse  Company 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Dominion  Koad  Machinery  Co. 
Diill  Company,  Raymond  W. 
Cioodwin,  Harsby  &  Company 


Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 


Sheathing  Board 

Bishopric   Wall    Board  Co. 


Shovels  (Steam) 

Browning  Company 
Beatty  &  .Sons,  M. 
Canadian  Equipment  Company 
Hopkins  &  Co.,   F.  H. 
Montreal    Locomotive  Works 


Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Hope  &  Sons,  Henry 
Pedlar    People  Limited 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton    Mfg.    Co.,  Wm. 
MacKinnon,   Holmes   &  Co, 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh- DesMoines    Steel  Co, 
Pedlar    People  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 

ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

i4/?C///r£:Cr5.— Patronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  427-428 — Connecting  All  Department* 

MONTREAL 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents: — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


The  "Skyscrapers"  of  Toronto 

Structural  Steel  of  ALL  Four  Buildings 
Painted  With 

"SUPERIOR  GRAPHITE  PAINT" 


ircts  mii 
111  II II 


II  II  II  II  1]  II  u 

11 II II 11 II 11  n 


l^lrlrl-frtr 


J  IMIIIH  11 
1  It  II  I!  11 

Lm  si  iniii 

''I  IS  II fill 
si  II 11 11 


(■  I'  K.  OlfUL- 


ni)mininn  Bank 


Toronto 
Montreal 


Made  by    DOMINION   PAINT  WORKS,  LIMITED 

WAI.KF.RVILLE.  ONT. 


Winnipeg 


Vancouver 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS- Continued 


Steam  Apparatus  and  Specialties 
(  anadian   Mlowcr  and   Forge  Co. 
l'ittsl)iiigli    Valve,    Foundry  and 

(  onsti nction  ('ompany 
SlicldoMS  JJmiled 

Steam  Engines 

Slui  tevant    Co.  of  Can.  Ltd.,  H.  F. 

Steam  Turbines 

McDougall  Caledonian  lion  Wks. 
Sturtevant    Co.  of  Can.  Ltd.,  11.  F. 

Steel  Bars 

I'.cnlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 

Steel 

Hopkins  &  Co.,  F.  H. 

Steel  Pipe 

Page  Hersey  Iron  Tube  &  Lead 
Co.,  Ltd. 

Sound  Deadening 

Can.   H.   W.  JohnsManville  Co.,' 
Ltd. 

Stair  Builders 

McGregor  &  McTntyre 

Stair  Treads 

Can.   Consolidated   Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metals  Co. 

Stone  Backing 

Cercsit  Waterproofing  Co. 

Stone 

liritnell  &  Company 
Hagersville   Contracting  Co. 
Morrison  X-  Co.,  T.  A. 
Oakley  &  Son,  Geo. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 

Stone  Saws 

Anderson,  Geo. 


Stone  and  Sand  Elevators 

J )()ini]ii(^ii  Road  Macliinery  C"o. 

Stone  Working  Machinery 

Pollard   Mfg.  Company 

Steel  Sash 

Hope  &  Sons,  Henry 

Structural  Iron  and  Steel 

liurlington  Steel  Company 
Chicago  liridge  &  Iron  Works 
DesMoines  liridge  &  Iron  Co. 
Dominion   Uridge  Company 
Hamilton  liridge  Works  ("o. 
Mackinnon  Holmes  &  Co. 
Manitoba   liridge  &  Iron  Works 
Maritime  Hridge  Company 
Mcflregor    &  Mclntyre 
Pittsburgh  DesMoines    Steel  Co. 
Rcid  &  Brown 
Structural   Steel  Company- 
Standard   Steel  Construction  Co. 

Stucco  Board 

Risliopric  Wall  Roard  Co. 

Surveyor's  Instruments 

Dikcman  Surveyor  Co. 
Swinging  Gears 

Dake  Engine  Company 
Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 

Coold,  Shapley  &  Muir  Co. 

Hamilton  Mfg.   Co.,  Wm. 

Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh   &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind   Engine   &  Pump 

Company 
Pittsburgh  DesMoines  Steel  Co. 
Toronto  Iron  Works 
Vancouver    Wood    Pipe   &  Tank 
Company 
Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 


Terra  Cotta 

Noi'thwestern  Terra  Cotta  Co. 

Testing  and   Inspecting  Bureau 
Hunt   &   Co.,   Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Tiling 

Can.  Consolidated  Rubber  Co. 

Tires   (Auto,  Bicycle,  Motor-cycle, 
Carriage) 

Can.  Consolidated  Rubber  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Co. 

Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems   (Hand,  Power  and 
Electric) 

Monis  (  ranc  &  Hoist  Co.,  Her- 

I)C1  t 

Tubing  (Rubber) 

Can.   Consolidated  Rubber  Co. 

Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.    Laurie  Company 

Turliine  Equipment  Company 
Turnbuckles 

Canadian     Billings     &  Spencer, 
Limited 
Vacuum  Cleaners 

United   Electric  Company 
Valves 

Canada  Iron  Corporation 

Can.   Fairbanks-Morse  Company 

Gartshore-Tliomson  Pipe  Co. 

Kerr  Engine  Company 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Ventilating  &   Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulatmg 

Standard  L'nderground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Deere    Plow    Co.,  John 
I'iffin    Wagon  Co. 
Watson   Wagon  Co. 

Wall  Board 
Bird  &  Son 

Bishopric  Wall  Board  Co. 

Water  Level  Apparatus 

Gent  &  C  ompany 

Waterproofing 

Can.  H.   W.  Jolins-Manville  Co., 
Ltd. 

Ceresit  Waterproofing  Co. 
Trussed   (Concrete   Steel  Co. 
Wadsworth  Howland  &  Co.,  Inc. 

Waterproofing  Compound 

Ceresit  Waleriiroofing  Co. 

Water  Softeners  and  Filters 

American  Water  Softener  Co. 
Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wks. 

Weather-Wear  Roof  Coating 

Ceresit  Waterproofing  Co. 
Wires  and  Cables 

Canada  Wire  &  Cable  Co. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 
Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Wire  Rope 

Canada  Wire  &  Cable  Co. 

Dominion  Wire  Rope  Co.,  Ltd. 
Wood  Pipe 

Vancouver  Wood  Pipe  Co. 


4<T^LUXPH ALTE"  is  a  heavy  road  oil  containing  80%  of  solid  pure  bitumen  com- 
bined  with  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  "FLUXPHALTE"  has  been  placed  on  the  Canadian  market 

"FLUXPHALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 


MONTREAL 
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Indisputable  Evidence 

This  concrete  bridge  on  the  "Mo- 
hawk Trail"  furnishes  indisputable 
evidence  of  the  efficiency  of 


TRADE  MARK 
 — — — HEGIbTERtU  --•'-'^ 


Waterproofing 
Compound 


I 


Complete  stock  of  Ceresit  at 
each  of  the  agents  below. 

W.    K.    MacDiiiial.i  Lonii.any, 

Tdroiito,  Out. 
Walker's,     Liiniteil,  \Viiini|icg, 

Man. 

K.  (j.  Ciillen,  Vancouver,  B.C. 
\V.     B.     Poiichcr,  Edmonton, 
.\lta. 

I'.rown     &     Chapman,  Regina. 
.Sask. 

W'liitlock   -    Ridilcll  Company, 

.\Io()sc  Jaw,  Sask. 
.MaoKiii/ic  &•  Thayer,  Limited, 

.'^askat'Kiii.  Sask. 


It  just  happened  that  when  the  bridge 
was  built  one  3'ear  ago  the  contractor  ran 
siiort  of  Ceresit  and  so  was  comi)elled  to  finish  one  of  the  pedestals  and  a  few 
feet  of  the  parapet  without  waterproofing. 

^^'e  recently  received  a  letter  stating  that  in  the  part  unprotected  with 
Ceresit  a  numljer  of  cracks  have  already  developed,  while  the  entire  Ceresit- 
ii;ed  portion  is  absolutely  free  frcim  cracks! 

Don't  take  any  chances  with  your  work !  Use  Ceresit  and  be  sure  of 
])ermanent  satisfaction. 

yNriie.  for  Information 

Our  expert  waterproofing  engineers  will  gladly  co-operate  with  you. 
Ask  for  full  details  now. 

Ceresit  Waterproofing  Co.,     ^^3  Westminster  Bldg.,  Chicago 


The  Business  End  of  the 
P  &  H"  Ladder  Type 
Trench  Excavator 


l^igsi'i.i?  chain  idlers  are 
lins  adjusted  h\'  means  of 


All  Steel" 
Box  Girder  I'.oom 
— Not  Just  Channels. 
Upper  tumbler  and  shaft 
easily  removed. 

r^oom  raised  and  lowered  by  friction     and  cable. 
P.olh  difisinff  chain  tumblers  are  octagon  an(l  lit  links 

mounted  in  continuous  dirt  proof  sleeves.  Digginj^  charii>  <iu.iii?nu  us  imjans  ui 
set  screws.  Di.i;,L;ins  chains  made  of  steel  with  manganese  steel  bushings.  Steel 
buckets  have  double  ended  tool  steel  teeth.  These  are  just  a  few  facts  about 
the  Boom — wriU'  for  lUilletin  ;M  OX  and  t^et  facts  alxuit  the  other  superior  fea- 
tures of  the 

"P  &  H"  Ladder  Type  Trench  Excavator 

PAWLING  &  HARNISCHFEGER  COMPANY 

Milwaukee,  Wis. 

Builders  of  TravelinS  lileclric  Cranes  and  Hoists,  Single  Line  Grab  Buckets,  and  Power  Traction  Tamper* 

Hllllllillllilliillllllilillllllllllllllllllllllllllllllllllllllllllllll^ 


18 


N 

THE   CONTRACT  RECORD 


July  21.  ]'.nr, 


ALPHABETICAL  LIST  OF  ADVERTISERS 


Allicrt  Mamifacturing  Company   Wt 

Allitli   Manufacturing  Comiiany   

American  Knamelcd  l!rick  &  Tile  Co   01! 

American  Lead  Pencil  Company  

Anderson  &  Co.,  Limited,  George   'il 

Anglins  Limited   ~'~ 

Asphalt  &  Supply  Company   1'! 

Ault  &  Wiljoig  Company   U-'i 

Barber  Asphalt  Paving  Company   0^ 

Beatty  &  Sons,  Limited,  M   60 

Bechtel,  B.  E   50 

Berlin  Mills  Company   

Bird  &  Son  

Bishopric  Wall  Board  Company  

Black  Building  Supply  Company   12 

Blair  Company,  1!  

Bradford  Pressed  Brick  Company  

Britnell  &  Coinpany,   Limited    64 

Browning  Company   «56 

Burlington  Steel  Company    69 


Canada  Crushed  Stone  Corporation    15 

Canada   Iron   Corporation   Limited    TO 

Canada  Wire  and  Cable  Company  

Canada  Wire  &  Iron  Goods  Company   71 

Canadian  Billings  and  Spencer  

Canadian   Bridge   Company    7.'{ 

Canadian  Blower  and    Forge  Company    ....  74 

Canadian  Consolidated  Rubber  Co   3 

Canadian   Equipment   Company    5 

Canadian   Fairbanks-Morse   Co   11 

Canadian    Ingersoll-Rand  Company   

Canadian  H.  W.  Johns-Maiivillc  (_  o.,   i^ld. .  .  Zi 

Canadian  Office  School  Fumiuue  Co   72 

Carreau,  J.  E   14 

Cast  Stone  Block  &  Macliine  Co   9 

Cement  Gun  Company  

Ceresit  Waterproofing  Company   17 

Chelsea  Elevator  Company    58 

Chicago  Bridge  &  Iron   Works    71 

Chipman  &  Power   72 

Clealon,  K.  E   23 

Conduits  Company,  Limited   64 

Cook,  A.  D  

Crossley  Machine  Company   

Crushed  Stone  Limited   6;! 

Dake  Engine  Company   64 

Deere  Plow  Company,  John  

DeLaval  Steam  Turbine  Company  

Uennis  Wire  &  Iron  Company    72 

UesMoines  Bridge  &  Iron  Works   73 

Dickson  Biidge  Works   

Dikenian  Surveyor  Company   72 

Dominion  Bridge  Works   24 

Dominion  Concrete  Company   22 

Dominion  Engineering  &.  Insi)eclion  Co.   ...  7:; 

Dominion  Iron  &  Steel  Company   (i7 

Dominion  Paint  Works   lo 

Dominion  Road  Machinery  Co   l.'l 

Dominion  Sewer  Pipe  Company   lit) 

IJldl  Company,  Raymond  W  

Dunn   Wire-Cut- Lug   Brick  Co  


Electric  Steel  &  Metals  Company   5!» 

Kstey  Bros  

E.xeter  Manufacturing  Company  

Ford    Meter    Bo.x    Co   fiS 

Eraser,  W  

Gait  Engineering  Company,  John   71i 

Gartshore,  John  J  

Ciartshf)re-Thomi>son  Pipe  &  Furtiace  Co.   .  .  70 

Gent  Company   8 

Gillis  &  Geoghegan   12 

(ioodwin- Barsby  &  Company   59 

Goold,  Shapley  &  Muir  Company   57 

Ilagersville  Contracting  Company   13 

Hamilton  Bridge  Works  Company   1 

Hamilton  Company,   Wm   64 

Hamilton  &  Toronto  Sewer  Pipe  Co   4 

Hamilton,  S.  W   72 

Hopkins  &  Company,  F.  H   7ti 

Hunt  &  Company,  Robert  W   72 

Ideal  Incinerator  &  Contracting  Company   .  .  .j9 

Inglis  Company,  John    55 

Interprovincial   Brick  Company   

lona  Gyi)sum  Company   (»7 


Kerr  Engine  Company,  Limited 


Laurie  &  Lamb  

Lea,  R.  S   72 

Lightfoot,  Stanley   72 

London    Concrete    Machinery    Company    ...  22 

Luxfer  Prism  Company  

MacLean  Daily  Reports   57 

MacKinnon  Holmes  &  Company   75 

Manitoba  Bridge  Works  Co   24 

Maiitime  Biidge  Company   lo 

Marsh  &  Henthorn,  Limited   57 

McDougall  Caledonian  Iron   Works  Co.    ...  0 

McOougall,  Geo.  K   12 

McGregor  &  Mclntyre   73' 

Metallic  Roofing  Company   (io 

Miller  &  Company,  Geo.  M   72 

Montreal  Locomotive  Works,  Limited  

Morris  Crane  &  Hoist  Co.,  Ilcrbeit    74 

Morris  Machine  Works   70 

Morrison  &  Company,  T.  .\   72 

Mueller  Mfg.  Company,  H  

National  Iron  Works  Limited   04 

National  Steel  Car  Company   21 

Neptune  Meter  Company   05 

Noble,  Clarence  W  

Northern  Crane  Works  

Northwestern  Terra  Colta  Company    2 

.Nova  Scotia  Steel  &  t  oal  Co  


Ontario  Sewer  Pipe  Company   2^1 

Ontario  Wind   Engine  &  Piimp  Co.     .-.    ...  l\r, 

Orpcn  Conduit  Company  

Ormsby  Company,  .\.  I!  


Page  Wire  F^ence  Co.    ...    .-.   .v< 

Paterson  Manufacturing  Company  

Pawling  &  Harnischfeger   17 

Pedlar  People  

Peerless  Form  Clamp  Cojnpany   T.j 

Pittsburgh-DesMoines  Steel  Co   T;; 

Pittsburgh  Valve,  Foundry  &  Construction 

Company   7] 

Pollard  Manufacturing  Company  

Power  &  Son  


Reid  &  Brown  

Ric-wiL  Underground  Pipe  Covering  Co.  ...  .> 

R.  I.  W.  Damp  Resisting  Paint  Co   H 

Rock  &  Power  Machinery  Co   1,.; 

Roelofson   Elevator  Works  

Rogers  Suiiply  Comiiany  


Sackville    Freestone    Company    :;i 

Sarnia  Metal  Products  Co   ni' 

Sheldons  Limited  ^  

Simplex  Construction  Company    7 

Smart  Mfg.  Company,  Jas   tjj 

Standard  Clay  Products  Eimited   L'O 

Standard  Steel  Constiuction  Co   ti3 

Standard  I'nderground  Cable  Co.  of  Canada  59 

Stanley  &  Company,  W.  F  

Stark  Rolling  Mills  Comijany   tjl 

Steel  &  Radiation   ,^ 

Structural  Steel  Company   ty 

.^turtevant  Co.  of  Canada,  Ltd.,  B.  F   10 

Sun  Brick  Company  

Taylor,  J.  &  J  

Tithn  Wagon  Company  

Toronto  Iron  Works  

Toronto  Plate  Glass  Importing  Co  

Trussed  Concrete  Steel  Company   (>i 

Turnbull  Elevator  Company  

Tuec  Company  


Vancouver  Wood  Pipe  Company 
verMehr  Engineering  Co.,  Jonn  . 


lU 


Oakley  &  Son,  Geo  

Ontario  .\sphalt  Block  Co., 


Lid. 


Warren  Foundry  &  Machine  Co   ■  1 

Watson   Wagon  Company   

Wayne  Oil  Tank  &  Pump  Co  

Woodhouse   Chain   Works    05 

Woodstock  Concrete-Machinery  Company   . .  6S 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealerst  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 


July  ~M.  I'.iir 
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To  Buyers  of 
Concrete  Pipe  and  Tile 

TN  claiming-  the  ability  to   produce  concrete  pipe 
and   tile  of  the  very   highest   quaHty,  we  wish 
to  accfLiamt  buyers  with  some  of  our  manufacturing 
features. 

All  our  travel  is  crushed  and  sorted  m  our 
plant.  Clean,  sharp  sand  is  used  with  the  highest 
grade  of  cement  After  thorough  mixing  the  con- 
crete IS  power  tamped  to  give  density.  The  pipe 
is  then  allowed  to  set  for  72  hours  in  vaporizing 
chambers  with  automatic  sprinklers  that  give  them 
ereat  hardness.' 

We  also  have  portable  plants  for  manufactur- 
ing the  larger  sizes  of  concrete  pipe  on  the  job. 
A  new  and  unusually  strong  lock  joint  is  a  feature 
()\  our  continuous  reinforced  concrete  pipe  that 
claims  your  attention. 

We  will  pleased  to  send  you  other  particulars 
and  to  (juote  prices. 


B.  Blair  Company,  Limited 

Woodstock,  Ont. 
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Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all 
lines  right  now  and  ours  has 
not  escaped.  Contractors  need 
work  and  are  tendering-  closer 
to  rock-bottom  than  they  have 
for  many  years.  All  material 
has  dwindled  in  price.  So  has 
labor. 

You  can  save  2o7o  to  30^0  of 
normal  cost  by  building  your 
sewers  now.  The  extra  ^7o 
or  i7o  that  money  costs  is  swal- 
lowed up  by  the  saving  on  work. 

-BUY  NOW- 

and  keep  the  wheels  of  progress  turning. 

The  Ontario  Sewer  Pipe  Co.,  Ltd. 

MIMICO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in    tock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Linings 
Wall  Coping 
Culvert  Pipe 
Inverts 

TelephonelToronto  Connectioni 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


i'    v.:  ■.  ;■  ■ 


Sewer 
Pipes 


High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with    us.      We   also   manufacture  culvert  pipes, 
inverts,  flue  linings,   stove  linings,   fire  bricks,  locomotive  blocks, 
guUey  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds  • 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns.  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


July  21,  I'Jlo 
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National  Service 


In  buying  a  National  Dump  Car  you 
get  a  co-operation  and  service  as  well  as 
perfect  equipment.  Our  service  depart- 
ment is  maintained  for  your  special  bene- 
fit to  insure  the  first-class  operation  of 
your  rolling  stock. 

If  your  proposition  requires  dump 
cars  of  special  design  call  on  our  engi- 
neering department  to  produce  a  car  for 
your  service. 

A  complete  supply  of  parts  is  always 
on  hand  for  immediate  shipment. 

Write  us  for  prices  and  details. 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  BX'D'G. 


Built  of  Saekville  Freestone 


Block  Stoce 


Dimensions 


Random 


A  Toronto  Residence 


Head  Sills 
Shoddy 
Stone  Sawing 


Write  us  for 
Quotations 


"QUARRIED  IN  CANADA" 
SACKVILLE  FREESTONE  CO.,  LIMITED,  Saekville,  N.B. 

Toronto  Agent:  A.  W.  Steward,  Builders*  Exchange 


22 


THE   CONTRACT  RECORD 


July  2\.  I'M  -, 


To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 


fro 


in 


Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE        -  ONTARIO 

'^Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42  in.  pipe 
in  a  trench  ready  for  filling. 


LONDON  Batch  Mixer 

LOOK  HOW  HIGH  THE  SKIP  RAISES!  Not  necessary 
to  pound  the  bottuni  out  of  the  skip  in  order  to  charge  the  drum. 

London  Batch  Mixers  are  Built  to  Last  a  Life  Time.  They  will 
produce  a  Batch  of  Concrete  every  Sixty  Seconds.  A  Creamy, 
Smooth  Mixture.    Just  what  your  Engineer  is  looking  for. 

Why  two  thousand  in  use?  Because  every  Mixer  sold  sells 
ten  more. 

We  make  Twenty-three  different  sizes  of  Mixers.  Send  for 
Catalogue  No.  1. 


CHAMPION  HOIST. 


Direct  connected.  No  lost  power.  Built  very  strong.  A  high 
grade  hoist  at  a  moderate  price.  We  make  a  full  line  of  Hoists, 
both  Gasoline  and  Steam. 

Send  for  Catalogue  No.  23,  stating  requirements. 

London  Concrete  Machinery  Co.,  Limited 

LONDON,  ONTARIO 

Branches  and  Agencies  in  every  large  City  in  Canada. 
Worlds  Largeit  Manufacturers  of  Concrete  Machinery  and  Cement  Working  Tools. 


July  21,  101 5 


THE   CONTRACT  RECORD 


2:t 


COVERS 
THE  CONTINENTV:^ 


THIS  eml)lein  is  more  tlian  a  trade-mark  device.    It  stands  for  the  experi- 
ence, ability  and  l)usiness  integrity  of  a  long  established  house.  So 
that  any  article  u])on  which  it  appears  is  not  merely  ofifered  for  sale; 
it  is  meant  to  i^ive  ser\  ice.    And  that  every  J-M  Product  shall  give  this  ser- 
vice fully  and  permanently,  is  the  whole  meaning  of  J-M  Responsibility. 


Galvanized  Iron  now  approaches  in  price  J-M 
Corrugated  Asbestos  Roofing,  but  in  durability 
and  efficiency  NEVER. 

The  (leniand  lor  war  material  has  "sky-rocket eel"  the  price  of  zinc  and   galvanized  corru- 
gated iron  until  they  now  approach  the  price  of  J-M  Corrugated  Asbestos  Roofing. 
But  tliis  is  their  jioint  of  likeness,    h'or  J-M    Corrugated  Asbestos  Roofino-  is  much 

more  lasting  anil  will  still  he  good  for  years  of  roofing  service,  after  galvanized  iron  has 
rusted  out  and  gone. 

J-M  Corrugated  Asbestos  Roofing  is  made  with  a  corrugated  sheet  iron  reinforcement  en- 
closed in  an  envelope  of  waterproofed  .-\sbestos  Fabric,  cemented  together  and  sealed  air- 
tight by  a  Trinidad  Lake  Asphalt  compound.  It  never  needs  coating  or  painting  or  any 
other  attention;  it  forms  a  roof  under  which  you  can  live  in  hottest  weather,  and  may  be 
api)lied  direct  to  wood  or  iron  framing  wherever  corrugated  iron  would  be  ordinarily  used. 
Its  I'ull  Service  is  assured  by  J-M  Roofing  Responsibility. 

We  invite  a  comparison  of  our  quotations  on  J-M  Corrugated  Asbestos  Roofing  with  the 
current  market  qufitations  on  ordinary  galvanized  corrugated  iron. 

The  Canadian  H.  W.  JOHNS-MANVILLE  CO.,  Limited 


TORONTO 


MONTREAL 


WINNIPEG 


VANCOUVER 


"Kingston"  Dredges  and  Grabs 


The  "Kingston"  requires  but  one 
man  to  operate  it.  Can  be  worked 
in  deep  or  shallow  water.  Stiff, 
sticky  or  other  difficult  material 
easily  handled.  Low  running  and 
mamtenance  cost.  Can  be  oper- 
ated in  congested  quarters,  close  to 
piers  and  amongst  shippmg. 


WRITE  US  TOR  CATALOGUt:. 


Manufactured  by 

ROSE,  DOWNS  &  THOMPSON, 

LIMITED 

HULL,  ENGLAND 

Desifjners  and  Manufacturers  of 
Dredging  and  Oil  Mill  Machinery. 


CANADIAN  RI;I'I<ESP:NTATIVES  : 


The  R.  E.  Cleaton  Co.,  227  Coristine  Bldg.,  Montreal 
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Manitoba  Bridge  &  Iron  Works 

Limited 

-MANUFACTURERS— 

Roofs,  Steel  Buildings  and  Structural  Iron  Work 

of  all  descriptions 

Railway  and  Highway  Bridges 


6,000  tons  of  Beams,  Channels,  Angles,  Plates,  Flats  and  Bars  always  in  stock  at 
our  works  for  QUICK  DELIVERY,  plain  or  fabricated. 
Designs  and  estimates  promptly  furnished. 

We  also  operate  a  Large  Grey  Iron  Foundry,  Annual  Capacity  5,000  tons 

Tank,  Forge  and  Machine  Shops. 


Office  and  Works 


WINNIPEG,  MAN. 


DOMINION  BRIDGE  COMPANY,  LIMITED 


Head  Office  and  Works, 


Branch  Offices  and  Works, 


Montreal,  P.  Q.  Toronto,  Ottawa  and  Winnipeg 

Engineers,  Manufacturers  and  Erectors  of  Steel  Structures 

_  Capacity  135,000  Tons 


Railway  and  Highway  Bridges, 
Swing  and  Bascule  Spans, 

Buildings  of  all  kinds. 
Hemispherical  Bottom  and 
other  Tanks, 
Transmission  Poles  and  Towers, 
Riveted  Pipe,  Caissons, 
Barges, 

Turntables,  Electric  and  Hand 

Power  Cranes, 
Hoisting  Appliances,  Lift  Locks, 
Hydraulic  Regulating 
Gates,  etc., 
Gear  Cutting  and  General 
Machine  Work. 


New  Work  Shop — Canadian  Vickers  Limited,  Montreal 

View  23  working  days  after  award  of  contract — Weight  380  Tons. 


LARGE  STOCK  OF  STANDARD  STRUCTURAL  MATERIAL  AT  ALL  WORKS. 
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Business  Managers  for  Gouncils 

WE  had  thought  that  the  sphere  of  city  man- 
agers, efficiency  experts,  and  other  special- 
ists, was  essentially  American,  but  from 
what  we  can  learn  there  would  appear  to 
l)e  the  possibility  of  a  field  opening  up  across  the 
water.  At  any  rate,  we  find  one  of  our  English  con- 
temporaries suggesting  that  the  afifairs  of  the  county 
councils  be  administered  or  supervised  by  a  "Business 
Manager."  It  is  argued  that  in  large  commercial  un- 
dertakings there  is  always  an  official  of  sufficient  train- 
ing and  breadth  of  experience  to  detect,  almost  by  in- 
tuition, any  leakage,  and  advise  means  whereby  the 
utmost  efficiency  may  be  obtained  at  the  least  pos- 
sible expenditure.  Why  not  a  business  manager  for  a 
cottnty  council?  Councils,  we  are  told,  are  but  the 
parallel  of  boards  of  directors,  controlling  vast  con- 
cerns in  which  the  shareholders  are  represented  by  the 
ratepayers.  It  is  suggested  that  at  their  head  there 
should  be  a  trained  and  experienced  business  man  to 
superintend  all  departments,  to  master  every  detail,  ex- 
amine each  financial  proposal,  and  check  each  trans- 
action.   Our  contemporary  continues : 

"The  regular  staff  would  soon  feel  that  they  also 
were  concerned  in  the  task  of  making  the  business  pay, 
and  would  loyally  assist  in  checking  waste.  It  is  by 
such  means  that  our  gigantic  commercial  businesses 
are  made  to  pay  big  dividends,  and  the  salary  of  such 
an  official  would  soon  be  paid  out  of  the  money  saved. 
Moreover,  the  eft'ects  of  this  system  of  thrift  would  be 
cumulative.  The  presence  of  this  business  adviser 
would  curb  the  competitive  instincts  of  councillors  and 
strengthen  the  hands  of  the  other  officials,  many  of 
whom  are  forced  by  existing  circumstances  into  ex- 
travagances which  their  private  judgment  condemns." 

The  suggestion  is  well  enough  in  theory,  and  the 
observations  are  very  beautiful  in  their  way.  To  the 
Canadian  mind  there  is  something  very  attractive  in 
the  picture  of  a  staff  all  working  together  to  make 
the  city's  business  pay,  and  loyally  assisting  in  check- 
ing waste,  but  these  attractive  propositions  do  not 
always  work  out  just  right.  Iii  the  first  place,  where 
is  one  to  find  a  man  sufficiently  versatile  and  able  to 
control  all  the  various  activities  of  a  town,  city,  or 
county  council?  In  all  conscience,  it  is  hard  enough 
for  a  technical  man  to  please  the  public  in  his  capa- 
city as  city  engineer,  when  he  can  take  refuge  in  the 
theories  and  formulas  appertaining  to  his  work.  The 
lot  of  the  business  manager,  were  a  man  of  sufficient 
competence  to  be  found,  would  not  be  an  enviable  one. 

Then,  surely,  it  would  be  difficult  to  define  the  be- 
ginning and  the  ending  of  the  functions  of  such  an 
official.  Again,  the  engineering  activities  of  his  Board 
would  be  one  of  the  most  important  in  his  province, 
and  to  detect  "leakages"  in  the  City  Engineer's  de- 
partment "almost  by  intuition"  he  would  have  to  pos- 
sess technical  training  of  no  mean  calibre. 

;\s  to  "cur])ing  the  competitive  instincts  of  coun- 
cils," we  caniiDt  believe  th;it  under  llie  existing  sys- 
tem. wlKTcby  men  of  such  low  attainment  are  elected 
1(1  adniini>tr;iti\  e  office,  this  could  be  acci  implished 
any  adxiser — l)usiness  or  spiritual. 

If  we  were  to  offer  any  advice  to  dur  friends  across 
the  water,  wlm  wculd  api)ear  in  be  intlnenced  ])v  the 
developments  of  recent  years  in  the  I'nited  .stales, 
we  might  compress  it  inlu  one  word — the  word  th.il 
sums  up  Mr.  runch's  sentiments  in  respect  to  matri- 
mony "d'ln't."  The  >inipler  the  s\ >tein  i<\  ;uhnin- 
istr.atii  in,  the  better — ami  in  nmsl  eases  the  iilder  svs- 
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tems  are  the  simi)lei-,  because  they  were  devised  at  a 
time  when  business  conditions  were  not  so  complex, 
an<l  when  men  talked  less  and  thought  more,  perhaps. 

Innovations  of  this  kind  which  have  been  made  in 
the  United  States  have  not  been  attended  by  any  re- 
markal)le  degree  of  success,  and  with  all  due  respect 
to  tlie  characteristic  enterprise  of  the  adherents  of 
Uncle  Sam,  business  administration  across  the  border 
generally  is  not  sncb  as  to  i)ro\ide  the  material 
for    a    volume    of    correspondence,    with    all  the 


specialized  departments  which  have  cf)me  intf)  being. 

Efficient  administration  rests  with  the  public:  they 
decide  at  the  polls  how  their  afifairs  are  to  be  carried 
out.  If  we  can  raise  the  standard  of  admission  to  our 
councils  it  wjll  not  be  necessary  to  cast  abmit  for  new 
offices,  to  employ  experts  to  detect  "leakages,"  and 
check  inefificiency. 

We  are  sorry  to  find  our  English  friends  talking 
of  iuisiness  managers  for  their  councils.  It  is  an  un- 
healthy sign. 


The  War — A  Forecast  and  a  Warning 

(From  The  London  Builder) 


TllOUCill  it  may  be  long  before  the  war  is  over, 
we  ha\e  confidence  enough  to  believe  it  can 
onlv  have  one  outcome,  and,  though  any  fore- 
cast of  its  conse(|uences    may   not   be  fully 
borne  out  by  results,  yui  it  may  be  useful  to  consider 
the  changes  which  are  likely  to  be  effected  and  their 
result  on  the  industry  of  building. 

The  great  family  of  European  states,  with  the  ex- 
ception of  Germany  and  Austria,  or  possibly  Germany 
alone,  ardently  desired  peace  last  year,  and  did  all  that 
could  be  done  to  secure  it.  France,  though  ever  con- 
scious of  the  amputation  which  resulted  from  the  war 
of  70,  would  never  have  drawn  the  sword  in  aggres- 
sion to  recover  her  lost  provinces,  while  neither  Eng- 
land nor  Russia  had  anything  to  gain  from  war  com- 
mensurate with  the  certain  loss  of  life  and  treasure  in- 
volved in  prosecuting  it.  The  Allies  drew  the  sword 
unwillingly,  only  to  find  themselves  confronted  with 
an  organized  force  of  aggression  such  as  the  world 
has  never  seen,  and  to  realize  that  the  motto  "Duet- 
schland  uber  alles"  represented  not  a  legend  but  the 
passionate  conviction  of  a  whole  people.  But  now 
that  the  issue  has  been  forced  peace  can  only  come 
through  the  loss  by  Germany  of  much  that  has  made 
her  in  the  i^ast  the  most  powerful  single  state  in  Eu- 
rope, and  this  loss  will  cripple  her  and  put  an  end  to 
the  commercial  supremacy  which  she  has  gained  dur- 
ing forty  years  of  enormous  commercial  expansion. 

The  direct  outcome  of  this  state  must  be  an  in- 
crease in  the  manufacturing  and  commercial  develop- 
ments of  other  countries,  notably  England,  Erance, 
and  America,  and  the  increase,  which  will  be  not  only 
relative  but  actual,  will  bring  other  consequences  in 
its  train. 

There  can  be  little  doubt  that  we  shall  see  building 
developments  at  first  checked  by  the  dislocation  caused 
by  the  war  and  the  resulting  dearness  of  money,  but 
ultimately  gathering  force  and  resulting  in  a  period 
of  increased  production  and  manufacturing  activity. 
We  may,  therefore,  enter  on  a  second  phase  of  indus- 
trial development,  which,  owing  to  our  Eactory  Acts 
and  other  legislation,  will  not  be  detrimental  to  the 
health  and  physi(|ue  of  the  peo])le  like  that  of  the 
earlier  jiart  of  last  century. 

To  an  extent  unknown  at  any  ])revious  ])criod  capi- 
tal is  likely  to  be  invested  freely  where  it  will  earn  the 
best  dividends,  for  there  will  be  little  likelihood  for  a 
long  time  of  war  and  the  rumours  of  war  which  so 
often  check  the  free  flow  of  capital. 

Tlie  conditions  which  have  made  for  cheai).  pro- 
duction in  Germany  will,  to  a  large  extent,  have  van- 
ished, since  the  markets  of  the  world  are  not  likely  to 
be  as  freely  open  to  her  as  in  the  past,  while  her  capi- 
tal will  have  been  greatly  dissipated  in  war.    There  is 


naturally  another  side  of  the  question,  for  the  partial 
destruction  of  (jermany  as  a  seller  will  destroy  her 
])otentiality  as  a  buyer;  but  this  will  injure  manufac- 
turing interests  in  other  countries  less,  because  she 
has  always  been  a  large  buyer  of  raw  and  partially 
manufactured  goods  and  a  large  seller  of  highly-hn- 
isliL-d  ])i-(jducts. 

While  the  expenditure  of  capital  on  war  by  this 
coimtry  and  the  Allied  powers  will  prove  an  immense 
drain,  the  interest  of  which  must  for  long  be  a  burden, 
til  ere  will  be  counterbalancing  advantages  which  will, 
as  time  goes  on,  make  themselves  felt.  The  cost  of 
preparation  for  war  is  largely  occasioned  by  its  like- 
lihood or  imminence.  The  German  naval  prograinines 
for  many  years  have  determined  our  own  ;  the  Ger- 
man army  increases  have  been  counterbalanced  by  in- 
creases ill  the  armed  forces  of  France  and  Russia.  So 
that,  although  the  abolition  of  force  is  a  chimerical 
dream,  we  may  look  forward  to  decreased  expenditure 
in  preparation  for  war  when  the  European  boundaries 
are  remodelled  in  accordance  with  racial  lines.  More 
than  this,  the  nations  who  have  faced  a  common  dan- 
ger will  be  bound  by  ties  which  will  tend  to  eliminate 
the  artificial  barriers  which  have  operated  in  the  direc- 
tion of  hampering  trade.  The  development  of  the 
Balkan  States  and  the  new  solidarity  given  to  the  Em- 
pire will  operate  in  favour  of  producing  new  markets 
and  encouraging  commerce. 

Housing  conditions  will  naturally  be  aflfected  by 
the  loss  of  a  certain  percentage  of  the  population ; 
since  housing  is  urgently  required  not  8ct  much  be- 
cause it  is  inadequate  in  amount,  but  because  the  ex- 
isting accommodation  does  not  meet  the  hygienic 
standards  of  the  time,  and  so  the  pressing  need  for 
it  will  remain,  and  if  the  private  speculator  has  been 
frightened  by  the  recent  land  legislation  it  will  still 
have  to  be  undertaken  by  municipal  and  county  au- 
thorities. The  i)resent  coalition  of  parties  may  per- 
haps bear  fruit  in  the  future  settlement  of  some  con- 
troversial points  on  broader  lines,  and  it  may  be  pos- 
sible that  a  modus  vivendi  may  yet  be  found  on  the 
question  of  land  which  will  remove  the  present  feeling 
of  insecuritv  in  it  as  an  investment. 

Less  money  will  be  spent  for  some  time  on  muni- 
cipal schemes  other  than  those  which  are  urgently  re- 
quired, as  the  average  ratepayer  will  feel  the  greater 
necessity  of  keeping  down  rates  because  of  the  raised 
standard  of  national  taxation. 

The  wealthy  will,  as  they  have  done  in  the  past, 
sjiend  money  on  building,  and  the  advisability  of  rent- 
ing or  owning  houses  will  not  be  affected,  since  we 
are  forced  to  rent  or  build  under  any  circumstances, 
but  there  may  be  for  some  time  a  larger  demand  for 
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snialler  houses  uwinj^  tu  the  necessity  of  many  to 
.  economize. 

Snniniiii}^-  up,  we  should  sa_\-  tliat  there  will  he  an 
increase  of  purely  commercial  and  utilitarian  huildint;, 
a  temporary  decrease  of  municipal  building,  other  than 
that  111'  a  purely  utilitarian  character,  and  a  normal 
amount  of  private  work  of  a  domestic  character.  When 
we  cou])le  with  this  the  fact  that  a  great  deal  of  work, 
the  execution  of  which  has  been  delayed  owiu"'  to  the 
war,  w  ill  be  put  in  hand,  we  should  be  safe  in  predict- 
iiii;  a  period  of  great  building  activity  within  a  short 
period  of  the  conclusion  of  peace. 

W'e  might  add  that  as  in  the  opinion  of  most  ex- 
perts there  is  likely  to  be  an  increase  in  the  cost  of 
building  after  the  war,  it  would  probably  be  a  prudent 
course  for  those  who  are  able  to  do  so  to  build  now 
rather  than  later.  The  industry  will  also  be  helped 
if  those  bodies  and  i)ri\  ate  individuals  who  know  they 
will  have  to  build  in  the  near  future  would  make  all 
preparations  for  doing  so  by  having"  professional  work 
(lone  now.  By  so  doing  they  will  be  saving  time  and 
also  |)erforming  a  public  service,  as.  if  everything  is 
left  undone  till  the  war  is  over,  it  will  tend  to  promote 
a  i)eriod  of  unemployment  after  the  return  of  our  arm- 
ed forces,  and  labour  will  ha\  e  to  wait  until  these  ])re- 
parations  are  made,  while  there  is  now  ample  time  to 
get  all  in  readiness. 

'('here  is  one  factor  which  ma}'  militate  against  this 
ic-nlt,  and,  in  fact,  militate  against  a  great  trade  re- 
\ival  and  throw  the  commercial  advantages  accruiifg 
from  the  cessation  of  war  into  the  lap  of  our  rivals — 
we  icfer  to  the  possibility  of  great  labour  troubles. 
W  c  knew  a  boy  who  was  more  noted  for  bodil}'  than 
mental  vigour,  and  who,  when  he  found  a  gold  watch 
Would  not  go,  proceeded  to  wash  it  with  a  nail-brush, 
and  the  process  of  striking  has  alwa3\s  seemed  to  us 
as  reasonable  a  remedy  for  labour  disputes  and  as  cre- 
ditable to  both  emi)loyers  and  employed.  Ob\iousl3' 
labour  and  caj)ital  have  something  to  divide,  which  is 
the  profit  on  a  transaction,  and  it  should  be  possible 
to  agree  as  to  the  division  without  resort  to  strikes; 
and  the  only  way  to  efTect  this  is  for  capital  and  labour 
in  each  industry  to  settle  on  some  kind  of  a  sliding 
scale,  and  last  Init  not  least  for  labour  to  honour  its 
clie(|ues. 

h'or  the  building  trades  or  any  other  industries  to 
create  labour  troubles  when  the  revival  comes  is  to 
play  into  the  hands  of  our  ri\al>  and  check  coninicr- 
cial  prosperity. 

Without  being  Socialists  we  can  sym])athi/.e  with 
the  efforts  oi  those  who  are  to  obtain  for  the  i)eo])le  a 
larger  share  of  the  good  things  of  this  life;  but  Social- 
ism, if  it  e\cr  couies,  w-ill  not  be  brought  about  by  a 
rcxolution,  but  by  the  gradual  transfer  of  profits  to  the 
labour  side  of  the  account,  the  capitalist  becoming  the 
titular  instead  of  the  real  ruler  of  the  world  of  enter- 
prise. I'.ducation  and  i)ermcation  are  necessary  if  this 
is  to  Come  about,  and  the  strengthening  of  the  weak- 
est links  of  the  human  chain,  not  the  tearing  apart  of 
tlie  strongest  ones.  In  a  world  of  free  trade  an  undue 
advance  of  wages  in  ICurope  will  throw  men  out  of 
employment  heir  and  transfer  industries  to  the  more 
primitive  countries  of  the  I'last,  to  the  workers'  detri- 
ment. The  cotton  looms  of  India  may  in  the  future 
convert  free  trade  Manchester  into  a  i)rotectionist 
centre,  or,  on  the  other  hand,  transfer  an  industry 
from  W  est  to  East,  unless  the  .\siatic  wr)rker  has  as 
higii  a  standard  of  wages  and  material  comforts  as  our 
own.  If  the  .gospel  of  Socialism  is  right  it  will  pre- 
vail jj)  the  end,  but  undue  insistence  on  its  yiglits  in 


any  circumscribed  area  will  simply  transfer  trade  to 
more  primitive  communities.  Labour  will  always 
gain  an  advance  in  times  of  great  .prosperity  that  it 
will  never  wholly  lose  in  the  slumps  which  follow,  and 
in  its  own  interest  should  do  nothing  to  check  that 
prosperity  which  is  automatically  working  in  its  favour 
and  giving  it  year  by  year  greater  powers  and  influ- 
ence in  the  counsels  of  the  State. 

.\nother  factor  which  may  prove  to  be  important 
is  the  fact  that  many  of  those  taken  from  sedentary 
occu])ations  and  now  under  arms  will  be  disinclined 
to  take  up  their  former  employment.  This  may  result 
in  greater  emigration  to  the  dominions  beyond  the 
seas,  and  a  further  strengthening  of  the  ties  which 
bind  lis  to  those  of  our  race  who  are  daily  giving  us 
proof  that  the  Empire  is  one  in  spirit  and  that  the 
stron.gest  of  states  may  rest  on  a  foundation  of  the 
freest  of  institutions. 


Engineering  Prospects  and  Opportunities 

By  F.  H.  Fay 

THE  future  of  engineering  is  bright.  Opportuni- 
ties are  expanding.  The  world  is  coming  to 
expect  and  to  demand  a  higher  standard  of 
the  engineer  and  of  engineering.  Engineer- 
ing is  the  oldest  of  all  professions,  and  dates  from  the 
earliest  and  most  elementary  civilization  ;  but  it  is  only 
within  comparatively  recent  years  that  it  has  become 
recognized  as  a  distinct  profession,  and  we  must  still 
look  to  the  future  for  that  full  recognition  to  which 
we  engineers  believe  the  profession  is  entitled. 

In  every  field  of  activity  the  world  is  coming  more 
and  more  to  depend  and  rely  upon  engineers.  But  to 
meet  these  demands,  engineers  themselves  must  grow 
and  become  broader  men.  The  successful  engineer  of 
to-day  and  of  to-morrow  cannot  be  like  the  engineer 
of  yesterday,  who  too  often  would  "retire  into  the  tech- 
nical recesses  of  his  professional  work  and  content 
himself  with  being  the  servant  of  other  men."  The 
engineer  of  to-day  should  be  a  broad-gauge  man,  ag- 
gressive, alert,  in  touch  with  public  c[uestions  outside 
his  own  narrow  field,  and  a  leader — not  a  follower — 
of  men.  It  is  upon  the  development  of  the  qualities  in 
engineers  themselves  that  the  whole  future  success 
of  the  profession  depends. 

The  best  technical  school  training  for  an  engineer 
is  one  which  gives  a  thorough  grounding  in  the  funda- 
mental subjects  of  science  and  engineering  without 
frills  and  specialties.  In  response  to  popular  demand, 
there  has  been  in  most  of  our  technical  schools  dur- 
ing the  past  few  years  a  tendcnc}^  to  too  high  a  de- 
gree of  specialization.  Eortunately,  a  reaction  is  set- 
ting in,  and  in  the  best  technical  schools  to-da}'  courses 
are  being  rearranged  so  as  to  give  the  student  a  more 
thorough  trainin.g  in  science  and  the  .general  principles 
of  cn.gineering.  with  less  specialization. 

There  is  one  quality  of  hi.ghest  importance  to  thc 
success  of  the  youn.g  engineer  which  caimot  be  lau.i;hl 
in  schools  and  which  he  must  .gain  for  himself,  and 
that  is.  the  ability  to  properly  meet  and  niin.gle  with 
his  tcllow-nieii.  In  other  words,  he  should  be  what 
is  po])ularl\-  known  as  a  "mixer,"  and  failure  in  this 
direction  is  responsible  for  the  lack  of,  or  limited,  suc- 
cess, of  many  an  engineer  who  has  the  other  recpiisites. 
and  who  hut  for  this  lack  would  undoul)tedly  achieve 
a  far  higher  ])osilii  ni. 

The  engineer  should  be  a  manager,  and  should 

*  Extrnct  from  the  Prosirtontinl  mUiress  before  the  flo.ston  Society  of 
Civil  KntfuiocTf*  ,Tt  tlic  lecoiit  iuimiiil  meeting. 
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give  orders  to  others  who  can  do  the  work  under  his 
direction  as  well  as  he  hiniself  could  do  it  with  the 
situation  reversed.  It  should  not  be  considered  unpro- 
fessional for  an  engineer  to  he  a  capitalist  ,and,  when 
he  takes  his  proper  place  as  promoter  and  organizer 
and  shares  in  the  profits  of  engineering  enterprises,  he 
will  no  longer  be  taunted  with  the  saying  that  "an 
engineer  is  only  good  to  spend  other  people's  money." 
It  is  by  ac(juiring  individual  strength  that  the  engi- 
neer can  give  strength  to  the  ])rofession.  It  is  well 
known  that  engineers  (if  admitted  proficiency  often 
have  to  work  under  the  direction  of  men  who  are  un- 
fitted by  education  and  experience  to  direct  engineer- 
ing work.  This  is  because  the  engineer  is  a  workman, 
while  the  other  party  belongs  to  the  class  of  "man- 
agers." The  engineer  has  not  reached  his  proper 
rank  until"  he  can  hold  the  position  of  manager,  as 
well  as  that  of  a  designer  and  supervisor  of  work. 

Engineers  themselves  are  frc(|uently  responsible 
for  the  low  estimate  which  the  public  places  upon 


the  value  of  engineering  services.  .  Chief  engineers  of 
Corpf)rations  and  Public  Boards  too  often  make  the 
mistake  of  hiring  engineering  assistants  at  the  lowest 
possible  wage,  under  the  false  impression  that  by 
such  rigid  economy  they  are  enhancing  their  own 
value  in  the  minds  of  their  employers. 

Such  practices  do  grave  injury  to  the  whole  profes- 
sion and  cheapen  it  in  the  estimation  of  the  public. 
Furthermore,  they  tend  to  react  to  the  disadvantage 
even  of  the  chief  engineer,  for  his  employers  will  rea- 
son that  if  the  rank  and  file  of  engineers  can  be  hired 
so  cheaply,  engineers  as  a  whole  are  a  cheap  lot,  and 
high  salaries  are  not  necessary  in  any  grade,  even  that 
of  the  chief  engineer  himself.  The  chief  engineer  who 
l)ays  a  fair  wage,  taking  account  of  the  time  and 
money  which  the  young  engineer  has  spent  in  secur- 
ing his  education  and  training  (his  working  capital), 
will  not  only  secure  better,  more  loyal,  and  more  effici- 
ent service,  but  will  help  to  raise  the  standard  of  the 
whole  profession. 


Modern  Tendencies  in  Railway  Track 

Construction 


Specially  contributed  by  J.  L.  Busfield,  B.  Sc. 


IN  reviewing  modern  railway  track  construction  it 
is  natural  to  make  a  comparison  with  track  C(in- 
struction  as  it  was,  say,  twenty  or  thirty  years 
ago.  The  first  impression  is  that  there  has  been 
remarkably  little  change,  as  the  rails  are  of  essentially 
similar  shape,  are  fastened  to  the  ties  in  the  same  way, 
and  so  on.  But  a  closer  study  of  the  question  reveals 
the  fact  that  there  have  been  very  considerable 
changes,  although  they  are  of  such  a  nature  that  they 
are  not  at  once  apparent.  It  was  only  in  the  early 
eighties  that  open  hearth  steel  was  used  generally  for 
the  rails;  previous  to  this  date  wrought  iron  was  com- 
monly used.  The  rails  were  made  by  passing  a  num- 
ber of  strips  of  iron  through  rolls  at  white  heat  weld- 
ing them  together.  A  great  deal  of  trouble  was  ex- 
perienced with  this  method  due  to  the  rails  splitting 

♦Assistant  Engineer,  Montreal  Tunnel  and  Terminal  Construction. 


a4ong  the  line  of  the  laminations.  At  this  time  a  rail 
section  of  about  56  or  60  lbs.  to  a  yard  was  commonly 
us-ed,  and  the  maximum  size  reached  was  70  lbs.  to  a 
yard.  These  rails  conformed  approximately  to  the 
shape  of  rail  now  used.  Thirty  years  ago  a  split 
switch  was  not  used  to  any  extent  at  all,  the  now  aban- 
doned stub  switch  being  in  universal  use.  Sjjring 
frogs  were  used  occasionally,  but  in  a  very  crude  form 
compared  with  present-day  practice. 

Ballast 


A  large  proportion 
with  whatever  material, 
obtained  readily  in  the 
this  way  such  material 
furnace  slag,  and  gravel 
gravel  is  the  l)est  and 
readily  obtainable  in  n 


of  railroad  track  is  ballasted 
more  or  less  suitable,  can  be 
immediate  neighborhood.  In 
■5  as  dirt,  cinders,  burnt  clay, 
are  commonly  used.   Of  these 
most  popular  material,  and  is 
itural  deposits  in  all  parts  of 


Fig.  1.— Typical  roadbed  sections  as  approved  by  the  American  Railway  Engineering  Association  for  Class  A  tracks. 
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the  country.  An  improvement  of  the  natural  material 
is  frequently  made  at  no  very  great  expense  by  screen- 
ing' and  washing,  removing  such  objectionable  features 
as  fine  sand,  dirt,  dust,  marl,  lime,  etc.  A  great  ob- 
jection to  gravel  ])allast  is  that  it  is  apt  to  be  dirty, 
and  it  does  not  shed  water  very  freely — with  the  result 
that  in  freezing  weather  it  expands,  and  generally  up- 
sets the  line  and  surface  of  the  track. 

Where  conditions  necessitate  a  first-class  track  re- 
gardless of  the  initial  expense,  crushed  rock  (broken 
stone)  ballast  is  the  onl}'  material  that  really  fulfils  all 
the  rec|uirements  of  a  good  ballast.  Considering  that 
dilTerent  rocks  have  very  \ariable  quantities,  care  has 
to  be  taken  to  select  a  good  kind  of  rock,  suitable  for 
the  purpose,  and,  bearing  in  mind  that  rock  ballast 
will  cost  from  $3,000  to  $6,000  for  every  mile  of  double 
track,  it  will  be  seen  that  a  certain  amount  of  study 
is  warranted  to  ensure  the  selection  of  a  rock  that  will 
be  suitable.  It  is  impossible  to  name  any  particular 
variety  of  rock  as  I)cing  more  suitable  than  others,  be- 
cause all  rocks  vary  in  their  properties  in  different  lo- 
calities ;  for  example,  the  commonest  rock  used  for 
ballast  is  limestone,  but  there  arc  some  kinds  of  lime- 
stone most  unsuitable  for  ballast. 

In  order  to  obtain  the  best  results,  rock  for  ballast 
should  have  the  following  properties: — First:  It 
should  break  with  a  sharp  angular  fracture  and  not 
into  thin  shaly  pieces,  so  that  the  sharp  points  can 
grij)  the  ties  and  prevent  their  displacement,  and  at 
the  same  time  provide  interstices  between  adjacent 
stones,  enabling  drainage  water  to  percolate  freely. 
Second :  The  rock  should  have  a  high  specific  gravity 
in  order  to  minimize  any  tendency  to  displacemen:. 
Third:  The  rock  should  be  both  hard  and  tough — the 
former,  to  resist  grinding  action  and  the  formation  of 
dust,  which  would  block  the  interstices  between  the 
stones — and  the  latter,  to  resist  fracture  by  impact. 
I'ourth  :  Its  water  absorption  factor  should  be  low,  as 
a  rock  that  will  absorb  much  water  rapidly  becomes 
disintegrated  under  the  action  of  the  weather.  Fifth: 
Its  cementing  value  should  be  low;  otherwise  the  fine 
grindings  will  bind  the  whole  roadbed  into  such  a 


solid  mass  that  detrimental  results  will  be  obtained  in 
the  line  and  surface  of  the  track. 

It  has  not  been  the  general  practice  in  the  past  for 
railways  to  prepare  specifications  covering  all  these 
points,  but  in  some  cases  a  statement  is  made  that 
stone  for  ballast  must  withstand  a  certain  minimum 
crushing  load  (usually  from  about  10,000  to  12,000 
Il)s.),  and  also  that  the  rock  shall  be  durable  enough 
to  withstand  climatic  ef¥ects,  hard  enough  to  prevent 
pulverizing  under  the  action  of  tools  or  traffic,  and 
that  it  shall  break  with  an  angular  fracture  when 
crushed.    Sizes  are  usually  specified,  but  these  vary 


Fig.  2.— A  piece  of  double  track  in  which  Carnegie  steel  ties  are  used. 


considerably  on  different  roads.  The  U.  S.  Depart- 
ment of  Agriculture  have  established  tests  and  stand- 
ards covering  all  the  features  mentioned  above,  but 
the  figures  obtained  have  not  yet  been  adopted  to  any 
extent  by  the  railways. 

A  recent  innovation  in  roadbed  construction  is  the 
use  of  a  sub-l:)allast,  which  provides  an  additional 
drainage  medium  between  the  ballast  and  the  road- 
bed. It  should  be  formed  of  sand,  stone  screenings, 
cinders,  granulated  slag,  or  any  convenient  material 
that  will  drain  readily  and  at  the  same  time  fulfil  the 
functions  of  a  cushion.    Typical  roadbed  sections  as 
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approved  by  the  American  Kailway  I'ji^ineerinjr  As- 
sociation for  Class  A  tracks  are  shown  in  ]'"\'^.  1. 

Cross-ties 

With  increased  wheel  loads  and  hij^dier  train 
speeds,  the  cross-tie  has  to  be  particularly  well  se- 
lected in  order  to  withstand  the  strains  placed  iipf)n 
it.  Originally  the  railway  tie  was  taken  from  the  most 
available  supply,  whereas  to-day  it  is  common  prac- 
tice in  Canadian  railways  to  import  lon^-leaf  yellow 
pine  ties  from  as  far  as  the  Southern  States.  The  de- 
sirable proi)erties  of  the  ideal  wood  for  a  cross-tie  are 
heaviness,  hardness,  strens^th,  toughness,  elasticity, 
and  durability,  and  there  are  very  few  woods  which 
fill  all  these  requirements.  The  woods  most  nearly 
forming  an  ideal  tie  are  long-leaf  yellow  pine,  white 
oak,  and  eucalyptus,  but  a  very  large  number  of  other 
woods  are  in  general  use.  It  frequently  happens  that 
when  a  tie  is  particularly  durable  it  is  apt  to  be  weak. 
This  applies  in  the  case  of  a  cedar  tie.  Cedar  is  very 
durable,  but  it  is  readily  damaged  by  rail  cutting.  This 
(lirficulty,  however,  can  be  overcome  by  the  use  of  tie- 
plates  which  spread  the  rail  load  over  a  large  area  of 
the  tie.  Because  of  the  growing"  scarcity  of  trees  suit- 
able for  supplying  ties,  a  number  of  railways  in  the 
States  have  inaugurated  their  own  plantations  for  sup- 


Fig.  4.— A  slip  switch  heavily  strengthened  with  manganese  steel. 


plying  ties.  In  these  instances  the  eucalyptus,  locust, 
and  catalpa  trees  have  l)een  most  favored  on  account 
of  their  rapid  growth.    They  all  make  first-class  ties. 

Preservation  of  ties  by  chemical  treatment  is  stead- 
ily growing  in  favor,  and  a  great  many  woods  unsuit- 
able on  account  of  their  short  life  in  a  natural  condition 
become  ideal  ties  when  treated  in  such  a  way  as  to 
double  their  life.  The  most  popular  method  of  treat- 
ment is  some  form  or  other  of  the  creosote  process, 
but  there  are  a  large  number  of  adherents  to  the  zinc 
chloride  and  other  processes  using  the  two  chemicals 
as  a  preservative  medium. 

On  account  of  the  growing  cost  of  wooden  ties, 
with  the  added  cost  of  treatment  and  the  use  of  tie- 
plates,  the  use  of  the  steel  ties  is  becoming  quite  a 
standard  practice.  There  are  two  forms  in  common 
use:  (1)  the  inverted  channel  section;  (2)  the  l-l)eam 
section.  The  first  of  these  is  a  standard  on  the  National 
Railways  of  Mexico,  and  has  proved  very  successful, 
but  is  far  outnumbered  in  point  of  use  by  the  Carnegie 
steel  tie.  This  latter  is  a  steel  I-beam  of  si)ecial  sec- 
tion rolled  in  different  weights  and  sizes  to  suit  vary- 
ing conditions  of  traffic.  The  rails  are  fastened  to  the 
tie  by  means  of  a  steel  clip  and  a  small  bolt,  four  i^f 
which  are  used  to  a  tie.  \Vhere  electric  track  circuits 
are  in  use  some  insulating  medium  is  placed  between 
the  rail  and  the  tie.    The   weights   most  commonly 


used  are  20  and  28  lljs.  to  a  foot,  and  these  ties  are  5'/> 
ins.  and  (I'A  ins.  high,  with  bases  8  ins.  and  10  ins. 
wide,  and  tops  4^4  ins.  and  5  ins.  wide  respectively. 
The  ties  are  usually  cut  8  ft.  6  ins.  long,  and  are  spaced 
18  to  20  ties  to  a  33-ft.  rail.  There  is  no  question  but 
that  they  form  a  very  satisfactory  tie,  and  their  use 
depends  more  on  financial  consideration  than  on  their 
efficiency,  although  quite  a  favorable  comparison  can 
be  made  between  the  steel  tie  and  a  first-class  oak  tie, 
creosoted  and  fitted  with  screw  sj)ike  and  tie-i)lates, 
provided  the  life  of  each  type  is  taken  into  considera- 
tion. Figure  2  illustrates  a  piece  of  double  track 
where  Carnegie  steel  ties  are  in  use,  and  the  popular- 
ity of  this  form  of  tie  is  proved  by  the  fact  that  there 
are  now  in  use  upwards  of  3,000,000  steel  ties. 

A  certain  amount  of  experimenting  has  been  done 
with  concrete  ties,  but  so  far  there  is  no  particular  type 
which  has  Ijeen  used  to  any  extent,  and  they  have  not 
advanced  beyond  the  experimental  stage. 

Track  Fastenings 

With  the  growing  cost  of  ties  every  eff(jrt  is  made 
to  increase  the  life  of  a  tic  to  the  maximum  amtjunt 
possible.  It  has  been  found  that  the  life  of  a  tie  is  to 
a  great  extent  limited  by  its  inability  to  resist  the  me- 
chanical wear  caused  by  rail  and  si)ike  cutting,  so  that 
as  it  becomes  more  common  fo  treat  ties  with  a  i)reser- 
vative  it  is  more  essential  that  they  should  be  protected 
from  mechanical  wear.  To  this  end  tie-plates  and 
screw  spikes  have  come  into  general  use.  The  former 
increase  the  area  upon  which  the  load  is  applied  to 
the  tie,  thus  reducing  tlie  tendency  of  the  rail  to  cut 
intcj  the  tie,  and  the  latter  penetrate  the  wood  with- 
out damaging  the  fibres  to  such  an  extent  as  the  cut 
s])ikes.  In  the  case  of  a  screw  s])ike  the  tie  is  usually 
bored  before  being  placed  in  the  track,  and  if  the  tie 
is  to  be  treated  this  is  an  additional  advantage,  as  it 
allows  the  preservative  to  reach  the  innermost  part  of 
the  tie  at  the  point  where  it  is  most  needed.  Screw 
spikes  are  somewhat  more  expensive  than  cut  spikes, 
both  in  manufacture  and  installation,  but  once  instal- 
led they  need  less  attention  than  cut  spikes.  Having 
a  holding  over  twice  that  of  the  cut  spikes,  and  also  a 
greater  lateral  resistance,  they  are  able  to  keep  the 
track  to  better  line  and  gauge.  Wherever  the  nature 
and  volume  of  traffic  requires  an  absolutely  first-class 
track  cut  spikes  are  being  generally  displaced  by 
screw  spikes. 

Rails 

Although  there  has  been  no  very  great  departure 
from  the  general  use  of  standard  open  hearth  or  bes- 
semer  steel  rails,  there  is  a  growing  demand  for  a  rail 
to  be  used  under  special  conditions  where  the  wear  is 
exceptionally  heavy.  To  meet  this  demand  the  atten- 
tion of  railway  engineers  and  rail  manufacturers  is 
lieing  given  to  two  points — namely,  the  use  of  rails  of 
larger  section,  or  of  harder  steel.  The  maximum  rail 
section  in  general  use  at  the  present  day  is  one  of  the 
different  forms  of  100-lb.  rail,  but  studies  are  being 
made  in  the  design  and  manufacture  of  rails  up  to  as 
high  as  140  lbs.  to  a  yard.  Difficulties  are  encountered 
in  the  manufacture  of  a  rail  of  this  size,  particularly 
with  regard  to  obtaining  the  best  quality  of  steel  in  the 
head. 

A  great  deal  of  experimenting  has  been  done  with 
special  alloy  steels,  such  as  manganese,  titanium, 
nickel,  and  silicon.  .\  difficulty  encountered,  however, 
in  steels  of  this  nature  is  that,  although  they  are  ex- 
tremely hard  and  wear  well,  they  have  not  the  ductility 
of  an  open  hearth  steel,  with  the  result  that  fractures 
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arc  a])!  to  occur  l"rc(|iicntly.  It  i>  rather  an  unlortun- 
ate  condition  tliat  the  heaviest  wear  on  rails,  natur- 
ally occurring-  at  approaches  to  terminals,  frequently 
(iccurs  in  tunnels  and  where  electric  traction  is  em- 
ployed. Jt  has  been  found  that  the  life  of  a  rail  in  a 
tunnel  is  only  about  half  of  what  it  would  be  under 
the  same  traffic  conditions  in  tlie  oi)cn,  and  it  is  also 
ii.und  that  the  \.y\>v  of  electric  equipment  ^enerall}' 
u>ed  decreases  the  life  of  an  ordinary  rail,  ])artly  by 
corrugation,  and  partly  from  other  causes.  Multiple- 
unit  cars  as  used  in  subways  are  prot)ably  the  worst 
offenders  in  this  respect.  In  cases  where  all  these  ad- 
verse conditions  (i.e.,  tunnels,  heavy  traffic,  and  elec- 
tric traction  I  are  met,  i)articularly  if  on  curves,  it  is 
l)ecominL^  ipiile  common  to  n-^e  a  manganese  steel 
rail,  an  a\  eraL;c  ct)mposition  tif  which  may  be  taken  as 
follows: — Carbon,  1.0  per  cent.;  phosphorous,  not  over 
.1  per  cent.;  and  manganese,  10  to  15  per  cent.  Rails 
of  this  nature  are  tested  very  carefully  for  soundness 
and  for  ductility,  as  opposed  to  brittleness.  A  steel  of 
this  nature  is  so  hard  "tliat  it  is  impossible  to  drill  it  in 
the  lield,  and  all  holes  ha\  e  to  lie  inmched  ])efore  the 
rail  is  ])laced  in  the  track. 

A  very  important  point  in  connection  with  rail 
manufacture — or,  more  C(M-rectly,  rail  purchasing — is 
the  thorough  testing  of  the  rail  and  steel.  In  this  con- 
nection it  is  usual  to  make  a  chemical  analysis  of  the 
steel,  obtaining  the  i)roportions  of  the  elements — car- 


turnout  at  comparati\  ely  high  speed  is  the  shaping  of 
the  switch  points  into  the  form  of  a  spiral,  eliminating 
the  sudden  change  from  tangent  to  curve.  The  use  of 
very  long  switch  ])oints,  i.e.,  30  or  33  feet  long,  also 
facilitates  high  speed  operation,  as  the  angle  of  a  33-ft. 
point  with  the  stock  rail  is  only  50  minutes,  whereas 
the  old  16  ft.  6  ins.  point  makes  an  angle  of  1  deg.  40 
min. 

The  extensive  use  of  slip  switch  crossings  has  en- 
abled track  layouts  at  yards  and  terminals  to  be  de- 
signed in  such  a  way  as  to  permit  the  maximum  of 
movement  of  trains  in  and  out  of  a  terminal.  A  typi- 
cal instance  of  the  use  of  these  crossings  is  illustrated 
in  Fig.  3,  where  double  ladders  are  used  on  each  side 
of  the  main  tracks,  enabling  incoming  and  outgoing 
trains  to  reach  or  leave  their  platform  tracks  with  the 
minimum  of  interference.  Switches  and  crossings 
used  in  terminal  yards  naturally  have  to  withstand 
very  rough  usage,  and  it  is  essential  that  their  life 
should  be  as  long  as  possible  on  account  of  the  diffi- 
culty of  renewing  them  with  traffic  continually  pass- 
ing. To  this  end  manganese  steel  is  generally  used  at 
those  parts  of  the  switches  or  crossings  where  the 
maximum  of  wear  is  obtained.  When  manganese  steel 
was  first  used  for  this  purpose  the  switch  points  were 
made  entirely  of  this  steel,  but  it  is  now  more  com- 
mon to  use  a  switcji  point  with  a  length  of  30  inches 
at  the  point  made  of  manganese  steel.   This  is  riveted 


Fig.  5.— A  form  of  track  construction  commonly  used  in  large  U.  S.  terminals. 


boll,  manganoe,  pho-i)hoiu>.  silicon,  and  sulphur — 
for  each  heat,  and  in  addition  ])liysical  tests  are  made 
to  determine  the  dnctilitx  and  soundness  of  the  rails. 
These  tests  are  made  by  taking  a  length  of  rail  about 
4  feet  long,  supported  at  each  end,  and  subjected  to  a 
number  of  blows  from  a  "tu])"  usually  weighing  about 
one  ton.  in  addition  to  this  form  of  testing,  if  the 
elongation  is  satisfactorw  a  "nick  and  l)reak"  test  is 
ai)plied  to  determine  the  soundness  of  the  metal  in 
the  centre  of  the  rail.  These  test  pieces  are  usually 
taken  from  at  lea-t  three  ingots  of  each  heat. 

Switches  and  Criassings 
(  )ne  of  the  most  notable  changes  in  connection 
with  switchwork  that  has  taken  place  in  recent  years 
is  the  use  of  a  very  much  flatter  frog.  Until  a  lew 
years  ago  it  was  quite  unusual  to  find  a  switch  with  a 
frog  flatter  than  the  No.  10  or  12,  whereas  to-day  a 
No.  20  frog  is  used  as  a  standard  for  main  line  work 
on  a  large  number  of  .American  roads,  and  a  No.  24 
even  is  used  occasionally.  A  No.  20  switch  has  a  lead 
of  about  370  feet,  but  a  curvature  of  only  1  deg.  45 
min..  whereas  a  No.  12  frog  requires  a  curvature  of  5 
deg.  The  advantage  of  this  is  readily  seen,  particu- 
larly on  a  four-track  road  where  crossovers  from  the 
main  to  the  local  tracks  are  more  or  less  frequent.  A 
train  can  pass  from  one  track  to  another  over  a  No. 
20  crossover  practically  without  slowing  up.  whereas 
a  No.  12  crossover  usually  carries  a  speed  restriction 
of  20  miles  an  hour.  .Another  feature  which  has  been 
introduced  in  order  to  enable  trains  to  pass  through  a 


to  reinforcing  straps  on  each  .side  of  the  web,  holding- 
it  securely  in  place.  Crossing-  frogs  are  made  with  .i 
cast  manganese  insert  at  the  centre,  but  there  are  a 
number  of  variations  of  this  practice,  such  as  a  frog- 
built  up  entirely  of  manganese  steel  rails,  or  made  in 
a  single  casting  of  manganese  steel.  The  manganese 
insert  is,  however,  most  commonly  used,  and  as  the 
life  oi  the  other  part  of  the  frog  is  usually  greater  than 
that  of  the  centre,  the  centre  casting  is  renewed  fre- 
(|uently.  A  slip  switch  heavily  strengthened  with 
manganese  steel  is  illustrated  in  Fig.  4. 

Concrete  Track  Construction 

A  form  of  track  construction  that  is  being  com- 
monly used  in  large  terminals  in  the  States  is  illus- 
trated in  T'ig.  5.  It  differs  radically  from  the  standard 
ballasted  track  in  that  a  solid  l)ed  of  concrete  is  used 
in  ]jlace  of  ballast.  The  rails  are  supported  on  short 
ties,  2  ft.  C)  ins.  long,  embedded  in  the  concrete  and 
fastened  in  place  by  means  of  bolts.  It  is  usual  to 
place  a  hair  felt  pad  between  the  tieplates  and  the  tie 
in  order  to  i)ro\  idc  the  resilience  that  is  ordinarilv  ob- 
tained in  ballast.  This  ty])e  ol  construction  is  now 
being  fretjuenlly  used  for  tracks  adjacent  to  the  pas- 
senger ])latforms  in  large  terminals,  partly  on  account 
c)f  its  extremely  neat  and  clean  ajipearance,  and  partly 
on  account  of  the  small  amount  of  work  necessary  to 
maintain  it  in  good  shape,  the  only  maintenance  work 
lieing  that  of  rcmriving  refuse.  It  is  also  being  used, 
with  variations,  in  timnels.  The  disadvantages  of  the 
regular  form  of  construction  with  balhi'-t  in  tunnels 
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are  that  considerable  maintenance  work  is  necessary, 
usually  imder  adverse  conditions,  and  that  tie  renewals 
are  difficult  because  they  cannot  be  taken  out  endways, 
as  is  usual  in  the  open.  Init  the  whole  rail  must  be  re- 
moved and  the  tie  lifted  out  vertically.  This,  of 
course,  is  a  slow  and  tedious  operation,  and  l)locks  the 
line  for  a  considerable  period.  With  concrete  track 
construction  these  difficulties  are  eliminated,  as  main- 
tenance is  reduced  to  a  minimum,  and  the  renewals, 
which  will  only  take  place  normally  about  every 
twenty  or  thirty  years,  can  be  made  without  disturbin^r 
the  rail. 


Measurement  of  Flow  in  Open  Channels 

MI-LASL'RlXli  tlie  How  of  water  in  open  chan- 
nels is  generally  done  by  current  meters  or 
Pitot  tubes.    Both  of  these  methods,  how- 
ever, require  long    ])erio(ls    of    time,  and 
other  devices  have  been  developed,  says  tiie  Engineer- 
ing Record.    One  of  these  methods  that  has  been  de- 


Hair  Plon 

Details  of  float  and  curved  screen  for  measuring  flow. 


veloped  in  luirope  is  the  screen  method,  wliicli  in  ad- 
dition to  being  quicker  than  the  other  also  is  con- 
sidered more  accurate.  Its  inventor  is  P'rof.  Eric 
Andersson,  of  the  University  of  Stockholm,  Sweden. 
The  method  as  first  developed  required  a  carefully 
aligned  track  on  which  a  three-wheeled  carriage  ran. 
TVom  this  carriage  the  screen  was  suspended  and 
hinged  so  that  it  could  be  dropped  into  position  quick- 
ly. Several  apparatuses  of  this  kind  have  been  in- 
stalled, the  most  notable  being  at  the  testing  Hume  of 
J.  M.  Voith,  turbine  Iniildcrs  at  Ileidenheim,  (Ger- 
many. At  Notodden,  Norway,  there  is  another  instal- 
lation of  the  same  type. 

This  type  of  screen  is  at  this  time  considered  anti- 
quated, and  is  almost  entirely  brought  out  of  date  by 
the  improvements  which  Professor  .Andersson  has 
made  on  his  methc^d.  The  drawbacks  of  the  method 
as  originally  devised  were  that  a  carefully  aligned 
track  was  necessary,  that  the  screen  was  vertical  and 
thus  when  dropped  had  an  angular  movement,  that 
the  aluminum  wheels  and  ball  bearings  of  the  carriage 


needed  constant  attention  so  as  tf)  ensure  against  ex- 
cessive friction  losses,  and  that  wind  pressure  on  the 
wheels  increased  the  rolling  friction. 

In  1910,  when  the  large  turbines  at  Trrdlhattan  in 
.Sweden  were  to  be  tested,  F'rofessor  Andersson  revis- 
ed the  design  of  his  apparatus  and  eliminated  many  of 
the  above-mentioned  drawbacks.  The  screen  was 
curved  and  pivoted  below  the  water  surface,  and  the 
carriage  replaced  by  a  float.  The  apparatus  is  shf>wn 
in  the  accompanying  drawings.  The  lUjat  is  suppfjrted 
on  empty  barrels,  and  is  made  of  6  x  6-in.  lumber.  The 
screen  is  made  of  light  channels,  metric  system,  about 
2j/^  ins.  high  and  1.6  ins.  wide,  and  weighing  4-)4  lbs. 
a  lineal  foot,  curved  at  a  radius  of  22  ft.  6  ins.  On 
both  sides  of  these  channels,  at  frequent  intervals,  are 
4  X  1-in.  boards  spaced  in  ])airs  and  separated  by  small 
wooden  blocks.  Lateral  stiffness  was  obtained  by 
stretching  y^-'\n.  cables  diagonally  in  the  panels.  i)n 
this  frame  was  fastened  a  cover  of  tarpaulin  so  as  to 
obtain  water-tightness.  h'our  radial  6  x  3-in.  tim- 
bers, two  on  each  side,  served  to  connect  this  screen 
with  the  submerged  pivots  on  the  float.  Between  the 
lower  pair  of  these  timbers  a  cross  bracing  of  /4-in. 
cable  was  made  so  as  to  prevent  deformation.  The 
whole  apparatus  was  built  in  a  way  similar  to  that  of 
a  Painter  gate.  At  the  !)ottom  of  the  screen  there 
was  a  loose,  hinged  part  to  provide  a  water  seal  against 
the  bottom  of  the  canal.  The  design  of  the  float  is  ap- 
l)arent  in  the  accompanying  drawing. 

As  the  canal  was  50  ft.  wide  and  29  ft.  6  ins.  deep, 
it  was  deemed  wise  to  build  the  float  and  its  screen  in 
two  parts,  each  2?  ft.  wide,  and  connect  them  side  t)y 
side  when  in  use.  This  arrangement  facilitated  the 
construction  and  the  handling  of  the  device  when  not 
used  for  measurements. 

The  rectangular  portion  of  the  concrete  canal  is 
about  115  ft.,  and  at  its  upstream  end  it  is  crossed 
by  a  highway  bridge.  On  this  bridge  the  recording 
apparatus  was  placed  and  connected  with  the  screen 
by  a  ^'4-in.  wire  rope,  which  was  l)ranched  and  thus 
connected  with  both  halves  of  the  float.  The  record- 
ing drum  was  driven  by  the  pull  on  this  cable  at  a 
speed  one-twentieth  the  speed  of  the  screen,  while  a 
jjencil  actuated  by  clock  work  marked  every  0.01  min. 
The  speed  was  also  measured  on  a  scale  65  ft.  long 
laid  out  on  the  concrete  work  of  the  canal  bank.  Two 
men,  each  provided  with  a  chronograph,  recorded  the 
time  required  by  the  screen  to  move  a  certain  distance. 
In  comparing  the  results  qf  the  two  methods  it  was 
found  that  the  chronographic  method  was  less  accur- 
ate than  the  diagram  apparatus,  and  therefore  its 
records  were  not  used.  As  ,the  discharge  in  the  canal 
was  used  to  feed  the  turbine  under  test,  only  the 
measured  velocities  were  low,  varying  from  0.3241  to 
0.8807  ft.  a  second,  and  the  corresponding  discharges 
from  508.9036  to  1375.5528  sec.-ft.  Afterward  the  leak- 
age through  the  gates  on  the  spillway  in  the  forebay 
and  through  the  closed  headgates  was  measured  and 
found  to  be  1.7658  sec.-ft. 

These  tests  were  made  June  24  to  26.  1910.  luider 
the  supervision  of  Professor  .\ndersson  and  E.  Andren. 
at  which  time  four  main  turbines  had  been  installed. 
During  May  10  to  13,  1913,  when  two  more  units  had 
been  installed,  the  screen  was  again  used  with  very 
much  the  same  results  as  described  above.  It  was 
found,  however,  that  the  leakage  had  increased  by  60 
per  cent.,  while  the  area  of  the  headgates  had  been  in- 
creased by  less  than  50  per  cent.  These  latter  tests 
were  made  under  the  sujiervision  of  A.  H.  Lindfors, 
.\rvid  Lindstrom.  and  Anders  Rosborg. 
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What  Constitutes  a  Completed  Job  of 

Road  Work 

By  A.  McGillivray,  Highway  Commissioner  for  Manitoba 


IT  Wdulil  lie  a  M'urcc  dI'  pn ifi miulest  gratification 
indeed  to  road  l^uilders,  municipal  men  and  rate- 
])a_vers  alike,  if  at  some  time  in  the  history  of  a 
road  it  would  l)e  possible  ti;  say  that  it  was  com- 
pleted and  that  no  more  attention  need  be  given  it. 
This  is  an  ideal  condition  in  the  life  of  a  road  that  can- 
not be  hoped  to  be  attained.  Howe\  er,  there  are  cer- 
tain factors  that  enter  into  the  l)uilding  of  a  road  that 
can  be  settled  defmitely  and  remain  permanent  fixtures 
therein. 

The  first  point  that  should  be  settled  before  actual 
construction  begins,  is  the  location  of  the  road.  This 
is  determined  by  its  relative  position  in  the  district 
to  be  served,  the  comparative  cost  of  construction  with 
other  locations  and  its  general  suitability  to  the  pur- 
pose intended.  The  allowances  set  apart  for  road  pur- 
poses in  the  Prairie  Provinces  of  Canada  are  defined 
in  the  original  survey  of  the  country  into  its  legal  sub- 
divisions, and  follow  the  boundary  lines  of  the  sec- 
tions. This  in  itself,  while  providing  a  right-of-way 
for  road  purposes  at  regular  intervals  throughout  the 
country,  often  proves  a  source  of  extra  engineering 
difficulties  and  expense  when  they  are  being  trans- 
formed into  travelled  ways.  The  lines  of  demarkation 
of  the  tow'nships  and  sections  are  run  in  set  directions 
— r\orth  and  south,  and  east  and  west — regardless  of 
the  topography  or  physical  feature  of  the  country.  The 
efforts  of  the  highway  engineer,  in  so  far  as  selecting 
the  most  suitable  location  for  a  road  are,  therefore, 
very  much  circumscribed  and  limited  by  having  to 
accept  the  allowance  thus  provided  for  that  purpose. 

The  alignment  of  the  road  should  receive  careful 
attention  when  construction  work  is  being  undertaken 
and  improvements  are  being  performed. 

Whether  the  right-of-way  selected  be  a  (iovern- 
inent  road  allowance  or  a  diversion  therefrom,  which 
i  latter  course  in  some  instances  is  absolutely  necessary 
I  in  order  to  avoid  large  bodies  of  water  or  hills  which 
could  only  be  crossed  by  lollnwing  a  straight  course 
at  prohibitive  gradients  or  unwarranted  costs,  the 
centre  line  of  the  roadway  should  be  fixed  and  the 
proposed  improvement  made  about  it  so  that  where 
subsequent  improvements  or  alterations  in  standard 
of  road  are  found  desirable,  they  may  be  made  with- 
out disturbing  work  ])reviously  done. 

it  is  customary,  when  laying  out  road  work  in  this 
province,  for  the  engineer  to  make  the  centre  line  of 
the  roadway  coincide  with  the  centre  line  of.  the  road 
allowance,  and  unless  there  be  good  and  sufficient  rea- 
sons i)rcsent  in  a  given  case  for  deviating  from  this 
I  by  placing  the  travelled  road  in  some  other  relative 
I  position  on  the  allowance,  this  rule  should  be  strictly 
adhered  to.  The  point  to  be  emphasized  in  this  con- 
nection is,  that  the  finished  roadway,  the  necessary 
(trains,  culverts,  and  bridges  should  conform  to  such 
well  defined  lines  and  courses  that  their  positions  on 
the  road  allowance  may  become,  practically,  i)ernian- 
ent  fixtures.  It  might  be  here  stated  that  the  width  of 
roadway  on  rural  main  roads  should  be  1<S  feet.  This 
width  should  l)e  increased  at  the  a])proach  of  towns 
and  cities  to  20  and  24  feet,  depending  altogether  on 


the  amount  of  traffic  to  be  accommodated.  The  in- 
side lines  of  the  ditches  should  be  parallel  with  the 
centre  line  of  the  roadway,  and  not  closer  than  14  feet 
thereto.  This  arrangement  will  give  a  stretch  of 
ground  twenty-eight  feet  in  width  upon  which  to  con- 
struct the  roadway.  The  slopes  of  embankments  and 
cutting,  except  in  rock,  should  have,  at  the  least,  a 
slope  of  one  foot  and  one-half  horizontal  measurement 
to  one  foot  vertical. 

Another  important  feature  in  connection  with  the 
building  of  a  road  is  the  determining  of  the  profile 
which  the  surface-  of  the  finished  roadway  should  as- 
sume. This  is  accomplished  by  a  study  of  the  profile 
of  the  natural  surface  of  the  ground  to  be  traversed, 
and  by  so  altering  the  same  by  means  of  embankments 
over  stretches  of  comparatively  level  country,  or  by 
cutting  down  hills  and  elevating  the  intervening  de- 
pressions where  the  surface  of  the  country  is  rolling 
or  broken,  until  a  finished  profile  suitable  to  the  nature 
and  conditions  of  the  soil  met  with  is  obtained.  It  is 
largely  a  matter  of  judgment,  based  on  knowledge 
gained  from  experience  that  enables  an  engineer  to 
determine  the  proper  height  of  fill  which  should  be 
constructed  across  a  certain  stretch  of  country  or  the 
depth  of  cutting  that  should  be  made  through  a  ridge. 
No  said  standard  can  be  fixed  to  meet  the  varying 
conditions  met  with.  If  the  land  is  low  and  flat,  and 
is  liable  to  be  affected  by  the  accumulation  of  water  in 
times  of  freshets,  the  embankments  will  necessarily 
have  to  be  higher  than  over  land  where  drainage  is 
more  easily  eft'ected.  Where  the  country  is  rolling  and 
the  profile  a  series  of  ridges  and  depressions,  an  ex- 
cellent road  can  be  made  by  cutting  the  ridges  and 
filling  in  the  depressions  and  a  grade  line  so  estab- 
lished that  the  amount  of  excavated  material  from  the 
ridges  and  the  amount  of  the  material  in  the  embank- 
ment would  balance.  Again  there  may  be  met  with 
tracts  of  country  where  the  soil  is  light,  and  natural 
drainage  good,  wdiere  the  surface  of  the  ground  may  be 
but  little  disturbed  to  provide  a  splendid  roadway. 

It  is  when  building  a  road  over  a  steep  hill  or 
across  deep  ravines,  or  across  the  valleys  of  some  of 
the  larger  rivers  in  this  country,  where  the  determin- 
ing of  a  proper  profile  for  a  road  requires  considera- 
tion and  thought.  The  maximum  gradient  which 
might  be  permitted  on  a  main  highway  is  six  per  cent., 
or  a  rise  of  six  feet  in  every  one  hundred  feet  hori- 
zontal measurement.  A  much  less  gradient  should  be 
first  sought  and  the  maximum  aforementioned  onl}- 
adopted  when  the  engineers'  difficulties  encountered 
are  of  such  a  character  that  the  cost  of  securing  any 
substantial  reduction  might  be  considered  prohibitive 
or  unjustifiable. 

The  gradient  of  a  liill  ma}-  be  reduced  by  increasing 
the  depth  of  the  sunnnit  cutting  or  liy  increasing  the 
length  of  the  road.  The  latter  metluul  is  preferable. 
Deep  cuttings  are  objcctii  mable,  especiall\-  as  in  the 
winter  seasons,  unless  protected  by  snow  fences,  the}' 
are  liable  to  drift  full  of  snow  and  cause  blockades 
on  the  road.  While  it  is  almost  imi)ossible  to  entireh 
avoid  them   in  rough  mountainous  regions,  still,  in 
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endeavoring  to  reduce  the  ,e;radient,  distance  should 
be  increased  by  ff)llovving  the  most  ])ractical  course 
open  along  the  slope  of  tlie  hill  until  the  Ijottom  is 
reached,  where  llic  direction  may  be  corrected  on  the 
flats  below. 

The  bad  ef¥ects  of  the  steejjness  of  hills  are  es- 
pecially felt  in  the  winter,  when  the  ice  covers  the 
road,  because  the  slippery  surface  causes  danger  in 
descending,  as  well  as  increased  labor  in  ascending. 
If  a  hill  has  to  be  ascended,  the  road  up  it  should  no- 
where have  the  smallest  descent,  for  that  would  make 
two  hills  instead  of  one.  It  should  be  so  located,  and 
have  such  cuttings  and  fillings,  as  will  secure  a  gradu- 
al and  uninterrupted  ascent  the  whole  way.  In  this 
respect  engineering  skill  can  make  wonderful  imi)rove- 
ments  and  will  assist  wonderfully  in  selecting  the 
best  possible  location  for  the  road. 

No  job  of  road  construction  can  l)e  considered  com- 
pleted that  does  not  provide  adecjuate  drainage  facili- 
ties. By  this  is  meant  the  construction  of  the  neces- 
sary surface  drains,  or  vmderground  system  of  tile 
drains,  and  the  placing  of  all  culverts  required  in  con- 
nection therewith,  so  as  to  permit  the  escape  of  all 
water  which  may  accumulate  along  the  road. 

The  cross  section  of  the  road  should  be  so  shaped 
that  water  will  not  lie  upon  its  surface,  but  will  have 
free  and  uninterruj)ted  access  to  the  gutters  or  side 
drains.  This  is  a  very  essential  factor  in  the  life  of  a 
road.  The  construction  and  preservation  of  a  properly 
shaped  cross  section  adds  to  the  comforts  and  con- 
veniences of  travel  upon  it,  and  lengthens  the  life  and 
usefulness  of  the  road  to  an  inestimable  extent. 

The  cross  section  of  an  earth  road  will  require  a 
greater  rise  at  the  centre  than  a  hard  surface  road,  but 
care  should  be  taken  not  to  make  this  excessive,  be- 
cause it  will  have  the  effect  of  concentrating  the  traffic 
at  tlie  centre — that  being  the  only  part  of  the  road 
where  a  vehicle  can  retain  an  upright  position  and 
thereby  cause  ruts  to  be  formed  which  will  prevent 
the  rain  water  falling  on  the  surface  to  escape  to  the 
side  gutters;  very  much  to  the  injury  of  the  road.  The 
rise  given  to  the  crown  of  a  road  should  bear  a  cer- 
tain proportion  to  the  width  of  the  roadway.  For  earth 
and  gravel  roads,  this  rise  should  be  about  one  twenty- 
fourth  of  the  width  of  the  road  surface.  Macadam 
roads  do  not  require  this  amount,  and  possibly  about 
one-fortieth  of  the  width  would  be  sufficient.  On 
asphalt,  brick,  creosoted  wood  block,  or  other  surface, 
the  rise  may  be  reduced  still  more. 

Upon  the  foundation  depends  the  permanency  and 
stability  of  any  road  whether  it  be  the  cominon  earth 
road  or  the  highest  class  of  pavement.  If  the  founda- 
tion is  weak  and  faulty,  the  surface  will  soon  become 
broken  and  impassable.  The  character  of  the  natural 
soil  over  which  the  roadway  is  to  pass  has  an  import- 
ant bearing  on  the  forming  and  kind  of  foundation. 
But  whatever  be  the  character  of  the  soil,  it  must  be 
kept  dry.  Sands  and  gravel  which  do  not  hold  water 
present  no  great  difficulties  in  securing  a  solid  founda- 
tion. It  is  with  clays  and  soils  of  retentive  nature 
where  the  greatest  difficulties  are  encountered. 

The  essentials  necessary  to  forming  a  good  founda- 
tion are : 

(1)  The  entire  removal  of  all  perishable  or  yielding 
material. 

(2)  The  drainage  of  the  sub-soil  wherever  necessary. 

(3)  The  compaction  of  the  natural  soil  by  a  roller  of 
proper  weight  and  shape. 

Where  the  traffic  demands  a  more  substantial  and 


unyielding  f(nmdation  than  the  natural  soil  will  af- 
ford, a  fourth  essential  may  become  necessary,  as  the 
placing  upon  the  natural  soil  compacted  as  aff»remen- 
tioned  a  sufficient  thickness  of  hard  durable  'material 
such  as  rock  or  concrete. 

It  is  the  foundation  of  a  road  alone,  where  even 
relative  permanency  is  possible  to  be  secured,  and  this 
can  only  be  accomplished  by  exercising  the  greatest 
care  in  forming  it  and  afterwards  prf^tecting  it  from 
the  destroying  actions  of  traffic  and  the  elements  by  a 
suitable  wearing  surface. 

This  wearing  surface  may  consist  of  a  coating  of 
gravel,  macadam,  asphalt,  brick,  or  other  pavement 
that  will  act  as  a  protection  to  the  foundation.  Upon 
it  cotnes  the  inevitable  wear  and  tear  of  traffic  and 
in  a  well  designed  and  constructed  road  this  should  be 
the  only  portion  requiring  repairs  or  replacement  so 
long  as  the  original  design  of  the  road  remains  suit- 
able for  the  traffic  upon  it  or  capable  of  withstanding 
any  extra  traffic  that  it  may  through  time  be  ex- 
posed to. 

A  completed  job  of  road  work  should  include  per- 
manence of  location,  adecjuate  drainage  facilities,  foun- 
dations and  surface  covering  compatible  with  the  de- 
mands of  traffic  upon  it  so  that  transportation-  and 
intercommunication  can  be  carried  on  with  safety  to 
the  public  with  the  least  possible  inconvenience  and 
the  lowest  possible  cost. 


Specifications  for  Concrete  Pavements 

SOME  interesting  points  in  the  specifications  for 
concrete  pavements,  written  by  M.  M. 
O'Shaughnessy,  City  Engineer  of  San  Fran- 
cisco, and  recently  adopted  by  the  }5oard  of 
Supervisors,  follow:  The  concrete  is  of  \:2:3y>  mix- 
ture. After  mixing,  the  concrete  is  deposited  rapidly 
in  successive  batches ;  the  concrete  is  deposited  to  the 
required  depth  and  for  the  entire  width  of  the  pave- 
ment in  a  continuous  operation  between  transverse 
and  longitudinal  joints  without  the  use  of  intermedi- 
ate forms  or  bulkheads.  In  case  of  a  breakdown,  con- 
crete must  be  mixed  by  hand  to  complete  the  section 
or  to  an  intermediate  transverse  joint  placed  at  the 
point  of  stopping  work.  Any  concrete  in  excess  of 
that  needed  to  complete  a  section  at  the  stopping  of 
work  is  not  to  be  used  in  the  work.  Longitudinal 
joints  filled  with  %  in.  of  prepared  felt  are  constructed 
between  the  curb  and  the  pavement  on  each  side  of 
the  roadway,  and  along  the  centre  line  where  the  road- 
way exceeds  25  ft.  in  width.  Transverse  expansion 
joints  are  constructed  in  straight  lines  at  right  angles 
to  the  centre  line  of  the  roadway  for  the  full  width  of 
the  pavement  and  at  intervals  not  exceeding  25  ft. 
The  surface  of  the  pavement  is  sprayed  with  water  as 
soon  as  the  concrete  is  sufficiently  hardened  to  pre- 
vent pitting  and  is  kept  wet  until  a  sand  covering  is 
placeci.  As  soon  as  this  can  be  done  without  damag- 
ing the  concrete,  the  surface  of  the  pavement  is  cover- 
ed with  a  layer  of  sand  at  least  1-in.  thick,  and  cover- 
ing kept  moist  for  at  least  10  da}-s.  The  pavement  is 
not  to  be  opened  for  traffic  for  a  period  of  at  least  20 
days  after  being  laid.  The  contractor  is  required  to 
maintain  the  sand  covering  for  a  period  of  at  least  10 
days  and  must  erect  and  maintain  barriers  to  protect 
the  concrete  from  traffic,  and  any  part  of  the  pavement 
damaged  by  traffic  or  other  causes  prior  to  its  official 
acceptance  must  be  repaired  or  replaced  b)'  the  con- 
tractor at  his  own  expense  in  a  manner  satisfactory  to 
the  engineer. 
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Concrete  as  a  Paving  Material 

By  J.  F.  Rhodes- 

DL'RIXd  the  last  few  years  the  use  of  concrete 
a>  a  paving-  material  has  had  a  very  rapid 
.growth  both    in  Canada    and    the  United 
States.    Up  to  the  end  of  the  year  V)07  re- 
cords show  that  onh-  twenty-seven  municipalities  in 
the  United  States  and  four  in  Canada  had  used  con- 
crete. 

The  most  noteworthy  of  the  early  pavements  in 
the  United  States  is  that  at  Bellefontaine,  Ohio,  which 
was  constructed  in  1893.  This  ])avement  was  laid  on 
the  market  square  whicii  naturally  was  subjected  to 
heavy  traffic,  .\fter  standing  traffic  twenty-two  years, 
it  is  still  in  use  and  in  good  condition.  Other  early 
users  in  the  United  States  were  Richmond,  Ind.,  and 
Chicago,  111.  The  latter  city  laid  80,000  square  yards 
previous  to  1908. 

The  early  users  in  Canada  were  Toronto,  Wood- 
stock, and  \Vinds'()r.  Out.   The  two  former  places  used 
1     it  only  in  lanes,  Toronto  first  laying  concrete  in  1898, 
I     and  \\'o(^dstock  in  1905.    Toronto  continued  its  use  in 
lanes  to  a  very  limited  extent  until  1913.    During  the 
years  1913  and  l'U4  the  city  laid  approximately  six 
miles.    Windsor  first  used  concrete  for  street  paving 
in  1907,  when  they  constructed  six  streets,  totalling 
I     35,000  square  yards,  at  a  cost  of  approximately  $1.00 
l)er  square  yard.    Windsor  at  present   has  approxi- 
mately twent\-five  miles   of  concrete   in  residential 
streets  and  it  is  ])racticall_\-  their  standard  type  of  con- 
struction. 

During  the  last  few  years  the  increased  yardage 
of  concrete  has  been  very  marked.  Below  are  tables 
showing  the  approximate  yardage  laid  in  Canada  and 
the  United  States  to  date.  In  Canada  a  large  percent- 
age of  the  concrete  has  been  laid  as  pavements  in 
municipalities.  The  largest  system  of  concrete  pave- 
ments is  in  A\'indsor,  mentioned  previously,  and  the 
longest  rural  highway  is  that  in  Laval  County,  Que., 
on  Isle  Jesus,  from  Pont  Viau  to  the  Ste.  Rose  Parish, 
a  distance  of  61/2  miles.  The  following  table  gives  data 
Mil  Canadian  concrete  pavements: 


Year 

Number  of  Places 

Yardage 

Total  Yardage 

I'p  to  1!)()8 

42,189 

42,189 

1908 

30,617 

72,806 

1909 

4 

24,983 

97,789 

1910 

8 

158,790 

256,579 

1 '.)  11 

9 

86,605 

343,184 

1912 

18 

237,622 

580,806 

19i:! 

38 

468,799 

1,049,605 

1914 

41 

550,305 

In  the  table  showing  concrete  paxements  in  the 
United  States,  the  yardage  includes  both  city  streets 
and  rural  highways.  Data  is  not  at  hand  which  shows 
what  proportion  is  city  street  paving.  1  lowever.  sta- 
tistics indicate  that  286  cities  in  the  United  States 
built  concrete  in  1914  totalling  4,787,003.56  square 
yards.  Previous  to  1*)14,  448  municipalities  had  used 
concrete  for  street  paving. 

Concrete  Pavements  in  the  United  States 


N'i-;ir  Amiiuni  I'ntal  Aiuimiil 

I  \t  to  1909  1.141.500  1,141,500 

1900  274,000  1,415.500 

1910  1.026,600  2,442,100 

1011  1.861,100  4.303.200 

1912  5.556.656  9.579.856 

1913  8,576,160  18,436,016 

1914  Not  complete   


•Of  the  Canada  t'cment  CompRny. 


In  the  development  of  concrete  pavements  many 
changes  have  been  made  in  their  design  and  construc- 
tion. In  the  early  work  they  were  built  on  the  same 
principle  as  sidewalks,  having  a  bottom  course  of  con- 
crete with  a  cement  and  sand  top,  and  finished  in  the 
same  manner  as  sidewalks,  it  is  now  more  general  to 
build  the  pavements  of  one-course  concrete  through- 
out, using  a  rich  mixture  of  concrete,  the  standard 
specifications  being  in  proportions  of  1  part  of  cement 
to  2  parts  of  sand  and  3  parts  of  crushed  stone  or 
coarse  gravel.  It  is  also  the  custom  to  make  joints  in 
the  pavements  at  intervals  of  not  less  than  25  feet,  in 
place  of  making  them  in  small  slabs  as  in  the  earlier 
ones.  When  using  concrete  for  the  paving  of  city 
streets  and  in  all  roadways  which  are  20  feet  or  more 
in  width,  it  is  becoming  the  practice  to  reinforce  them 
by  the  use  of  a  woven  steel  fabric  placed  not  less  than 
2  inches  or  more  than  3  inches  from  the  top  surface  of 
the  pavement.  This  reinforcing  is  intended  to  over- 
come the  chances  of  cracking  of  the  concrete  from  the 
shrinkage  stresses  and  the  stresses  induced  by  the 
moisture  contained  in  the  concrete.  Where  reinforc- 
ing is  used  for  bad  conditions  in  the  foundation  this 
has  to  be  designed  according  to  special  conditions. 

There  has  also  been  a  great  advance  in  the  man- 
ner in  which  concrete  for  street  purposes  is  construct- 
ed. The  work  is  now  done  much  more  rapidly  owing 
to  the  use  of  better  machinery,  and  greater  care  is 
taken  with  the  mixing  of  the  concrete.  The  latest 
specifications  require  that  all  the  concrete  should  be 
mixed  at  least  three-quarters  of  a  minute  in  the  batch 
mixers.  This  is  done  in  order  to  obtain  a  concrete 
which  will  be  absolutely  uniform  and  thereby  wear  at 
the  same  rate  in  all  places,  and  be  of  uniform  strength 
throughout. 

From  results  already  obtained  in  concrete  street 
paving  many  engineers  are  of  opinion  that  concrete, 
when  properly  built,  gives  one  of  the  most  durable 
pavements  for  the  money  expended. 

Sixty-three  municipalities  in  Canada  have  con- 
structed concrete  pavements,  and  nearly  all  of  these 
have  added  to  the  streets  first  built.  This  indicates 
that  concrete  pavements  are  meeting  the  needs  of 
many  municipalities  and  are  proving  satisfactory  to 
those  who  use  them. 


Production  of  potash  from  feldspar  by  a  new  pro- 
cess is  described  by  E.  W.  Coggeshall  in  a  paper  be- 
fore the  National  Lime  Manufacturers'  Association. 
Powdered  feldspar  is  mixed  with  one-fifth  its  weight 
of  powdered  quicklime  and  sprinkled  with  a  solution 
of  calcium  chloride.  The  calcium  chloride  binds  the 
powder  into  lumps.  These  lumps  are  fed  to  a  rotary 
kiln  similar  to  a  cement  kiln,  and  under  the  influence 
of  the  high  heat  the  potash  in  the  feldspar  is  released 
from  its  union  with  the  silica  and  unites  with  the 
chlorine  to  form  muriate  of  potash,  which  is  readily 
soluble  in  water.  By  leaching  the  lumps  discharged 
lr(nn  the  kihi,  a  solution  of  about  10  per  cent,  of  muri- 
ate of  potash  is  obtained.  The  water  in  the  solution 
is  evaporated  by  the  waste  from  the  kihi  gases.  It 
is  stated  that  the  potash  salts  obtainable  in  this  way 
can  be  produced  commercially  for  a  lower  figure  than 
those  imported  from  Germany  under  normal  condi- 
tions, 'i'he  total  importations  of  potash  salts  from 
Germain  during  1914,  notwithstanding  the  interrup- 
tion to  the  business  during  the  last  four  months  of  the 
vear,  amounted  to  nearly  486,000.000  pounds,  valued 
at  $8,750,000. 
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The  Economics  of  Pavement  Repairing 

Providing  a  Roadway  for  an  Indefinite  Continuous  Period  at  Minimum 
Expense    Method  of  Determining  Limit  beyond  which  Cost 
of  Maintenance  by  Repair  Exceeds  that  of  Renewal 


H<)\\'|<.\  I'.K  well  a  roadway  may  he  constnut- 
ed,  there  must  he  repair.s,  and  such  will  in- 
crease in  extent  and  e.xpense  until  a  limit  is 
readier  where  renewals  are  dictated  hy  ct)n- 
siderations  of  economy,  says  Georjre  H.  Norton  in  an 
article  in  The  Cornell  Civil  Engineer.  While  there 
may  be  an  interesteg  possibility  of  maintaining  a  road- 
way in  satisfactory  service  by  continued  repairs  for  an 
indelinite  time,  such  to-day  appears  a  remote  contin- 
gency. The  requirement  to  be  met  is  that  of  ininimiuu 
expense  for  providing  a  roadway  for  an  indertnite  con- 
tinuous i)eriod  of  time,  or  determination  of  the  limit 
where  maintenance  by  repair  exceeds  in  cost  mainten- 
ance by  renewal.  To  determine  this  limitation  we 
must  know  the  cost  of  repairs  year  by  year  and  the 
cost  of  renewal,  which  theoretically  may  be  the  same 
as  the  cost  of  original  construction. 

Some  hold  that  sinking  fund  ])rovisions,  etc., 
should  enter  into  this  determination,  but  a  full  con- 
sideration of  the  various  methods  by  which  funds  are 
provided  and  the  varying  values  of  moneys  to  the 
diverse  contributors  to  the  expense  ■seem  to  make  this 
an  unnecessary  refinement,  at  least  until  a  general 
theory  is  better  founded  and  accepted. 

I"'or  this  discussion  we  accept  the  fact  that  pave- 
ment rei)airs  increase  with  the  age  of  the  pavement, 
and  will  further  assume  that  the  cost  of  renewal  of 
wearing  surface  is  ecjual  to  the  original  cost  of  provid- 
ing such  surface. 

Where  repairs  increase  directly  as  the  first  1)0 wer 
of  the  age,  then  the  economical  limit  of  life  is  reached 
when  the  total  cost  of  repairs  equals  the  cost  of  the 
article.  When  these  repairs  increase  with  the  square 
of  the  age,  then  the  limit  is  reached  when  repair  cost 
equals  one-half  that  of  the  article.  If  the  repair  rate 
increases  by  any  iniiform  rate,  then  a  mathematical 
solution  can  be  reached  for  minimum  cost  of  providing 
a  continuous  surface  by  repairs  or  renewal. 

Unfortunately,  the  variations  in  soil,  climate,  traf- 
fic, and  materials,  plus  the  ever-present  limitations  of 
human  judgment,  make  most  unlikely  any  regular 
curve  of  increase  in  repair  cost  of  a  single  rcjad  or  pave- 
ment. No  average  result  of  a  number  of  examples 
can  be  truthfully  used  as  a  criterion  for  a  single  case. 
The  determination  must,  therefore,  be  made  from  the 
record  of  the  individual  pavement,  although  such  de- 
termination may  well  be  made  in  the  light  of  a  know- 
ledge of  general  behavior  and  limitations  of  other 
similar  construction.  The  method  here  proposed  is 
simple  in  its  application,  readily  understood  by  the 
layman,  and  is  apparently  as  accurate  as  this  problem 
at  its  best  will  warrant. 

To  determine  the  economical  limit  of  rei)airs  two 
variables  must  be  considered,  and  the  limit  will  occur 
at  the  minimum  of  their  simi.  If  a  pavement  surface 
is  used  for  twenty  years,  one-twentieth  of  its  cost  may 
be  taken  as  its  annual  depreciation:  but  if  in  use  but 
ten  years,  then  one-tenth  the  cost  is  the  annual  depre- 
ciation. For  any  particular  class  of  pavements  there 
may  be  ])rei)ared  a  table  of  depreciation  by  dividing 
the  cost  of  renewable  surface  by  numbers  represent- 
ing the  age  of  the  pavement.    For  the  cost  of  repairs. 


if  at  the  enrl  of  ten  years  10  cents  per  \arfl  has  been 
expended  for  repairs,  the  average  rate  has  been  one 
cent  per  year.  If  at  the  end  of  twenty  years  60  cents 
per  yard  has  been  expended,  then  the  average  repair 
rate  has  been  three  cents  per  yard  per  year. 

['"or  an  api)lication  of  this  method  the  following 
laliulation  is  made: — 
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In  the  above  tabulation  the  cost  of  renewable  sur- 
face is  assumed  at  $1.50  a  square  yard.  This  amount 
is  divided  by  the  consecutive  numbers  representing 
age  of  pavement  (column  1),  and  gives  the  annual  al- 
lowance for  depreciation  as  shown  in  column  The 
actual  expenditures  made  annually  for  repairs  per 
square  yard  are  given  in  column  2.  In  column  3  are 
shown  the  totals  of  such  repair  cost  to  the  given  year, 
and  in  column  4  the  average  cost  of  repairs  per  vear 
to  that  date  (column  3  dixided  b\-  column  1  1.  Col- 
umn 6  (the  sums  of  columns  4  and  5)  shows  the  cost 
of  dei)reciation  plus  cost  of  repairs,  and  in  this  is  to 
be  found  the  minimum  or  limit  of  repairs.  This  ex- 
ample shows  that  the  cost  of  providing  the  pavement 
o\cr  a  term  of  years,  depreciation  plus  repair^,  had 
been  a  decreasing  one  except  in  the  28th  year,  where 
a  large  repair  expenditure  had  raised  the  annual  cost, 
but  that  a  lower  cost  was  reached  thereafter. 

An  immediate  use  of  such  a  tabulation  is  found  in 
determination  of  the  allowable  repairs  for  any  year. 
An  inspection  at  once  shows,  with  an  annual  cost  of 
''.3  cents  per  yard  per  year  at  the  20th  year,  that  if 
9.5  cents  be  expended  in  the  21st  year  the  annual  cost 
rate  will  remain  the  same.  .\s  the  repairs  in  the  21st 
year  were  less  than  9.5  cents  (5.8  cents)  the  average 
annual  cost  was  reduced  to  9.3  cents.  Had  it  exceed- 
ed 9.5  cents  tlic  average  annual  cost  would  ha\  e  been 
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iiicreased.  I*"i"iim  the  above  considerations  the  follow- 
ins'  rule  is  formulated: 

The  allowable  repairs  for  a  succeedin*;'  \  ear- should 
IK  it  exceed  the  sum  of  the  total  cost  of  repairs  to  date, 
plus  the  cost  of  the  wearini;  surface,  divided  l)y  the 
aj;e  of  pavement,  and  when  the  necessary  repairs 
would  exceed  such  amount  the  street  should  be  resur- 
faced. This  rule,  like  the  celebrated  artist's  paints, 
should  be  applied  with  brains.  It  is  l)elieved  to  be 
sound,  simple,  easy  of  application,  and  a  \aluable  aid 
to  an  ent^ineer's  broad  judj^nient. 

To  fairly  discuss  the  rule  some  applications  are 
^iven.  These  are  from  maintenance  records  of  sheet 
asphalt  pavements  in  Bufifalo,  N.Y.,  where  detailed 
records  of  yearly  costs  are  available  for  nearly  700 
contracts.  In  figure  1  are  shown  annual  cost  (repairs 
plus  depreciation )  for  six  streets  with  fairly  uniform 
rc|)airs.  There  is  also  plotted  for  reference  the  curve 
of  depreciation  (cost — 150  cents — divided  by  age),  all 
figures  in  cents  per  square  yard.  Fig.  2  shows  the 
same  record  for  three  streets  in  which  the  rule  of 
minimum'  cost  has  been  violated  and  repairs  con- 
tinued. 

These  streets  may  be  described  briefly  as  follows : 
(  1  )  17,233  square  yards,  heavy  traffic,  about  5,000 

tons  per  day,  now  in  good  condition  except  somewhat 

uneven. 

(2)  5,800  square  \  ards,  heavy  traffic  street.  Con- 
demned in  24th  }  ear. 

(3)  19,100  stjuare  yards,  medium  traffic  street, 
(ieneral  ctMiditions  warrant  an  early  condemnation. 

(4)  22,500  square  yards,  medium  traffic.  Con- 
demned in  31st  year  and  repaved  in  32nd  year.  This 
street  is  used  for  further  study  in  figure  3. 

(5)  8,900  square  yards,  residence  street.    Laid  on 


16  ZO  24  26  32 

Years,  Aqe  of  Pavement 

FIG.  1.   ANNUAL  COST  OK  CERTAIN  PAVEMENTS  AT 
VARIOl'S  AGES. 


Cost  of  surface  plus  cost  of  repairs  divided  bv  aae  of  pavement, 
with  depreciation  or  renewal  curve  (or  determination 
of  minimum  cost. 

a  bitnniinou>  ba'-e.  Surface  worn  \cry  thin,  but  bitu- 
minous base  prevents  dee])  iioles. 

(6)  5,800  square  yards,  short  residence  street  of 
exceptionally  low  repair  costs,  0.8  cent  ])er  yard  per 
year  for  27  years;  apparently  destined  for  long  life. 

(7)  7,000  square  yards,  residence  street  in  fairly 
serviceable  condition.  In  its  22nd  and  23rd  years  27.0 
cents  per  yard  was  expended  for  repairs. 


(8)  13,400  square  yards,  medium  traffic  street. 
One  of  several  streets  laid  same  year  on  which  guar- 
antee was  voluntarily  extended  3  )'ears.  In  its  24th 
and  25th  years  48.6  cents  per  square  yard  was  expend- 
ed for  repairs.    Now  in  fair  condition. 

(9)  18,200  square  yards,  medium  traffic  residence 
street,  now  in  fair  condition.  In  22nd  and  23rd  years 
20.9  cents  per  square  yard  was  expended  for  repairs. 

Some  irregularities  in  these  lines  are  due  to  known 
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YearSj  Aqc  of  Pavement 

TIG.  2.  ANNUAL  COST  OF  CERTAIN  PAVEMENTS  AT 

VARIOUS  AGES. 
Cost  of  surface  plus  cost  of  repairs,  divided  by  age  of  pavement,  • 
where  minimum  cost  rule  has  been  violated. 

insufficiency  of  repairs  or  entire  omission  for  one 
year. 

In  applying  this  rule  sexeral  points  should  be 
borne  in  mind : 

(a)  Repairs  due  to  settlements  or  other  local 
causes  may  warrant  a  high  rate  when  such  repairs 
may  place  the  whole  surface  in  a  satisfactory  condi- 
tion. 

(b)  Known  deficiencies  of  repairs  for  a  period  fol- 
lowed by  such  as  replace  deficiency  must  be  given  due 
consideration. 

(c)  Due  regard  for  general  condition  of  whole  sur- 
face. Occasionally  pavements  exhibit  some  traits  of 
the  celebrated  ''one  horse  shay." 

(d)  If  a  pavement  is  plainly  of  quality  below-  the 
average  of  its  kind,  its  annual  costs,  while  decreasing, 
may  be  so  much  above  the  reasonable  expectations 
for  its  successor  that  the  rule  should  be  drawn  tightly 
or  perhaps  forced;  while  with  the  reverse  condition 
some  leniency  may  be  felt  for  one  which  is  giving 
better  than  average  service.  This  is  illustrated  b}^ 
No.  5  above. 

The  impossibility  of  making  such  uniform  repairs 
as  to  create  a  smooth  curve  of  annual  cost  demands  a 
careful  study  of  the  line,  and  a  smoothed  or  average 
curve  of  cost  may  well  be  sketched  and  studied  in  mak- 
ing final  decision. 

'J'his  rule  has  been  applied  in  lUiffalo  for  about 
three  years,  at  first  as  a  check  upon  the  opinions  of 
those  long  in  charge  of  such  work,  and  later  as  a  guide 
in  "the-  formation  of  sucli  oi)inions.  and  it  li;is  been 
found  to  be  most  sound  and  to  con  form  to  iudgmcnt 
based  on  extended  experience. 

The  argument  for  the  use  of  a  sinking  fund  curve 
instead  of  a  straight  depreciation,  while  theoretically 
warranted,  has  little  practical  merit. 

In  I'ig.  3  is  shown  line  Ai,  straight  depreciation  or 
cost  di\ided  by  age;  lifie  Hi  is  the  sinking  fund  curve 
at  4  per  cent.  com[)ound  interest  to  ])roduce  $1.50  at 
the  given  age.  They  depart  from  the  parallel  by  only 
about  0.1  cent  between  20  and  30  year  ages — an  im- 
material amount,  .\bo\e  these  lines  have  been  plot- 
ted, as  lines  .A  and  P.,  the  record  of  street  No.  4  of 
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I'it^.  1,  based  rcsjjcetivcly  on  stiaij^lit  .'ind  siiikiiij,'  ftiiKl 
depreciation  ;  they  show  no  appreciable  difference  in 
character  to  warrant  use  of  the  more  complicated  sink- 
ing fnnd  provision. 

Another  clement  may  well  enter  into  this  problem. 
In  the  alcove  discussion  no  allowance  has  l)een  made 
for  deteriorated  conchtion  of  a  roadway  durin<^  its  de- 
termined life,  (lenerally  an  old  surface  will  be  uneven 
and  less  desirable  even  if  intact  and  .serviceable,  and 
at  times  some  weis^ht  should  !)e  f^iven  to  such  condi- 
tion. It  is  po.ssible  in  the  rule  herein  suj:^gested  to 
make  allowance  for  a  deteriorated  useful  value  of  a 
wcarini;  surface  and  also  give  weight  to  losses  occa- 
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Fig.  .3.    Flat  depreciation  or  renewal  compared  with  sinking  fund  provision 
to  show  parallelism  at  critical  ages.  Repair  costs  of  street  No. 
4,  Fig.  1,  added  to  show  similarity  of  lines  of  cost. 

sioned  through  interru])tion  of  traffic  in  resurfacing  by 
decreasing  or  increasing  the  assumed  value  of  the 
wearing  surface. 

No  attempt  has  l)cen  made  to  discuss  tiic  \arious 
theories  which  have  I)een  advanced  for  this  |)ur])ose, 
as  such  would  of  necessity  be  somewhat  controversial. 
The  pure  theory  of  limitations  of  repairs  may  well 
have  more  extended  and  public  discussion  tlian  is 
generally  accorded  to  it.  It  is  of  the  essence  of  sound 
engineering  and  of  \ast  linancial  import. 


Work  on  the  Second  Simplon  Tunnel  continues  in 
spite  of  the  entrance  of  Italy  into  the  war.  The  south 
end  of  the  tunnel  is  on  Italian  territory,  the  north  on 
Swiss  territory ;  but  at  present  work  on  the  north  end 
is  discontinued,  while  progress  at  the  south  end  was 
not  interrupted  when  Italy  declared  war,  except  that 
the  number  of  workmen  was  reduced  by  the  call  to 
colours,  which  required  the  recruiting  of  a  new  force. 
The  May  advance  of  each  of  the  various  elements  of 
the  work  (crown  heading,  full  section  excavation,  side- 
wall  construction,  arch  construction)  in  the  south  end 
was  about  87.S  ft. ;  heading  work  was  prosecuted  from 
a  number  of  upraises.  The  total  length  of  completed 
tunnel  at  the  end  of  May  was  1.^,232  ft.  in  the  south 
end,  and  15,987  ft.  in  the  north  end,  or  a  total  of  31.21') 
ft.,  representing  48  per  cent,  of  the  final  Icngtii  of  the 
second  Simplon  Tunnel  (65,026  ft.). 


The  Design  of  Reinforced  Concrete 
Reservoirs* 

SOMI^  f)f  the  advantages  of  reinforced  concrete 
as  the  material  of  construction  for  water-work.s 
reservoirs  are:  there  is  a  saving  in  first  cost; 
a  reservoir  built  of  this  material  occupies  less 
space  than  one  constructed  in  masonry  or  brickwork, 
or  a  combination  of  both  ;  it  can  more  easily  be  made 
watertight;  it  increases  in  strength  with  age;  there  is 
less  likely  to  be  vegetation  upon  the  face  of  the  walls; 
practically  no  cost  in  maintenance. 

Circular  vs.  Rectangular  Reservoirs. — In  the  L'nited 
-States  most  of  the  modern  reservoirs  are  circular  in 
])lan.  Reservoirs  of  this  shape  are  seldom  constructed 
in  England,  British  engineers  preferring  a  rectangular 
structure.  I  recommend  the  circular  shape,  the  chief 
advantage  being  that  when  of  this  shape  no  angles 
occur,  so  tlfat  the  reservoir  wall  can  be  built  without 
a  joint.  This  is  a  great  advantage,  for  one  often  finds 
that  when  leakage  occurs  in  a  reservoir  it  can  be  traced 
to  the  point  where  the  walls  join.  Circular  reserv(Mrs, 
because  of  their  circular  form,  are  also  better  adapted 
to  withstand  external  earth  pressure ;  they  are  cheaper 
than  rectangular  ones. 

The  Twin  Peaks  reservoir  at  San  Francisco  is  a 
good  illustration  of  the  curvilinear  type  of  reservoir. 
This  may  be  briefly  described  as  follows : 

The  reservoir  was  completed  about  two  years  ago, 
and  is  a  good  example  of  what  may  be  done  in  rein- 
forced concrete.  It  is  oval  in  plan,  and  divided  into 
two  parts  ,by  a  reinforced-concrete  dam.  The  reser- 
voir is  situated  750  ft.  above  the  business  section  of 
the  city,  and  is  part  of  the  high-pressure  system  for 
lire-extinguishing  purposes  established  in  consequence 
of  the  great  fire  of  1906.  The  depth  of  water  allowed 
for  is  27  ft.,  and  the  capacity  is  11,000.000  gals.  The 
buttresses  of  the  dam  are  spaced  at  9-ft.  centres  on 
both  sides  of  the  wall.  They  are  1  ft.  in  thickness,  and 
13  ft.  wide  at  the  base. 

Watertight  Reservoirs. — Referring  to  the  leakage 
of  reservoirs,  we  would  say  that  this  is  a  problem 
which  has  engaged  the  serious  attention  of  engineers 
for  many  vears  past.  Reservoirs  have  been  construct- 
ed in  what  appeared  to  be  a  substantial  manner,  on  a 
good  foundation,  and  at  a  cost  of  many  thousands  of 
dollars,  but  they  have  never  ceased  to  leak,  and  while 
many  attempts  at  remedying  the  leakage  have  been 
made,  these  constructions  are  looked  upon,  from  an  en- 
gineering point  of  view,  as  a  failure. 

I  know  of  no  type  of  reservoir,  however,  which  is 
more  likely  to  be  watertight  than  that  constructed  of 
reinforced  concrete,  provided  the  reservoir  is  properly 
constructed  and  expansion  joints  are  inserted  in  suit- 
able positions  both  in  the  walls  and  floor  of  the  reser- 
voir, and  if  suitable  material  is  used  for  the  concrete.  • 
and  the  walls  are  not  less  than  a  minimum  thickness 
t)f  5  inches  and  are  well  reinforced,  and  that  the  depth 
of  water  in  the  reservoir  does  not  exceed,  say,  30  feet. 

The  thickness  of  the  floor  will  depend  entirely  upon 
the  sub-foundation.  This  floor  may  be  cither  of  plain 
or  reinforced  concrete  ;  if  the  latter  and  the  sub-found- 
ation is  good,  the  thickness  of  floor  should  not  be  less 
than  6  ins.  for  a  depth  of  water  up  to  15  ft.,  and  9  ins. 
for  a  depth  ranging  from  15  to  25  ft.,  and  12  ins.  from 
25  ft.  to,  say,  35  ft.  In  every  case  it  is  assumed  that 
the  floor  is  well  reinforced.    In  order  that  the  reser- 

*  From  an  address  by  Prof.  K.  R.  Matthews,  of  the  Department  of  Muni- 
cipal Engineering  of  the  University  of  London,  given  at  University 
College,  London,  Eng. 
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voir  may  be  watertight,  in  addition  to  the  before-named 
precautions,  great  care  must  be  taken  as  to  the  pro- 
perties used  in  the  concrete.  T  would  suggest  that 
never  should  a  weaker  mixture  be  used  than  1  :2 :4, 
and  where  the  depth  of  water  to  be  stored  is  not  less 
than.  say.  20  ft.,  I  would  recommend  a  mixture  of 
l:l3/>:3.  The  materials  should  be  very  carefully 
graded,  as  most  of  the  trouble  in  reservoir  work  oc- 
curs where  this  has  been  imperfectly  done. 

I  also  recommend  for  reservoir  work  that  a  wet 
mixture  shall  always  be  used,  and  while  a  dry  mix- 
ture may  show  a  better  result  as  regards  its  strength 
in  compression,  and  a  plastic  mixture  may  also  give 
better  results  in  this  way,  still,  a  wet  mixture  more 
perfectly  prevents  leakage,  and  on  that  account  should 
always  be  used. 

Not  only  so,  but  with  a  wet  mixture  the  reinforce- 
ment is  better  covered.  I  have  seen  reinforced-con  ■ 
Crete  work  where  a  fairly  dry  mixture  had  been  used, 
and  where  occasion  had  arisen  for  the  breaking  up  of 
the  concrete,  where  the  reinforcement  in  places  had 
not  been  covered  in  the  least  degree  by  the  concrete. 
This  had  occurred,  first,  because  the  mixture  was  too 
drv,  and,  secondly,  because  the  aggregate  used  was 
too  large.  In  practice  the  concrete  should  be  of  such 
a  consistency  that  every  portion  of  the  reinforcement 
will  be  well  covered,  and  every  crevice  filled. 

Not  only  is  this  obtained  by  using  a  wet  mixture, 
l)ut  with  such  a  mixture  when  the  forms  are  removed 
there  is  a  smooth  face  to  the  concrete,  and  on  this 
account  also  it  is  wise  that  the  mixture  should  be  fairly 
wet.  Care,  however,  must  be  taken  to  see  that  it  is 
not  too  wet.  It  is  possible  for  too  large  a  quantity 
of  water  to  be  added  so  that  the  grout  will  run  through 
the  joints  in  the  forms,  and  escape  from  the  wall ;  on 
no  account  should  this  occur.  If  reservoir  walls  are 
constructed  with  a  mixture  of  1:2:4,  the  ultimate 
strength  of  this  concrete,  assuming  well-graded  stone 
and  sharp  sand  is  used  as  the  aggregate,  will  be  about 
2,000  lbs.  per  square  inch  at  the  termination  of  one 
month,  and  2,700  lbs.  per  square  inch  at  the  end  of 
six  months.  The'  usual  working  stress  for  good  con- 
crete is  taken  at  600  lbs.  per  square  inch.  Under  ex- 
ceptional circumstances,  however,  this  may  be  reduced 
to,  say,  500  lbs.,  but  I  would  recommend,  generally 
speaking,  for  reservoir  work,  600  lbs.  per  square  inch. 

Reservoir  Piers. — These  are  sometimes  built  cir- 
cular in  plan,  and  there  is  a  slight  saving  in  the  space 
occujjied  by  so  doing.  It  is,  however,  more  costly  to 
construct  the  forms  in  this  shape,  and  the  advantage 
of  saving  in  s])ace  does  not  really  comj^ensate  for  the 
increased  cost.  The  usual  practice  in  this  country  is 
to  build  rectangular  piers,  and  to  chamfer  the  edges, 
say,  with  a  I  '/.-in.  clianifcT  tn  a  10-in.  m-  12-in,  square 
l)ier.  The  s(|uare  pier  has  the  advantage  also  that  it 
affords  a  better  seat  for  the  reinforced-concrete  beams 
carrying  the  roof  to  rest  upon. 

Reservoir  Roofs. — In  reinforced-concrete  reservoirs 
tiiis  usually  consists  of  a  reinforced-concrete  slab  5  ins. 
or  6  ins.  in  thickness,  carried  by  reinforced-concrete 
beams  which  rest  on  the  piers  just  referred  to.  Some 
engineers  ])refer  a  lighter  slab,  and  to  ensure  this  they 
introduce  a  system  of  secondary  beams.  For  my  own 
part  I  do  not  care  for  the  roof  slab  to  be  of  greater 
thickness  than  6  ins. ;  5  ins.  is  preferable,  and  the  beams 
can  be  designed  accordingly.  In  calculating  the  weight 
of  the  roof  it  is  necessary  to  include  the  weight  of 
concrete  and  reinforcement  forming  the  beams  am! 
slags,  also  to  allow  for  any  soil  which  may  be  spread 
on  the  roof.    This  is  usually  about  1  ft.  or  IS  ins.  in 


thickness,  also  to  assume  a  thickness  of  snow  of,  say, 
2  ft.  It  is  necessary  to  construct  two  or  three  open- 
ings in  the  roof  for  the  purpose  of  getting  to  the  inside 
of  the  reservoir,  and  iron  ladders  are  usually  built  in 
at  these  points.  The  openings  need  not  be  larger  than 
6  ft.  by  3  ft. 

Cement  Grouting. — It  is  always  advisable  after 
short  sections  of  the  work  have  been  completed  to 
wash  the  walls  over  with  two  coats  of  cement  grout, 
1  to  1  (sand  and  cement).  This  fills  in  any  slight 
cracks  which  may  have  occurred  on  the  surface  of  the 
concrete.  A  fortnight  should  elapse  before  the  grout 
is  applied.  No  further  cracks  on  the  surface  of  the 
concrete  will  be  likely  to  occur. 

Wetting  Concrete. — If  the  reservoir  is  being  built 
during  the  summer  months,  when  the  sun  is  likely  to 
dry  the  surface  of  the  concrete  very  rapidly,  the  latter 
should  be  frequently  wetted  so  as  to  retard  the  driving 
action  of  the  sun.  It  is  also  advisable  to  do  this  in 
high  winds. 

Size  of  Aggregate. — In  reservoir  work  the  aggre- 
gate used  in  the  construction  of  the  concrete  walls, 
floor,  piers  and  beams  of  the  reservoir  should  be  cap- 
able of  passing  through  a  %-in.  ring ;  for  the  roof  slabs 
it  should  be  capable  of  passing  through  a  y^-m.  ring. 

Where  the  thickness  of  the  concrete  floor  exceeds 
9  ins.  the  aggregate  should  be  capable  of  passing 
through  a  1-in.  ring,  the  upper  4  ins.  of  the  concrete 
in  the  floor  should  consist  of  concrete,  the  aggregate 
of  which  is  capable  of  passing  through  a  ^-in.  ring. 

Reinforcement. — It  is  not  my  intention  to  advocate 
any  particular  system  of  reinforcement.  There  are 
many  in  the  market,  and  most  of  them  are  good,  and 
I  say  this  after  having  used  several  dift'erent  systems 
myself.  It  is  quite  possible,  however,  and  I  strongly 
advise  you  to  adopt  this  course,  for  the  municipal  en- 
gineer to  work  out  his  own  stresses  and  design  his 
own  system  of  reinforcement. 

Thickness  of  Walls. — For  heads  up  to  10  ft.  a  5-in. 
wall  will  generally  be  found  to  he  sufficient;  a  4-in. 


MY  SON 

I  that  had  yearned  for  youth,  my  own,  again, 

And  mourned  the  wasted  hours  of  younger  days, 

I  that  had  sighed  for  Spring,  for  Summer,  when 
The  snows  of  Winter  covered  all  my  ways — 

I  that  had  prayer  for  years,  for  only  one. 

Have  found  that  prayer  answered  in  my  son. 

He  is  myself  again,  with  hopes  of  old. 

With  old  temptations  and  with  old  desires : 

He  is  myself  again — the  clay  to  mold 

Into  the  man,  and  all  the  man  aspires. 

Who  says  that  youth  returns  to  us  no  more? 

He  is  as  I  was  in  the  days  of  yore. 

In  my  own  days,  in  my  own  days  of  youth. 

Ah,  how  I  wished  a  comrade  and  a  friend  ! — 

To  help  me  keep  the  quiet  path  of  truth 

And  through  temptation  my  own  feet  attend. 

So  shall  I  journey  onward  by  his  side. 

His  father — yes,  his  comrade  and  his  guide. 

I  that  have  failed  shall  shape  success  in  his. 

I  that  have  wandered  point  the  proper  path, 
A  signal  when  the  signal  lights  are  dim. 

A  roof  to  fend  him  from  the  storms  of  wrath — 
So  we  shall  journey  upward.  I  and  he. 
And  he  shall  be  the  man  I  meant  to  be. 

— Douglass  Malloch. 
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will  answer,  I)ut  1  prefer  a  mininniin  thickness  of  wall 
of  5  ins.  It  has,  however,  been  suggested  that  the 
walls  should  be  increased  in  thickness  for  every  addi- 
tional 5  ft.  increase  in  head  ])ressure.  I  agree  with 
this  suggestion,  but  ])refer  that  the  top  6  ft.  of  the 
reservoir  wall  shall  be  5  ins.  in  thickness,  and  that  the 
wall  shall  be  increased  in  thickness  by  2  ins.  for  every 
additional  6  ft.  of  its  height. 

It  is  usually  desirable  to  build  counterforts  or  but- 
tresses at  the  back  of  the  wall. 

'iliere  is  a  saving  of  from  20  to  25  })er  cent,  by 
using  reinforced  concrete  in  the  construction  of  reser- 
voirs. Some  engineers  recommend  that  the  water  face 
or  reservoir  walls  shall  be  plastered  with  1  to  1  cement 
mortar  to  a  thickness  of  ^  in.  or  -^^  in.,  but  1  do  not 
favor  this  ;  1  think  it  is  unnecessary. 

Stresses. — The  elongation  of  steel  being  so  much 
greater  than  that  of  concrete,  it  is  advisable,  in  order 
to  ensure  of  the  reservoir  being  watertight,  to  limit  the 
stress  to  12,000  lbs.  per  square  inch,  and  I  think  it  is 
advisable  in  reservoir  work  to  use  bars  which  give  a 
mechanical  bond,  such  as  the  indented  bar,  twisted 
bar,  lug  bar,  or  one  of  the  other  various  types  of  bars, 
rather  than  jjlain  bars,  but  this  only  applies  to  reser- 
voir work,  as  plain  bars  are  admirable  for  all  other  re- 
inforced concrete  work. 

It  is  necessary  that  an  ade([uate  percentage  of  steel 
be  inserted  in  the  concrete  in  both  directions,  even 
when  the  stresses  due  to  water  pressure  occur  in  one 
direction  only,  or  otherwise  slight  cracks  may  occur. 

Backing  of  Reservoir  Walls 

Reservoirs  may  be:  (a)  Entirely  sunk  below 
ground;  (b)  partly  sunk  below  ground;  (c)  out  of 
ground. 

(a)  Reservoirs  Sunk  Below  Ground. — On  design- 
ing the  first  type  we  must  remember  that  the  reservoir 
may  be  full  or  empty.  When  empty  the  walls  will  be 
acting  as  retaining  walls  with  all  the  pressure  at  the 
back  ;  when  the  reservoir  is  full  there  is  still  the  pres- 
sure of  the  soil  at  the  back  of  the  walls,  but  counter- 
acting this  is  the  water  pressure  from  within.  It  is 
therefore  desirable  that  walls  of  this  class  shall  have 
reinforcement  on  both  sides,  and  not  in  the  centre  of 
the  wall,  as  had  the  reservoir  which  failed  at  Mitta- 
gong,  N.  S.  W. 

(b)  Reservoir  Partly  Out  of  Ground. — These  are 
known  as  the  cantilever  type.  In  determining  the 
width  of  the  heel  we  must  remember  that  in  an  ordin- 
ary retaining  wall  the  weight  of  the  earth  at  the  back 
f)f  the  wall  wf)uld  help  to  keep  the  wall  from  over- 
turning, but  with  a  reservoir  the  weight  of  water 
should  be  disregarded.  The  heel  should  therefore  be 
made  of  sufficient  width  and  thickness  to  be  stable 
when  the  weight  of  water  above  it  is  neglected.  One 
of  the  most  important  things  to  be  careful  with  in  de- 
signing a  reinforced  concrete  reservoir  is  the  arrange- 
ment of  the  bars  at  the  joint  between  the  vertical  wall 
and  the  footing. 

(c)  Reservoirs  Out  of  Ground. — These  will  be  sim- 
ilar in  design,  but  buttresses  are  usually  added.  The 
wall  acts  as  a  dam  to  withstand  water  ])ressure. 

Reservoir  Roof 

The  reservoir  roof  often  acts  as  a  tie,  and  holds  the 
reservoir  walls  together ;  the  reinforcement  is  therefore 
arranged  accordingly.  When  the  span  is  large,  how- 
ever, the  elongation  may  be  considerable,  and  it  is  then 
not  advisable  to  tie  the  walls  in  this  way,  but  to  give 
the  roof  free  sides  for  expansion. 


An  Interesting  Experience  with  Cement 
Floors 

F<  )\<  a  long  time  the  Chief  Trade  Instructor  of 
th  Dominion  (jovernment  Penitentiary  at  Ed- 
monton, Alberta,  was  sorely  perplexed  be- 
cause of  the  way  in  which  certain  portions 
of  the  cement  floors  in  the  institution  were  wearing 
away.  Restless  convicts  who  were  given  to  pacing  to 
and  fro  in  their  cells  wore  deep  dei)ressions  in  the  ce- 
ment. In  the  corridors,  too,  the  floors  showed  very 
noticeable  wear  after  they  had  been  used  only  a  few 
months.  Every  time  the  floors  were  swept,  large 
(piantities  of  sand  were  gathered  up,  and  the  dust  in 
cells  and  corridors  was  very  obnoxious.  The  Chief 
Trade  Instructor  had  superintended  the  mixing  of  the 
concrete  and  the  laying  of  the  floors ;  and  he  knew  that 
the  fault  lay  not  in  the  quality  of  the  cement.  Try  as 
he  would,  he  could  not  accf)unt  for  its  apparent  soft- 
ness. One  day,  not  long  ago,  the  Chief  passed  through 
the  corridor  of  the  main  cell  block  when  the  convict 
cleaners  were  scrubbing  the  floors.  He  noticed  that 
they  used  a  very  strong  solution  of  creosote  for  cleans- 
ing and  disinfecting,  pouring  it  ahead  of  them  with 
their  brooms.  Suddenly  it  occurred  to  him  that  per- 
haps it  was  this  creosote  that  was  playing  such  havf)c 
with  his  perfectly  good  floors.  He  resolved  to  experi- 
ment, and  made  two  plates,  of  the  same  proportion  of 
sand  and  cement  as  was  used  for  the  floors.  One  of 
these  he  treated  with  creosote  diluted  in  water,  ad- 
ministering the  mixture  several  times  during  the  day 
with  a  brush.  The  other  plate  was  left  untouched. 
The  following  day  he  took  up  the  two  plates,  and  with 
his  knife  was  able  to  scrape  ofif  large  quantities  of  sand 
and  cement  from  the  surface  of  the  plate  that  had  been 
subjected  to  the  creosote.  In  fact,  it  was  so  soft  that 
one  could  make  holes  in  it  with  a  sharp  stick.  The 
other  plate  was,  of  course,  hard  and  in  perfect  condi- 
tion. Needless  to  say,  the  use  of  creosote  as  a  cleanser 
and  disinfectant  for  the  cement  floors  and  walls  was 
abandoned  immediately. 


An  architect  figures  as  the  chief  character  in  the 
Russian  dramatist  Leonidas  Andreiev's  play.  "The  Life 
of  Man,"  which  has  been  produced  at  the  Lyceum 
Theatre,  Edinburgh,  for  the  first  time  outside  Russia. 
It  is  not  a  cheerful  play.  Briefly,  the  dramatist  en- 
deavors to  recount  the  life  of  a  man  from  cradle  to 
grave  in  an  atmosphere  highly  charged  with  symbol- 
ism and  thickly  populated  with  mysterious  Hims  and 
Its.  Before  the  man  is  born.  Life  speaks  his  prologue. 
During  the  process  a  group  of  old  women  mow  and 
chatter  and  cynically  chronicle  the  travail  of  the  mo- 
ther. As  the  child  is  born  a  candle  is  lit — in  due 
course  to  be  snufifed — in  the  hand  of  Life.  The  Man's 
life  follows  thereafter  in  four  stages.  In  the  first  he 
is  living  on  love  and  dreams  with  a  charming  wife, 
while  he  fails  to  "arrive"  as  an  architect.  This  love- 
making  is  described  as  quite  the  best  thing  in  the  play, 
for  its  beauty  is  heightened  by  the  brave  challenge  of 
Poverty  and  Destiny  which  breathes  through  the 
young  people's  talk.  In  the  next  stage  the  Man  has 
"arrived."  But  his  success  and  the  cringing  suitors 
who  chase  love  from  his  home  are  rather  sketchily 
drawn.  Andreiev  is  happier  in  showing  the  return  to 
poverty,  through  a  change  in  the  popular  taste  in  ar- 
chitecture. Henceforth  he  piles  up  calamity  with  char- 
acteristic ardour.  The  Man's  only  child  dies,  and  he 
himself  becomes  a  dipsomaniac.  The  last  stage  shows 
lii.s  end  in  a  delirious  death-bed. 


July  21,  ]'.)15 


THE    CONTRACT  RECORD 


763 


Prince  Rupert's  Great  Floating  Dry  Dock, 
Now  Nearing  Completion 


C(  )MME\CEI)  in  Ai)ril,  VnZ,  it  is  expected  that 
the  Cirand  Trunk  I'acihc  Hoatinf^-  dry  dock  at 
I'nnce  Rui)ert,  B.C.,  will  be  hnished  in  Sep- 
tember (ir  October  next.  The  ])ort  has  made 
i^reat  proj^rcss  of  late,  and  there  are  now  three  hrst- 
class  rail  ser\-ices  a  week  from  W  innipe,^^  to  Prince 
Ivupert.  Doubtless  this  development  will  be  still  more 
marked  when  the  dry  dock  is  completed.  The  dock- 
is  beini;  built  1)_\-  the  Grand  Trunk  Pacific  Railway 
Comiiau}-  at  an  estimated  cost  of  $2,500,000. 

The  land  and  wharf  area  is  17  acres.  The  dock  is 
in  three  units,  the  extreme  length  of  the  dock  over  all 
being-  600  feet,  with  a  lifting-  capacity  of  20,000  tons. 
Tile  middle  section  is  270  feet  long,  with  a  lifting  ca- 
pacity of  10,000  tons,  and  the  two  end  sections  are  each 
163  feet  long,  with  a  lifting-  capacity  of  5,000  toms 
each.  In  addition  to  the  units  with  steel  wings,  there 
are  twelve  wood  pontoons.  The  latter  are  removable 
and  self-docking-.  This  feature  allows  of  the  use  of 
two  or  more  pontoons  for  salving-  wrecks,  under  cer- 
tain conditions,  or  enables  three  ships  to  be  docked  at 
once,  as  each  section  works  indepeadently.  The  com- 
bination of  wooden  ])ontoons  and  steel  side  walls  or 
wings  is  believed  to  furnish  the  most  durable,  as  well 
as  the  most  economically  maintained,  floating-  dock. 
The  pontoons  being  wet  all  the  time,  the  timber  lasts 
indefinitely,  unless  attacked  by  marine  borers,  but  this 
danger  is  carefully  guarded  against.  The  wings,  be- 
ing" wet  and  dry  alternately,  must  be  of  steel.  The 
f)ontoons  are  of  lumber,  sheathed  with  four  layers  of 
felt,  a  layer  of  galvanized  sheet  iron,  and  an  outer 
layer  of  creosoted.  planking-.  Each  layer  is  swabbed 
with  a  mixture  of  pine  tar  and  arsenic,  which  makes 
it  safe  against  toredo. 

The  entire  dock,  wl-iicl-i  has  a  draft  of  30  feet  over 
the  blocks,  can  be  pum])ed  out  in  one  and  a  half  hours. 
The  plant  is  equi]:)i)ed  with  the  most  modern  machin- 
ery, including-  on  the  dock  three  air  compressors  of  500 
cubic  feet  each,  and  twelve  24-in.  centrifugal  pumps, 
electrically  dri\en.  The  ship  shed  is  equi])ped  with 
two  10-ton  traxelling  cranes.  A  fifty-ton  shear  leg 
derrick  is  on  the  dock,  and  can  be  used  for  handling 
l)()i]ers  and  heavy  machinery  in  and  out  of  sliips. 

The  power  house,  which  is  104  x  148  feet,  is  con- 
structed of  steel  and  concrete,  and  contains  two  1,000 


kw.  turbine  generators  and  a  large  air  compressor.  A 
system  of  underground  electrical  conduits  has  been 
installed  throughout  the  shipyard,  as  well  as  compress- 
ed air  lines.  About  2,600  h.p.  will  be  developed.  The 
power  ht-)use  will  contain  six  400  h.]j.  water  tube  Ijoil- 
ers  supplied  with  automatic  stokers,  chain  grate  type, 
such  as  are  known  to  give  satisfaction  with  l-*acific 
Coast  coal.  The  air  compressor  (steam  driven)  is  of 
1,500  cubic  feet  capacity. 

ISesides  the  dock  proper  and  the  ]Kjwer  house,  there 
are  foundry,  75  x  150  feet;  machine  shop,  75  x  150 
feet;  boiler  and  blacksmith  shop,  75  x  150  feet;  ship- 


G.T.R.  dry  dock  at  Prince  Ruperf,  B.C.,  showing  pontoons  10,  U  and  12 
under  construction,  under  shipbuilding  shed.     Each  pontoon  is  130 
feet  long.    Note  the  80  ft.  overhang  of  shed,  which  carries 
two  10-ton  travelling  cranes,  electrically-operated. 

building  shed,  160  x  300  feet;  side  launching  plat- 
form, 440  X  80  feet.  The  chimney  on  the  power  house 
is  175  feet  high  by  11  feet  diameter. 

Each  shop  and  the  power  house  is  ecjuipped  with 
a  15-ton  electrical  overhead  crane,  while  the  ship  shed 
has  wood-working-  machinery,  and 
cranes  arranged  to  build  vessels  under 
i-i-ianent  launchways. 

The  following  is  a  list  of  the  machiner}-  in  tlic  ma- 
chine, boiler  and  blacksmith  shops: — Pond  engine 
lathe  76  ins.  x  62  ins.,  engine  lathe  42  ii-is.,  double 


also  overhead 
co\'er  over  per- 


Ccncral  view  of  the  I'rince  Rupert  dry  dock. 
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G.T.R.  dry  dock  at  Prince  Rupert.  B.C.,  .showing  a  portion  of  Hit-  midtlk- 
.section  of  floating  dry  dock  under  construction.     Its  lifting 
capacity  will  be  20,000  tons. 


anc^le  .shear,  ehi^ine  lathe  26  in.s.  D.B.G.,  heavy  verti- 
cal drill  30  ins.,  tool  makers'  lathe  16  ins.  x  10  ft.,  Cox 
|)ipe  threader  6  ins.,  style  "F"  Yankee  Drukk  grinder, 
Acme  sin,s^le  bolt  cutter  2  ins.,  4  Fisher  &  Morris  an- 
vils 300  li)s..  4  sets  B.S.  hand  tools,  2  LeBlond  B.C. 
enj^ine  lathes  18  ins.  x  10  ft..  Arm  Mouller  radial  drill 
3  ft.,  Niles  horizontal  milling  machine,  Niles  boring 
mill  10  ft.,  LeBlond  No.  4  Universal  milling  machine, 
])laner  72  ins.  x  72  ins.  x  20  ft.,  B.G.  crank  shaper  24 
ins..  Universal  radia.l  drill  6  ft.,  No.  3  single  punch, 
No.  3  single  shear,  vertical  drill  25  ins.,  plate  planer 
16  ft.,  4  Buffalo  Forge  No.  0-C,  double  punch  and 
shear  No.  6,  Niles  flanging  clamp  14  ft.,  S.  F.  steam 
hammer  1,200  lbs.,  and  set  No.  4  Niles  bending  rolls. 

The  material  used  in  the  construction  of  the  dock 
was: — Lumber  in  12  pontoons,  4,000,000  feet;  galvan- 
ized fastenings  in  |)ontoons,  400  tons;  weight  of  each 
pontoon,  490  tons;  lifting  capacity  of  each  pontoon, 
1,700  tons;  bolts  and  spikes,  360  tons;  steel  in  wings 
of  dock,  2,400  tons;  rivets  in  dock,  500,000;  white  pine 
wedges  for  caulking  pontoons,  800,000;  paint  on  wings 
of  dock,  13,000  gals.;  fireproof  roofing,  130,000  sq.  ft.; 
lumlier  in  wharf,  3,000,000  feet;  piling  in  wharf,  268,- 
000  lin.  ft.,  and  filling  in  yards,  etc.,  303,000  cu.  yds. 

By  August  1st  next  the  dock  will  be  in  a  position 
to  use  a  portion  of  the  plant  including  the  50-ton  der- 
rick, machine,  boiler,  shipbuilding  shops,  and  foun- 
dry, and  enough  of  the  floating  drydock  to  handle  a 
ship  450  feet  long  of  any  tonnage. 

The  engineers  who  designed  the  dock  and  who  are 
in  charge  of  construction  are  Messrs.  Frank  E.  Kirby 
and  Wm.  T.  IJonnelly.  of  New  York,  with  Mr.  J.  if. 
Pillsbury,  of  Prince  Rupert,  B.C.,  acting  as  their  local 
represer tative  on  the  work.  Mr.  Chas.  N.  Crowell,  of 
Prince  Rupert,  is  general  manager  and  superintendent 
of  the  drydock. 


G.T.R.  dry  dock,  Prince  Rupert,  B.C.,  Administration  building  completed. 


Removing  Stains  from  Stonework 

I.\  the  first  jjlace,  it  cannot  be  insisted  uj)on  too 
strongly  that  no  stone  now  accepted  as  a  stand- 
ard in  the  market  contains  within  itself  the  ele- 
ments of  staining  or  discoloration.  It  may  change 
its  color  somewhat  in  weathering,  but  this  will  be  in 
the  way  of  a  mellowing  of  tone,  and  will  give  no  un- 
sightly blotches.  This  is  proved  by  the  natural  ex- 
posure of  the  rock  in  the  cpiarry.  Where  there  is  stain- 
ing in  the  walls  of  a  building,  it  can  safely  be  set  down 
to  faults  in  the  setting,  or  to  some  cause  extraneous  to 
the  stone  itself. 

The  most  prolific  source  of  trouble,  says  a  writer 
in  "Stone,"  is,  of  course,  the  cement  that  is  used  in  set- 
ting the  stone.  Ordinary  Portland  cement  will  badly 
stain  almost  any  stone.  Various  so-called  "non-stain- 
ing cements"  are  widely  heralded,  but  it  is  the  univer- 
sal experience  of  stonemen  that  little  dependence  can 
be  placed  on  these.  In  the  old  days,  before  cement 
was  so  widely  used,  architects  rarely  had  to  complain 
of  staining.  There  are  thousands  of  buildings  that 
have  stood  for  half  a  century  or  more  that  show  only 
the  kindly  mellowing  of  time,  save  for  the  effect  of 
smoke  and  dust  incidental  to  city  life. 

Architects  will  specify  very  particularly  that  stone 
be  set  in  cement  mortar  and  think  that  they  guard 
against  all  trouble  if  they  require  the  back  and  sides 
of  the  stone  to  be  coated  with  waterproof  paint.  Un- 
doubtedly a  good  paint  is  much  protection,  but  the 
difficulty  is  to  coat  the  beds  and  joints  of  each  stone 
clear  to  the  face.  A  narrow  strip  left  unpainted  will 
permit  the  carrying  of  the  discolorating  moisture  from 
the  cement  to  the  face  of  the  stone  by  capillarity. 

All  of  this  trouble  could  be  avoided  if  the  archi- 
tects would  only  insist  that  the  stone  be  set  entirely 
in  lime  mortar,  made  in  the  following  proportions : 
one  part  lime  and  three  parts  sand.  The  lime  to  be 
thoroughly  slaked  and  the  sand  well  tempered ;  all 
mortar  to  lie  in  the  pile  at  least  twenty-four  hours  be- 
fore using;  all  sand  to  be  clean,  coarse,  and  free  from 
loam.  If  the  most  delicate  stone  is  set  in  mortar  as 
above,  and  the  back  of  the  stone  plastered  with  the 
same  mortar,  it  positively  will  not  stain.  There  is 
another  way  in  which  stone  may  be  stained — by  the 
drippings  from  concrete  floors  or  roofs.  In  such  cases 
the  discoloring  moisture  runs  down  the  faCe  of  the 
stone,  and  no  painting  of  the  back  or  beds  can  afford 
any  protection.  The  utmost  care  in  superintending 
the  construction  is  the  onlv  safeguard  from  this  dis-^ 


Cement  stains  cannot  be  eradicated  by  any  wash 
or  other  treatment.  Fortunately,  they  are  apt  to  bleach 
out  in  time  under  the  influence  of  the  sun  and  the 
weather.  The  architect  and  the  owner  alike  are  nat- 
urally greatly  exercised  when  cement  stains  appear, 
and  try  to  seek  some  immediate  remedy.  The  only 
thing  to  do  is  to  have  patience  and  wait  for  the  natur- 
al bleaching,  which  may  take  weeks  or  even  months. 
The  stone  setter,  anxious  to  leave  a  building  in  spick 
and  span  condition,  may  suggest  th^it  it  be  washed 
down  with  muriatic  acid.  This  should  never  be  per- 
mitted. The  acid  may  take  out  some  of  the  stains 
for  the  moment,  but  it  burns  the  surface  and  eventu- 
ally will  discolor  even  those  portions  that  escaped 
the  original  staining.  ^ 

There  was  a  time  when  scrubbing  with  wire 
brushes  was  permitted,  but  this  has  generally  been 
discarded,  since  its  bad  effects  have  been  recognized. 
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It  is  impossible  to  use  wire  brushes  without  leaving  a 
coating  of  iron  on  the  surface  of  the  stone,  and  this  is 
l)ound  to  leave  a  worse  stain  than  it  corrects. 

The  sand  blast  is  sometimes  employed,  but  gen- 
erally for  old  buildings  that  have  become  discolored 
from  smoke  and  soot.  I'his  method  should  always  be 
discouraged.  The  sand  strikes  the  stone  with  a  tre- 
mendous im])act.  It  destroys  the  "skin"  which  forms 
on  the  surface  of  the  stone  by  deposition  of  mineral 
ingredients  on  the  evaporation  of  the  interstitial  water. 
It  also  stuns  the  grains  or  crystals  of  the  stone  and 
tends  to  hasten  the  weathering. 

The  very  best  treatment  of  stone  to  remove  smoke, 
soot,  dirt,  mortar,  etc.,  is  a  simple  washing.  A  recipe 
that  is  recommended  by  stonemen  of  the  widest  ex- 
perience is  as  follows :  prepare  a  wash  of  soft  water 
and  about  one  and  one-half  bars  of  common  laundry 
soap.  Boil  until  the  soap  has  been  thoroughly  dis- 
solved.   Add  a  hue,  clean,  gritty  sand  (white  pre- 


ferred) and  mix  to  about  the  consistency  of  putty. 
While  mixing  add  about  five  tablespoonfuls  of  am- 
monia to  a  bucket  of  water.  With  this  preparation 
scrub  the  surface  with  a  stifif  scrubbing  brush,  wash 
down  with  a  stream  of  water  from  a  hose,  and  then 
go  over  it  again  with  a  scrubbing  brush. 

While  any  building  may  need  a  cleaning,  a  great 
deal  of  the  staining  could  be  avoided  'if  more  care  were 
taken.  While  speaking  of  the  evil  effects  from  cement 
and  the  dripping  of  dirty  water,  there  are  other  things 
to  be  guarded  against.  The  rust  from  improperly  pro- 
tected iron  or  steel  and  the  verdigris  from  copper  or 
bronze  sheathing  have  disfigured  many  a  fine  struc- 
ture. The  writer  knows  of  one  very  costly  building 
where  the  oil-saturated  exhaust  steam  from  hoisting- 
engines  was  discharged  directly  against  the  facade. 
What  wonder  if  this  is  permanently  stained?  Doubt- 
less the  architect  is  speculating  as  to  the  cause  of  the 
discoloration,  and  is  inclined  to  blame  the  stone. 


The  Design  of  School  Buildings,  with  Special  Reference 
to  the  William  Whyte  School  at  Winnipeg 

Specially  contributed  by  Col.  J.  B.  Mitchell,  Commissioner  of  School  Buildings,  Winnipeg 


Tl  I  i'^  planning  of  modern  public  schools  has  been 
standardized  probably  to  a  greater  extent 
than  any  other  t}pe  of  building,  but  the  pro- 
gramme of  school  routine  (which  may  vary 
in  each  community)  really  determines  its  general  lay- 
out. The  location  of  offices,  toilets,  etc.,  the  connec- 
tions and  the  grouping  of  special  departments,  become 
more  or  less  automatic.  In  AX'innipeg,  the  conditions 
which  the  School  Board  has  had  to  face  for  several 
years — that  of  providing  accommodation  for  an  an- 
nually increased  attendance  of  over  ten  per  cent, 
(reckoning  in  accurate  daily  averages  as  shown  by  the 
rolls),  has  resulted  in  the  adoption  by  the  Board  of 
certain  definite  principles  in  regard  to  the  planning  of 
new  schools.  During  the  past  year,  tliree  splendid 
new  schools  have  been  added  to  Winnipeg's  list. 
These  buildings  are  of  the  most  ai)proved  design — 
both  in  regard  to  construction  and  equipment,  and  tes- 
tify to  the  established  policy  of  the  l^>oard  to  provide 
tiie  best  of  everything  for  educational  purposes. 

The  class  rooms  are  designed  to  accommodate  a 
maximum  of  fifty  pupils,  and  follow  the  same  general 
scheme  in  all  schools.  They  range  in  size  from  2.5  ft. 
x  33  ft.  to  26  ft.  X  3.T  ft.,  according  to  the  size  of  desks 
which  are  to  be  used,  senior  classes  re(|uiring  the 
larger  desks,  individual  desks  being  used.  The  door 
is  always  at  the  right-liand  front  corner  of  the  room, 
near  the  teacher's  desk,  and  a  4-ft.  wide  wardrobe,  for 
the  children's  clothes,  runs  across  the  rear  of  each 
room.  .Access  to  this  wardrobe  is  only  jjrox  ided  from 
the  class  room  through  arclied  openings,  one  at  either 
end.  There  is  no  door  communicating  directl}'  witii 
the.  corridor.  I'.lackboards  of  l)est  natural  slate  extend 
along  the  front  and  right-hand  walls.  Tiie  rooms  are 
so  arranged  that  the  light  enters  over  the  pupil's  left 
shoulder,  and  generous  transoms  of  prismatic  glass 
carry  light  to  the  side  of  the  room  remoti'  I'lum  ilic 
windows.  .Artificial  light  for  evening  work  is  pro- 
vided by  sixteen  40-watt  bowl-frosted  Tungsten  lamps, 
cvenlv  distributed  over  tiie  entire  ceiling  area,  and 
controlled  by  two  separate  switches,  thus  giving  two 
intensities  of  illumination.  Tlie  lloor  heights  arc  uni- 
formly 12  ft.  10  ins.,  whicli  alli'W-  two  equal  flights 


of  eleven  7-in.  steps  between  floors.  The  main  corri- 
dors are  of  liberal  width,  approximately  fourteen  feet 
wide. 


Every  possible  precaution  is  taken  against  lire. 


no 


wood  entering  into  the  construction  of  the  school, 
other  than  window  and  door  frames  and  interior  trim. 
The  bearing  walls  are  of  brick,  the  partition  Avails  are 
of  metal  lath  and  plaster,  and  all  floors  are  of  rein- 
forced concrete.  Access  to  the  dift'erent  floors  is  pro- 
vided by  iron  staircases  enclosed  in  fireproof  stair- 
halls,  which  are  separated  from  the  main  corridor  by 
copper-covered  firedoors,  with  wire  plate  glass  i)anels, 
and  transoms.  The  roof  is  of  slow-burning  mill  con- 
struction, on  steel  trusses,  and  is  covered  with  asbes- 
tos shingles.  When  buildings  are  three  storevs  in 
height,  two  metal  spiral  fire-chutes  are  provided,  one 
on  either  side  of  the  building,  the  doors  to  which,  on 
each  floor,  are  fitted  with  anti-panic  bolts,  red  lights  in 
the  corridors  indicating  the  fire  exits.  Two  fire-hose 
cabinets  are  located  on  each  floor  in  a  prominent  place 
ready  for  instant  use. 

Among  the  most  important  sanitary  features  of 
Winnipeg  schools  are  the  floors,  wiiich  are  (^f  joini- 
less  composition  throughout,  a  co\-e  base  of  the  same 
material  carrying  eight  inches  up  the  wall  in  all  cases. 
Jn  the  toilet  rooms,  this  base  is  continued  to  a  height 
of  five  feet,  thus  forming  a  smooth,  clean  dado.  There 
is  practically  no  place  in  the  building  where  dust 
can  collect.  All  tlie  doors  are  of  the  flush  veneer 
"slab"  type  with  trim  on  only  the  class-room  side  of 
the  openings,  the  jambs  and  soffits  elsewdiere  being 
l)ullnosed  to  die  on  the  frame  which  is  finished  with  a 
suitable  mould.  Metal  picture  mould,  finishing  llush 
with  the  plaster,  is  installed  wliere\er  desirable. 

i>avatories  and  toilets  for  Ixith  boys  and  girls  are 
distributed  in  the  basement  and  on  the  second  floors, 
while  thdse  for  use  of  teachers  arc  in  private  rooms 
off  the  offices.  The  toilet  fixtures  include  wall-outlet 
and  floor-outlet  water  closets,  operated  by  flush  valves, 
and  individual  i)orceIain  urinal  stalls,  which  are  of  the 
upright  type,  w  ith  floor  outlets,  and  aix*  provided  with 
concealed  nu'tal  llii>h  tank^  df  4-gall(in  capacity,  ar- 
ranged to  llu>li   automatical!}    c\ er\    three  minutes. 
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All  fixtures  arc  separated  l)y  means  of  slate  partitions 
on  metal  framint^,  and  are  locally  vented  by  exhaust 
fans.  Porcelain  hand-howls,  with  self-closinjjf  cocks 
for  hot  and  cold  water,  are  installed,  and  in  the  base- 
ment are  located  shower  baths  for  both  sexes.  On 
each  floor  are  two  drinking  fountains,  each  with  four 
outlets — controlled  by  i)ush  buttons. 

Besides  lighting  and  power,  the  electrical  contract 
calls  for  a  comjjlete  system  of  clocks  and  bells  oi)er- 
ated  from  a  central  station.  The  master  clock,  which 
is  situated  in  the  lower  halls,  is  equipped  with  a  pilot 
clock,  which  controls  all  the  secondaries,  and  with  a 
progranmu'  to  operate  the  bells  wfiich  announce  the 
l)eriods  for  all  lessons,  races,  lunch  hour,  etc.,  during 
the  day.  The  Principal's  ofifice  has  telephonic  com- 
munications with  all  the  rooms,  but  there  is  no  inter- 
comnumication  between  the  rooms. 

Vor  convenience  and  thoroughness  in  cleaning  the 
building,  a  two-sweeper  vacuum  cleaner,  of  the  rotary- 
valve  type,  with  wet  separator,  is  installed,  l^^lectri- 


system.  Exhaust  fans  take  care  of  all  foul  air  from 
the  toilets  and  lavatories. 

.Steam  is  not  used  as  the  motive  power  for  the  dif- 
ferent apparatus,  for  two  reasons.  In  the  first  place 
electric  current  in  Winnipeg  is  very  cheaj),  and  sec- 
ondly, high  jjressure  jjlants  are  not  operated  as  eco- 
nomically as  low-pressure,  and  a  low-pressure  system 
would  not  drive  machinery.  There  are  no  register 
faces  on  the  outlet  vent  openings  which  are  at  floor 
le\cl,  l)ut  the  Hoor  and  base  are  carried  into  and 
arfjund,  and  the  wall  above  is  plastered  and  painted 
exactly  like  the  dado  in  the  room.  W  ith  this  arrange- 
ment, the  presence  of  any  dirt  is  at  once  a])parent,  and 
there  is  no  difficulty  whatever  in  removing  it  entirely. 
In  all  cases  the  heat  openings  are  located  near  the 
ceiling  and  have  vertical  deflectors  of  galvanized  iron, 
covered  with  a  mesh  wire  guard,  all  painted  to  match 
the  wall  of  the  room. 

The  total  accommodation  provided  by  the  three 
new  Winnipeg  schools  is  as  follows: — King  Fulward 


Kront  elevation.  William  Whyte  School.  Winnipeg. 


cally  driven  by  a  7' j  li.p.  motor,  this  machine  has 
capacity  to  exhaust  40  c.f.ni.  of  air  from  each  outlet 
(the  liose  being  attached)  while  maintaiiiing  a  vacuum 
of  12  inches  mercury.  Compressed  air  may  be  gener- 
ated by  reversing  the  action  of  the  motor  through  a 
two-throw  switch.  An  "unloading"  device,  which 
compensates  when  only  one  sweeper  is  used,  ensures 
the  economic  operation  of  the  plant. 

All  rooms  are  warmed  and  ventilated  by  fresh  air 
taken  directly  from  the  outside,  which  is  first  tem- 
pered by  being  passed  through  heating  coils,  then 
washed  by  passing  through  the  air  washer,  then 
through  the  reheating  coils  into  the  fan,  whence  it  is 
distrii)uted  equally  to  the  rooms.  The  heat  in  the 
rooms  is  supplemented  by  direct  steam  ividiation.  The 
steam  is  generated  by  two  low-pressure  boilers,  with 
gravity  return.  Condensation  in  the  case  of  basement 
radiation  and  the  heating  coils  is  drained  into  a  com- 
mon receiver  fitted  witli  a  float  switch  oi)Crating  a 
motor-driven  pump,  which  returns  the  condensation 
to  the  boilers. 

An  automatic  thermostatic  .system  is  connected 
with  and  contrtils  the  temperature  of  the  coils  and  ra- 
diation. The  roof  dampers,  which  control  the  escape 
of  all  vitiated  air,  are  oi)encd  and  closed  by  the  same 


No.  2,  1,0(X):  William  Whvte,  1,000;  Earl  (u-ev,  1,.^00; 
total,  3,.^00. 

Of  these  schools  the  William  Whyte  (u  hile  follow- 
ing the  general  principles  of  design  described  above) 
has  several  particularly  attractive  features.  In  plan 
it  is  practically  rectangular,  measuring  164  feet  by  65 
feet.  The  cornice  at  the  attic  floor  level  is  .^0  feet 
above  the  finished  grade  line.  The  three  upper  floors 
are  faced  with  buff  sand-lime  brick  of  local  manufac- 
ture, laid  up  in  red  mortar,  and  rest  on  a  9-ft.  plinth 
of  rock-faced  Tyndall  stone  (in  alternate  w^ide  and 
narrow  courses)  which  forms  the  basement  storey. 
All  exterior  walls  are  lined  with  hollow  brick  on  edge, 
and  are  waterproofed  below  the  grade  by  cement  and 
"Ceresit."  Stone  is  also  used  for  window  sills,  belt 
courses,  and  other  exterior  trim,  in  which  capacity  it 
harmonizes  with  the  general  color  scheme  and  relieves 
the  monotony  of  any  large  wall  surface.  The  pitch 
roof,  which  forms  tlie  attic,  is  bell-shaped,  covered 
with  grav  asbestos  shingles  laid  "diamond  pattern" 
and  finished  with  a  substantial  cornice  projecting  two 
feet  from  the  wall. 

The  interior  walls  and  ceilings  arc  plastered  and 
covered  with  waterproof  paint  on  the  upper  floors. 
In  the  basement  special  damp-resisting  paint  is  used. 
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Ground  floor  plan.  William  Whyle  School. 


The  wliole  has  an  "eo'g'-shell"  finish.  The  ceiHngs  are 
white,  softened  with  the  merest  sug'gesticni  of  green, 
so  as  to  reflect  the  hght  without  offending  the  e3'e. 
'f  he  u])per  walls  ar-e  a  light  cream,  and  the  dado,  which 
i>  in  constant  danger  of  being  soiled,  is  made  Cjuite 
dark — green  in  most  cases.  These  colors  were  se- 
lected as  being  the  most  practical  to  nse,  in  \'iew  of 
the  danger  nf  ■'l)uniing,"  which  inxariably  manifests 
itself  in  new  walls.  The  floors  are  light  brown  in  the 
centre,  with  a  border  and  base  of  rich  warm  red,  which 
reaches  u])  tn  the  green  of  the  dado.    The  rather  dark 


fumed  effect  of  the  oak  trim  harmonizes  with  the  gen- 
eral scheme. 

In  addition  to  the  seventeen  rooms  where  regular 
classes  are  conducted,  there  are  special  departments 
for  girls,  located  on  the  third  floor,  where  they  do  not 
interfere  with  the  rest  of  the  school,  and  where  they 
are  easily  accessible  to  the  older  pupils  and  to  pupils 
from  outside  schools.  This  special  unit  includes  two 
domestic  science  kitchens  of  twenty-four  tables  each, 
equipped  with  individual  gas  cookers,  besides  gas  and 
electric  ranges,  a  large  sewing  room — including  one 
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hundred  and  twenty  individual  lockers,  a  demonstra- 
tion apartment  for  instruction  in  household  manage- 
ment, together  with  a  laundry  havin<^  twelve  tubs, 
ironinjf  boards,  mang-le,  clothes  drier,  etc. 

in  accordance  with  the  Board's  policy  regarding 
the  larger  schools,  a  caretaker's  quarters  has  been  pro- 
vided on  the  third  floor.  This  ai)artment  has  a  separ- 
ate entrance,  and  separate  stairs,  and  is  equipped  with 
an  electric  clock,  a  telephone  to  the  jjrincipal's  office, 
and  a  vacuum  cleaner  outlet  similar  to  the  rest  of  the 
l)uilding. 

The  total  cubic  contents  of  the  building  are  8S4,().^0 
cui)ic  feet.  The  contract  price,  exclusive  of  heating 
and  ventilating,  was  $121,640,  and  the  cost  of  erection 
worked  out  at  $13.75  per  cubic  foot.  The  contract  for 
heating  and  ventilating  was  awarded  at  the  figure  of 
$16,570.  and  worked  out  at  $1.87  per  cul)ic  foot.  The 
total  unit  cost  was  $15.62  per  cubic  foot. 

Dealing  with  these  figures  in  another  manner,  the 
total  cost,  including  heating  and  ventilating,  was  $138,- 
210.  Twenty-four  rooms,  costing  $138,210,  worked 
out  at  $5,759  a  room,  and,  with  fifty  i)upils  to  a  room, 
at  $115  a  pui)il.  Mve  per  cent,  of  this  $115  gives  an 
annual  cost  of  $5.75  per  pupil  for  accommodation. 

These  prices  compare  favourably'  with  those  for 
schools  of  a  similar  type  erected  elsewhere  in  Canada 
and  the  United  States.  In  Boston,  twenty-two  build- 
ings average  a  imit  cost  of  22  cents  per  cubic  foot,  and 
in  St.  Louis  eight  schools  show  an  average  cost  of  17>4 
cents.  Similar  buildings  in  Montreal  cost  about  20 
cents  per  cubic  foot. 

In  conclusion,  may  I  be  allowed  to  express  the 
opinion  that  no  public  money  spent  in  Canada  is  pro- 
ductive of  such  beneficial  results  as  the  money  spent 
in  providing  the  girls  and  boys  of  to-day  (who  in  a 
few  years  will  be  guiding  Canada's  destiny)  with  a 
])roper  education.  In  this,  first-class  school  buildings 
liave  an  appreciable  efl^^ect. 


Gravel  is  about  the  only  hard-svn-facing  road  ma- 
terial Iowa  has,  and  an  experimental  two-course 
water-bound  road  I'A  miles  long  of  that  material  will 
be  built  this  year  in  Webster  County  just  east  ot  Fort 
Dodge.  The  road  is  for  the  purpose  of  testing  out 
the  gravel  along  modern  lines  to  meet  hard-surfacing 
conditions.  It  is  to  be  a  joint  afifair  participated  in  by 
the  city,  county.  State  Highway  Commission  and 
good  roads  section  of  the  Engineering  Experiment 
Station  at  Iowa  State  College.  The  road  will  be  16  ft. 
wide,  8  ins.  thick  in  the  centre  and  6  ins.  at  the  sides. 
Frequent  tests  will  insure  the  proper  proportions  of 
gravel  and  clay  binder.  A  coat  of  oil  will  probably 
be  applied  one  or  two  months  after  construction  has 
been  completed. 

At  the  recent  sitting  of  the  Dominion  Railway 
Board  in  Vancouver  an  application  was  made  for  an 
order  directing  the  Vancouver,  Victoria  &  Eastern 
Railway  to  commence  the  construction  of  freight  and 
passenger  terminals  on  False  Creek,  as  provided  for  in 
the  agreement  entered  into  between  the  city  and  the 
railway  company  on  May  16,  1910. 


Amendments  recently  made  to  the  building  by- 
laws of  the  city  of  Victoria  tfiect  a  substantial  re- 
striction in  existing  fire  limits,  and  also  the  right  to 
efifect  repairs.  Hereafter  new  work  on  a  building  dam- 
aged by  fire  within  the  fire  limits  will  be  limited  to 
25  per  cent,  of  the  value  of  the  structure. 


The  Use  of  Large  Stone  Chips  in  the  Main- 
tenance of  Bituminous  Roads 

Till'"  Maryland  Highway  Commission,  oi  which 
Henry  (j.  Shirley  is  chief  engineer,  after  an 
experience  with  the  maintenance  of  bitumin- 
ous roads  extending  over  several  years,  has 
(says  our  Chicago  contemporary,  Engineering  and 
Contracting)  adopted  the  practice  of  using  stone  chips 
at  least  1  in.  in  size.  The  chips  are  spread  over  the 
surface  of  the  road,  at  seasons  of  the  year  when  the 
bitumen  is  soft,  in  an  even  layer  one  stone  thick,  and 
rolled.  The  rolling  forces  the  stones  into  the  surface 
of  the  road  until  they  are  flush  with  the  pavement. 
When  completed  the  surface  has  somewhat  the  ap- 
pearance of  a  mosaic.  Hard  blue  limestone  is  used, 
and  has  been  found  to  be  quite  satisfactory  for  this 
])urpose. 

The  reason  for  the  method  of  maintenance  adopted 
is  obvious.  It  has  been  universally  found  in  practice 
that  small  stone  chips  are  either  quickly  ground  to  a 
powder  by  iron-shod  traffic  or  are  in  a  large  measure 
swept  from  the  road  surface  by  automobile  traffic. 
The  use  of  sand  is  now  quite  generally  avoided  by 
maintenance  engineers,  on  the  ground  that  it  tends  to 
build  a  mat  or  pad  that  becomes  unmanageable  when 
thick,  and  also  greatly  increases  the  danger  of  waves 
in  the  pavement  due  to  the  pushing  of  the  bituminous 
surface  occasioned  by  the  continual  passage  of  auto- 
mobiles, usually  travelling  in  a  single  direction  on  one 
side  of  the  road. 

While  this  method  of  surface  maintenance — or, 
more  properly,  surface  improvement — is  not  new  from 
an  experimental  standpoint — similar  work  having  been 
done  by  Major  Crosby,  the  former  engineer  for  the 
commission — its  application  to  road  maintenance  work 
on  a  large  scale,  such  as  is  in  progress  in  Maryland,  is 
an  innovation.  From  the  standpoint  of  the  road  user 
it  possesses  advantages.  The  exposed  stones  roughen 
the  surface  and  reduce  the  slipperiness  of  the  pave- 
ment. .Slipperiness  has  always  been  a  fault  of  biutm- 
inous  treated  country  roads,  especially  since  many  of 
the  horses  that  travel  them  are  not  sharp  shod.  I  he 
danger  of  automobiles  skidding  is  also  reduced.  From 
the  standpoint  of  increasing  the  life  of  the  road  the 
reduction  in  slipperiness  permits  the  use  of  a  relatively 
higher  crown,  thereby  insuring  thorough  drainage  of 
the  surface  and  increasing  the  durability  of  the  road, 
the  practice  of  most  road  engineers  being  to  use  a;^ 
much  crown  as  limiting  conditions  will  permit.  In 
this  connection  it  may  be  said  that  experience  has 
demonstrated  in  the  city  of  Washington  that  asphalt 
streets  and  roads  built  with  a  high  crown  have  usu- 
ally a  longer  life  than  those  streets  or  roads  on  which 
less  crown  is  used. 

While  the  labor  cost  of  applying  large  stone  chips 
in  this  manner  is  necessarily  increased  somewhat,  the 
road  surface  is  improved  by  the  thorough  ironing  out 
it  is  given  by  the  roller.  The  greater  availability  of 
the  supply  of  larger  stone  is  also  a  factor  worthy  of 
consideration  in  many  sections  of  the  country.  It  is 
frequently  difficult  to  secure  an  adequate  supply  of 
yi-inch  and  ^4"'"^"'''  stone. 

.  It  is  believed  that  the  incorporation  of  large  stone 
chips  into  the  surface  of  the  road  is  worthy  of  the  con- 
sideration of  engineers  engaged  in  both  maintenance 
and  construction  work.  W  hile  difficulties  are  encoun- 
tered and  careful  workmanship  is  required,  the  results 
obtained  are  of  sufficient  value  to  warrant  the  addi- 
tional cost. 
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The  Dominion  Observatory,  Little  Saanich 
Mountain,  Victoria,  B.  G. 

Ti  I  huilding  and  dome  to  contain  the  great  72- 
inch  reflecting  telescope,  which  is  to  be  lo- 
cated near  \  ictoria,  B.  C.,  is  to  be  built  en- 
tirely of  steel,  cased  inside  and  out  with  sheet 
metal.  J'here  is  to  be  a  continuous  passage  between 
tiiese  inside  and  outside  coverings  to  allow  for  the 
circulation  of  air,  the  entrance  being  through  openings 
at  the  bottom  of  the  building  and  the  exit  through 
louvred  openings  at  the  top  of  the  dome.  The  pur- 
pose of  this  ventilating  between  the  walls  is  to  keep 
the  middle  of  the  dome  during  the  day  at  the  shade 
temperature,  thus  preventing  the  heating  of  the  in- 
terior and  the  disturbance  of  the  form  and  definition 
of  the  mirror  by  great  changes  of  temperature.  The 
purpose  of  constructing  the  building  and  dome  entire- 
iv  of  metal  is  to  allow  the  whole  surrounding-  of  the 
telescope  to  rapidly  attain  the  air  temperature  after 
sundown.  Otherwise,  the  definition  of  the  star  images 
is  seriously  affected. 

The  building  is  66  ft.  in  diameter  and  nearly  75  ft. 
high,  the  centre  of  motion  of  the  telescope  being  about 
40  ft.  above  the  ground.  The  dome  is  revolved  by 
electric  motor,  and  the  entire  handling  of  the  tele- 
scope, whose  moving  parts  weigh  40  tons,  is  also  per- 
formed by  electricity;  seven  motors  and  numerous 
electric  clutches  being  required  for  this  purpose. 
The  shutter  opening  is  15  feet  wide,  extending  6  ft. 
beyond  the  zenith.  An  electrically  operated  observ- 
ing platform,  to  enable  the  upper  end  of  the  telescope 
lube  to  be  reached  in  an}-  position,  moves  up  and 
(Inu  ii  in  llic  shutter  ()])cning.  Blinds  or  wind  screens 
are  also  ])ni\  i(lc(l,  moving  up  from  the  top  to  prevent 
the  shaking  uf  the  telescope  by  the  wind. 


"Don'ts"  in  Rock  Excavation 

Till".  R  I'",  seems  to  be  a  tendency  among  shovel 
men,  when  digging  rock,  to  make  the  shovel 
"bite  more  than  it  can  chew,"  in  other  words, 
to  try  to  force  as  big  a  move  as  possible. 
This  is  a  mistake  for  several  reasons. 

In  order  to  make  an  extreme  move  it  is  necessary 
to  dig  with  the  handle  run  out  practically  to  the  end. 
In  rock  work  the  twisting  stresses  are  great  and  al- 
tlmugh  a  shovel  will  stand  uj)  to  it  for  a  while,  a  break- 
down is  ver\-  pmbable,  due  In  the  strains  caused  by 
hard  digging  in  this  position. 

A  shovel  does  not  exert  its  maximum  ])ower  with 
the  dipi)er  run  out  as  far  as  it  will  go.  h'urthermore, 
there  is  nuich  more  strength  when  the  dipper  is  kc])t 
in  as  far  as  possible. 

W'iien  an  operator  tries  to  stretch  things  and  n^ike 
a  big  move  he  often  gets  the  front  of  the  shovel  so 
close  to  the  face  that  in  attempting  to  get  the  dip])er 
back  lu-  will  fre(|uently  l)atter  the  front  end  of  the 
car-bi>dy  to  pieces,  ])iiund  the  circle,  and  often  cut  the 
swinging  cal)le. 

I)i>n't  try  to  make  too  i)ig  a  mo\e  in  rock  work. 
Don't  run  the  shovel  up  too  clo.se  to  the  new  face. 
Don't  dig  with  the  handle  run  out  ti'i  its  end. 


.having  in  one  way  sometimes  involves  exi)ense  in 
other  ways  that  more  than  offsets  the  ])rospective  gain. 
The  president  of  a  prominent  construction  coni|)any 
states  that  in  one  case  the  saving  of  concrete  by  re- 
ducing the  size  of  columns  on  successive  floors  was 
$2..?0  per  column.    On  the  other  hand,  the  increase  in 


form  ct)st  was  $5.70  per  column,  entailing  a  loss  of 
$3.40  per  column.  This  is  a  very  good  example  of  why 
it  is  cheaper  to  use  the  same  size  columns  on  suc- 
cessive floors  than  to  reduce  the  dimensions.  One 
way  to  avoid  frequent  changes  in  column  sizes  is  to 
vary  column  reinforcement  in  successive  storeys. 


Mr.  W.  S.  McGibbon  has  Ijecn  appointed  Town  Engineer 
of  Transcona,  at  a  salary  of  $3,000. 

Mr.  Frank  McArthur,  City  Engineer  of  Regina,  has  been 
appointed  City  Engineer  of  Gueiph,  at  a  salary  of  $3,500  a 
year. 

Mr.  W.  R.  Butler,  for  the  last  eighteen  years  Professor 
of  Civil  Engineering  in  the  Royal  Military  College  at  Kings- 
ton, Ont.,  has  retired  from  active  service. 

Mr.  F.  L.  Brinkman,  formerly  Assistant  Engineer  of  the 
city  of  St.  Thomas,  Ont.,  has  been  appointed  Assistant  Resi- 
dent Engineer  in  the  Department  of  Public  Works  at  Fort 
William,  Ont. 

Mr.  Rudolph  Hering,  of  Chicago,  paid  a  visit  to  Vic- 
toria recently,  after  a  tour  of  the  San  Francisco  Exposition. 
It  is  recalled  that  as  long  ago  as  1891  Mr.  Hering  was  called 
in  by  the  city  of  Victoria  to  report  on  the  trunk  sewerage 
scheme. 

Mr.  Hurlbut  S.  Jacoby,  formerly  Chief  Engineer  of  the 
Standard  Steel  Construction  Company,  of  Welland,  Ont., 
and  recently  appointed  Instructor  in  Civil  Engineering  at 
Pennsylvania  State  College,  has  Ijeen  retained  as  Associate 
Engineer  for  summer  work  by  the  Samuel  Austin  &  Son 
Company,  industrial  engineers  and  builders,  of  Cleveland, 
Ohio. 

Mr.  C.  H.  Mathewson,  engineer  in  charge  of  the  harbor 
improvements  now  being  carried  out  at  Toronto  by  the  Do- 
minion Government,  was  presented  with  an  electric  lamp 
and  a  gold  fob  by  the  sub-engineers  and  inspectors  employed 
on  the  works  at  a  meeting  of  the  South  Toronto  Conserv- 
ative Club,  Simcoe  Street,  last  week.  The  lamp  was  made 
from  the  first  piles  driven,  and  the  fob  was  modelled  to  re- 
present a  "pile."  Mr.  Mathewson  succeeded  Mr.  J.  G.  Sing 
as  engineer  in  charge  of  the  work,  he  having  been  promoted 
from  the  position  of  senior  assistant  engineer. 


Book  Review 

Manual  of  Surveying  for  Field  and  Office,  by  Ra.\  niond 
I:.  Davis.  C.E.,  Instructor  in  Ci\il  Engineering  at  the  I'ni- 
versity  of  Illinois.  Published  by  the  McGraw-Hill  Book 
Company,  Inc.,  New  York  City.  Price  $3.50.— This  book  is 
a  manual  of  the  practice  of  surveying  designed  for  the  use 
of  civil  engineering  students  in  their  preparation  for  field 
and  office  exercises.  Primarily  it  is  intended  for  use  in  con- 
junction with  a  treatise  on  surveying  if  the  field  and  oftice 
practice  is  developed  witli  the  theory,  or  for  use  alone  if 
practice  is  given  after  the  theory  has  been  studied.  The 
l)<)ok  is  also  adapted  for  use  in  short  clemeiUary  courses  in 
surveying,  in  whicli  the  time  devoted  In  lield  and  office 
work  is  comparatively  lt)ng,  such  as  tlie  courses  usually 
given  to  mechanical  and  electrical  engineering  students. 
The  aim  in  the  preparation  of  this  volume  has  been  to  pro- 
vide an  eflicicnt  means  of  teaching  students  the  proper  use 
of  surveying  instruments,  the  proper  procedure  in  making 
surveys,  and  the  proper  methods  of  computing  and  mapping. 
The  practical  phases  of  the  subject  are  discussed  in  great 
detail. 
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The  corjiorate  name  of  the  Montreal  I'aint  and  (ilass 
Company,  Limited,  lias  been  changed  to  C.  A.  .Sharpe, 
Limited. 

Creditvale  Works,  Limited,  is  a  new  machinery  manufac- 
turing firm  to  receive  a  charter.  The  concern  is  capitalized 
at  $100,000,  and  the  head  office  will  he  at  Toronto.  G.  VV. 
Hammond,  jjatent  solicitor,  of  Toronto,  is  one  of  the  incor- 
porators. 

The  Vacuum  Street  Cleaning  Machine  Company,  Lim- 
ited, of  Windsor,  Ont.,  has  been  incorporated  with  a  capital 
stock  of  $17.5,000.  The  company  will  carry  on  the  manufac- 
ture of  street  sweepers,  cleaners  and  dusters,  air  cleaning 
and  drying  apparatus,  and  all  incidental  machinery.  The  in- 
corporators include  W.  T.  Blaney,  of  Windsor,  Ont.,  G.  S. 
Clarke,  and  J.  A.  Corrick,  both  of  Detroit. 

The  Page-Hcrsey  Iron,  Tube  &  Lead  Company's  plant  at 
Guelph,  Ont.,  which  has  been  running  short-handed  for  some 
time,  is  starting  up  again  with  a  full  staff.  The  number  of 
men  employed  has  been  about  forty,  but  this  is  now  being 
increased  to  one  hundred  and  fifty.  The  company  will  man- 
ufacture the  same  line  of  iron  pipe  as  formerly.  It  is  stated 
that  they  will  also  operate  a  galvanizing  plant. 

_  The  Missisquoi-Lautz  Corporation,  Limited,  Montreal, 
have  the  following  contracts  in  hand:  marble  and  tile  for  the 
Ottawa  Examining  Warehouse,  of  the  value  of  $76,500;  mar- 
ble for  the  St.  Denis  Theatre,  Montreal;  for  the  I^edemp- 
torist  Church,  Quebec;  for  the  Post  Office,  St.  John,  N.I5. 
The  company's  marble  is  also  specified  for  the  Montreal 
civic  library  and  for  the  new  C.  P.  R.  station  at  Quebec. 

An  early  start  will  be  made  on  the  new  railway  term- 
inals at  Toronto,  according  to  information  from  (Ottawa.  It 
is  stated  that  an  arrangement  has  been  made  for  advances 
of  $4,000,000  by  the  Bank  of  Montreal  on  the  guarantee  of 
the  Canadian  Pacific  and  the  Grand  Trunk  Railways,  and 
that  all  details  have  been  worked  out,  including  the  arrange- 
ment with  the  Government  in  regard  to  the  question  of  a 
postal  station.  Contracts  for  the  work  were  awarded  about 
a  year  ago,  but  the  financial  disturbance  created  by  the  war 
necessitated  a  postponement  (jf  all  arrangements,  including 
those  relating  to  financing.  The  P.  Lyall  &  Sons'  Construc- 
tion Company  was  the  successful  tenderer  for  the  larger  por- 
tion of  the  work. 

The  New  Toronto  Council  have  definitely  decided  to 
link  up  with  Miinico  and  construct  a  sewage  system  and 
disposal  plant  which  will  accommodate  the  needs  of  both 
municipalities.  The  disposal  plant  will  be  built  in  Mimico. 
The  pumphouse,  a  portion  of  the  new  works,  will  be  con- 
structed at  the  lower  end  of  Superior  Avenue.  The  cost  of 
the  new  system  will  amount  to  about  $50,000,  according  to 
the  estimates  of  the  engineers.  (_)f  this  amount  New  To- 
ronto will  contribute  half.  No  time  will  be  lost  in  starting 
operations.  It  is  hoped  to  have  work  in  full  swing  by  the 
middle  of  next  month.  According  to  the  present  plans  part 
of  the  New  Toronto  system  will  be  utilized  and  all  sewage 
will  drain  to  the  Lake  Shore  Road,  where  a  .'!6-inch  main  will 
connect  with  the  plant  at  Mimico. 

Work  is  progressing  rapidly  on  the  various  stretches  of 


highway  now  being  built  l)y  the  Good  Rr)ads  Conimission, 
and  gangs  arc  now  engaged  reconstructing  Main  Street, 
Weston;  Main  Street,  Stouffville;  the  Kennedy  Road  through 
.'Vgincourt,  Unionville  and  Stouffville,  and  the  \'aughan  Road 
in  Fairbank  and  Downsview.  Workmen-  have  been  busy  re- 
surfacing Main  Street,  Stouffville,  and  Mr.  E.  A.  James,  the 
ICngineer,  expects  to  have  the  new  road  open  for  traffic 
right  away.  A  new  road  has  been  laid  on  Main  Street.  West- 
on, from  the  southerly  limits  to  Mill  Street,  and  the  road 
will  be  finished  in  about  three  weeks.  On  the  Kennedy  Road 
al)out  four  miles  of  new  road  is  being  built  at  a  cost  of  $:!5,- 
000.  About  one  and  three-quarter  miles  is  being  constructed 
on  the  X'aughan  Road  at  a  cost  of  about  $10,000. 

The  Public  Service  Corporation  of  Quebec  is  the  name 
of  the  new  hydro-electric  company  recently  incorporated 
with  a  provincial  charter  to  supply  light  and  power  to  the 
cities  of  Quebec  and  Three  Rivers  and  to  operate  in  several 
adjoining  counties.  The  corporation  have,  through  Mr.  C. 
II.  Hranchaud,  of  Montreal,  purchased  by  public  auction  for 
$100,000  the  assets  and  contracts  of  the  Dorchester  Electric 
Company,  and  have  contracted  with  the  Shawinigan  Water 
and  Power  Company  for  the  latter  to  supply  all  the  power 
needed.  This  will  involve  the  building  by  the  Shawinigan 
Company  of  a  transmission  line  to  Quebec,  and  it  is  expect- 
ed that  it  will  be  completed  early  in  the  fall.  It  is  intended 
to  overhaul  the  present  steam  plant  of  the  Dorchester  Com- 
pany and  to  use' it  as  an  auxiliary.  The  provisional  directors 
of  the  Public  Service  Corporation  of  Quebec  are — Messrs. 
Howard  Murray,  T.  McDougall,  and  Julian  C.  Smith,  of  the 
Shawinigan  Water  and  Power  Company,  and  C.  H.  Bran- 
chaud  and  Milton  L.  Hersey.  directors  of  the  Dorchester 
Company. 

According  to  information  furnished  by  Mr.  J.  S.  Mac- 
Lachlan,  Superintending  Engineer  of  the  outer  harbor  im- 
l)rovcments  at  Victoria,  B.  C,  the  month  of  June  was  a  re- 
cord-breaking one  in  connection  with  progress  made  on  the 
lircakwatcr.  The  wall  was  completed  for  an  additional  dis- 
tance seaward  of  150  feet.  The  undertaking  is  being  carried 
out  in  good  order,  and  by  the  end  of  the  year  the  structure 
will  be  completed.  During  the  month  the  contractors  for. 
the  breakwater.  Sir  John  Jackson.  Limited,  dumped  24.71.3 
tons  of  rubble,  laid  in  position  8,815  tons  of  granite  rock,  and 
set  2,042  cubic  yards  of  granite.  The  total  returns  since  the 
commencement  of  the  work  are  as  follows:  amount  of  rubble 
dumped,  659,154  tons;  amount  of  granite  laid,  51,228  tons,  and 
amount  of  concrete  set,  11,942  cubic  yards.  June  was  a  re- 
cord month  for  the  laying  of  granite  and  the  setting  of  con- 
crete. Six  blocks  of  concrete,  each  block  weighing  700  tons, 
were  completed,  and  this  increased  the  length  of  the  wall 
150  feet.  Grant  Smith  &  McDonnell,  contractors  for  the 
new  piers,  have  made  good  progress.  In  the  dredging  opera- 
tions 16,416  cubic  yards  of  material  were  removed,  a  total  of 
S.-'i.'iO  tons  of  rubble  was  dumped  and  a  surfacing  of  1.61T 
cubic  yards  was  deposited.  On  the  cribs  679  cubic  yards  of 
filling  was  used,  and  21.607  cubic  yards  of  material  for  the 
back  of  the  cribs  was  set.  This  brings  the  total  amount  of 
rublile  dumped  since  the  operations  started  to  354,688  tons, 
and  tlu'  amount  of  back  filling  to  25.475  cubic  yards. 


Contracts  Department 


News    of   Special   Interest   to  Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Brandon  Hills,  Man. 

Ti-ndcrs  mi  the  construction  of  a  road 
tliroiijiii  the  Brandon  Hills  will  be  re- 
ceived until  July  2:ird,  by  D.  W.  Shaw, 
Bank  of  Hamilton  Chambers,  Brandon. 
I'lans  and  specifications  at  the  Municipal 
(  hambers,  Bank  of  Hamilton  C'lianihers. 
Brandon. 

Chambly  Basin,  Que. 

The  Secretary  to  the  Municipal  Coun- 
cil will  receive  tenders  until  T  p.m.,  July 
2t;tli,  for  the  supply  and  installation  of 
;!4.000  feet  of  sewer  iiipe,  800  feet  of  steel 
pipe,  and  two  electric  turbine  pumps, 
with  capacities  of  (lOO.OOO  and  400,000  gal- 
lons |)er  day  respectivelj'. 

Guelph  Township,  Ont. 

The  Township  Council  have  passed  a 
by-law  providin.g  for  the  layinp:  of  a 
concrete  sidewalk  on  College  Heights. 
Engineer,  _E.  J.  Holland. 

Hamilton,  Ont. 

The  City  Engineer  has  recommended 
that  asiihalt  leaving  be  laid  on  Spruce- 
side  .Avenue  and  Kent  Street.  City  Clerk, 
S.  H.  Kent. 

Hull,  Que. 

The  City  Council  are  now  receiving 
tenders  on  the  supply  of  3, 475  feet  of  13- 
inch  cast  iron  pipe.  4,710  feet  of  10-inch, 
9A'i^>  feet  of  8-inch,  8..j.)0  feet  of  6-inch, 
and  64,4,50  pounds  of  specials  of  differ- 
ent sizes.    I'.ngineer,  J.  P.  A.  Laforest. 

Hullet  Township,  Ont. 

Tenders  f)n  tiic  deepenin,g  of  the  Mc- 
Call  F'".\tension  Drain  will  be  received 
until  2  p.m..  July  2!)th,  by  tlie  Township 
Council.  Clerk,  James  Canipbrll.  Londes- 

boro. 

Maisonneuve,  Que. 

The  leaving  of  a  numl)cr  of  streets 
has  been  decided  on  by  the  City  Coun- 
cil.   I'.ngineer,  M.  Dufresne. 

Millardville.  B.C. 

Tile  Municipal  Council  have  ado|)tc(l  a 
.sclienie  for  waterworks  installation  rc- 
coinnicndcd  by  the  Engineer.  Estimated 
cost.  $8,175. 

Port  Colborne,  Ont. 

The  Town  Clerk.  D.  .\lair.  will  receive 
tenders  until  6  p.m.,  July  24tli,  for  the 
Construction  of  about  1 !•  miles  of  mac- 
adam roadway. 

Sandwich,  Ont. 

\  by-law  for  the  constniclioii  of  a 
((nautity  of  sile.x  sidewalk  at  an  approxi- 
mate cost  of  $:t.000  will  be  submitted  to 
the  ratepayers  on  .\iigust  71  h.  Town 
Clerk,  E.  R.  North. 

Thorold,  Ont. 

Cciiuiit  sidewalks  are  being  laid  on 
West  Mill,  Metcalfe.  Queen  and  .Albert 
Streets  hy  day  labor. 

The  Town  Council  have  passed  a  by- 


law ior  the  Construction  of  sewers  on 
various  streets.  Tenders  for  the  work 
will  be  called  later.    Clerk,  D.  J.  Munro. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  August  ;!rd  for  the  construc- 
tion of  sewers  on  Jones  and  Boultbec 
Avenues,  Queen  Street  and  Kingston 
Road. 

CONTRACTS  AWARDED 

East  Kidonan,  Man. 

The  following  contracts  have  been  let 
hy  the  Alunicipality : — laying  watermains, 
Na.gle  &  Dunlea,  403  College  Avenue,  at 
.$".), 605;  supply  of  pipes  and  fittings,  Can- 
ada Iron  Corporation,  147  Bannatync 
.Avenue,  .$18,350;  valves,  T.  Mc.Avity  & 
Sons,  Ltd..  147  Bannatyne  Avenue,  $1,- 
387;  meters.  National  Meter  Company, 
330  Spencc  Street,  .$706. 

Fairbank,  Ont. 

The  Trustees  of  School  Section  No. 
15,  York,  have  let  the  contract  for  the 
construction  of  concrete  walks  at  the 
\'auglian  Road  .School  to  A.  J.  Pen- 
i)crthy,  293  Booth  Avenue. 

Lachine,  Que. 

The  following  contracts  have  been  let 
by  the  City  Council: — supply  of  cast  iron 
water  pipe.  Dominion  Bridge  Company; 
sewer  pipe,  valves  and  hydrants,  Alex- 
ander Clement;  sand,  A.  Leclair  &  Son; 
stone  for  macadam  and  cement,  Lapaill- 
eur  &  Frere,  406  St.  Joseph  Street. 

Kent  County,  Ont. 

The  contract  for  the  construction  of 
a  watermain  to  the  House  of  Refu.ge  has 
been  awarded  by  the  County  Council  to 
James  Doyle,  93  Cross  Street,  Chatham, 
.-It  $3,50n. 

Montreal,  Que. 

The  general  contract  for  the  erection 
of  a  pump  building  for  the  Board  of 
Commissioners  has  l)een  let  to  Arsenalt 
i!^-  Plamondon,  70  St.  James  Street. 

The  following  contracts  for  the  supply 
of  paving  blocks  have  been  awarded  by 
llu-  Citv  Council: — W.  McValley  Com- 
i>anv,  Ltd.,  120.000  at  $49.25  per  M.; 
Elder  Ebano  Company,  Ltd..  11  Place 
D'.Armes.  460.000  at  .$48.95  per  M.;  Web- 
ster it  Sons.  Ltd.,  31  Wellington  Street, 
460,000,  at  $44.75  per  M.;  Benoit  &  La- 
fonrlc  Granite  Company,  30  .St.  James 
Street,  410.000  at  $1.65  per  square  yard; 
Sicilv  .Asphalt  &  Paving  (^ompany,  60 
St.  X'iatetir  Street  Iv,  410,000  at  $1.65  ju-r 
sf|uarc  yard. 

Oshawa,  Ont. 

A  contract  for  the  consfnicti(Mi  of 
about  8,000  s(|uarc  yards  of  concrete 
navcment  for  the  Town  Council  has  been 
let  to  Drew  &  Flintoff. 

Ottawa.  Ont. 

The  ("ity  Council  lia\e  let  a  contract 
for  laying  asphalt  pavement  to  the  Ot- 
tawa Construction  Company,  Central 
Chambers. 


Outremont,  Que. 

Tile  Municiiial  Council  have  let  a  con- 
tract for  the  supply  of  380,000  vitrified 
shale  wire-cut  paving  blocks  to  A.  Brcm- 
ner,  100  Bleury  Street,  Montreal,  at  $39 
per  thousand. 

Ritchot,  Man. 

The  Municipality  have  let  contracts 
for  road  grading  to  D.  Carriere,  P.  La- 
vallee,  A.  Delorne,  and  D.  Lagasse,  and 
for  the  construction  of  culverts  to  K. 
Schioler  &  P.  LaCour,  1114  Garfield  St., 
Winnipeg. 

St.  Catharines,  Ont. 

The  City  Council  have  awarded  the 
following  contracts: — Warren  Bitumin- 
ous Paving  Company,  103  Bay  Street, 
Toronto,  bitulithic  pavements  at  $3.29 
per  square  yard,  and  concrete  curbs  and 
gutter  at  60c.  per  lineal  foot;  Newman 
Bros.,  74  St.  Paul  Street,  brick  block 
pavement  at  $2.35  per  square  yard,  and 
concrete  sidewalk  and  curlj;  Creosote 
Block  Paving  Company,  Royal  Bank 
Building,  Toronto,  wood  block  pave- 
ment, at  $3.05  per  square  yard. 

Winnipeg,  Man. 

The  contract  for  laying  a  sewer  on 
Stafford  Street  has  been  awarded  by 
the  Board  of  Control  to  the  Dominion 
Contracting  Company,  632  Aberdeen 
Avenue. 

The  Board  of  Control  have  let  the  con- 
tract for  the  supply  of  lead  pipe  to 
James  Robertson  Company,  175  Pacific 
Avenue,  at  $9.50  per  100  pounds. 


Railroads,  Bridges  and  Wharves 

Hastings  County,  Ont. 

Work  is  about  to  start  on  the  con- 
struction of  six  bridges  by  day  labor  un- 
der the  supervision  of  Lucius  E.  Allen, 
C.  E.,  Belleville.  Material  will  be  pur- 
ciiased  by  J.  A.  Gunter,  P.  O.  Gunter, 
and  Mr.  .Allen. 

London,  Ont. 

The  breakwater  is  being  Imilt  by  day 
Ial)or,  under  supervision  of  City  Engi- 
neer H.  .A.  Brazier.  Approximate  cost, 
$35,000. 

Proton  Township,  Ont. 

Tenders  on  the  construction  of  a  con- 
crete arch  bridge  will  be  received  until 
noon,  July  36th,  by  W.  J.  Belianiw 
Flesherton,  Ont.  Plans  ami  >pccilica- 
tions  with  the  Engineer,  McDowall,. 
Owen  Siiund.  and  with  .Mr.  Bellamy. 

St.  Rose,  Que. 

'i  lie  Munici|)al  .Secretary,  Henry  Chaji- 
leau,  will  receive  tenders  until  7  p.m., 
July  37th,  for  the  construction  of  a  con- 
crete pillar  at  the  Lacha]ulle  Bridge. 
Plans  and  specifications  wiili  tlie  Sec- 
retary. 

CONTRACTS  AWARDED 

Halifax,  N.S. 

The  ccuitract  for  the  coiistniction  of 
a  wiiarf  for  the   Furncss.   W  ithy  Com- 
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pany,  Water  Street,  has  been  awarded  ti> 
the  Nova  Scotia  Construction  X.aii}uajDy. 
15!)  U'lTpffr  •WTrrFr--'?Trrrr?T.  'Reinforced 
concrete  construction.  I'lstimatcd  cost, 
$300,000. 

Hanover,  Ont. 

.\  contract  for  l)uildiiiK  concrete  ahnt- 
nients  for  a  hridjjc  has  l)een  let  by  Road 
Commissioner  1).  WillouKhby.  R.  R.  No. 
3,  Elmwood,  to  Huj^li  Watt.  Chesley. 

l.a  Loutre,  Que. 

'i'lie  contract   for  the  construction  of 
a  storage  dam  on  the  St.  Maurice  River 
^for  the  Quebec  Streams  Commission  has 
l)cen  let  to  Joseph  Gosselin,  Levis.  Ap- 
proximate cost,  .i;i,300;00().  ■ 

Lunenburg  County,  N.S. 

Tiic  contract  for  the  construction  of 
culverts  for  the  Department  of  7'ublic 
Works.  Halifax,  has  been  awarded  to 
Arthur  Hood.  Shclburne  County,  at 
.$5,300. 

Peel  County,  Ont. 

The  County  Council  have  awarded  a 
contract  for  the  erection  of  two  con- 
crete bridges  to  Charles  Mattaini,  Tower 
.Street.  Fergus,  and  for  three  bridges  to 
H.  E.  Croft,  ll.-J  Caml)ridgc  Street, 
( inclph. 

St.  Francois  Xavier,  Man. 

The  contract  for  the  erection  ol  a  re- 
inforced concrete  bridge  for  the  Muni- 
cipality has  been  let  to  Buchanan  & 
Hinds.  Builders'  Exchange]  vV  innipeg, 
at  $:5,tOo.  '  

York  County,  Ont. 

The  Coinity  Council  have  awarded  the 
contract  for  flooring  the  Sumnierville 
Bridge  to  the  Creosoted  Wood  Block 
Company.  3  King  Street  I'"..  Torcuilo. 


Public  Buildings,  Churches 
and  Schools 

Aroostook  Junction,  N.B. 

IMans  of  a  school  have  been  subniitteil 
to  W.  S.  Carter,  C.'hief  .Superintendent  ot 
Education,  Fredericton,  N.B.  Brick  con- 
struction.   Estimated  cost,  $7,000. 

Balcarres,  Sask. 

Work  by  day  labor  is  about  to  start 
on  the  erection  of  a  church  (or  the  Ro- 
man Catholic  Congregation.  Particu- 
lars from  Rt.  Rev.  O.  E.  Mathieu.  D.  D., 
3107  Mclntyre  .Street,  Regina.  Esti- 
mated cost,  $3,000. 

Barachois  De  Malbaie,  Que. 

Tenders  on  carpentrv.  jiainting  antl  the 
installation  of  a  heating  system  at  the 
Church  will  be  received  until  July  24tli 
by  J.  C.  IMourde.  .Architect.  Thomas 
Raymond.  43  ('haron  Street.  Quebec. 

Forget,  Sask. 

The  Trustees  of  .Schoid  District  No. 
1  have  been  authorized  to  ])orro\\  $.;,T0() 
for  the  erection  and  cquipmint  of  a 
school.    Treasurer,  C.  M.  Force,  l'"orget. 

Indian  Head,  Sask. 

Tender's  on  the  erection  of  a  Forestry 
Office  will  be  received  until  -I  p.m..  .\ug- 
ust  9th.  by  R.  C.  Desrochers,  Depart- 
ment of  Public  Works,  Ottawa.  Plans 
and  specifications  at  offices  of  H.  E.  Mat- 
thews, Superintending  Architect  of  Do- 
minion Public  Buildings,  Winni])eg,  VV. 
T.  Mollard,  Clerk  of  Works,  Regina,  the 
Superintendent,  Forestry  Station,  Indian 
Head,  and  at  the  Department,  Ottawa. 


Kentville,  N.S. 

The  i)lans  for  a  sanatorium,  prepared 
by  W.  M.  Brown,  Merchants  Bank 
Building,  Halifax,  have  been  found  too 
costly,  and  new  plans  will  be  drawn. 
Estimated  cost,  $4,000. 

Kingsville,  Ont. 

Tenders  will  l)e  called  shortly  for  re- 
modelling the  Methodist  Church  .Sun- 
day .School.  Work  to  consist  of  erec- 
tion of  two  galleries,  other  interior  alter- 
ations and  installation  of  a  ventilating 
system.  Architect,  T.  Jenner,  Amhcrsl- 
burg,  R.  R.  No.  1.  Apprrtximatc  cost, 
$3,500. 

Malbaie,  Que. 

The  fixtures  and  furnishings  for  the 
college  which  has  been  erected  for  the 
School  Commissioners  of  Murray  Bay 
will  be  purchased  by  the  President.  J. 
E.  Maltais,  and  the  Secretary,  J.  Mc- 
Nicholl. 

Orillia,  Ont. 

Tenders  on  alterations  to  heating  and 
ventilating  systems  are  now  being  re- 
ceived by  T.  W.  Robins,  .Secretary  to 
the   Collegiate  Institute   Board,  Orillia. 

Paisley,  Ont. 

Robert  Colwell,  R.  R.  No.  2,  Paisley 
1'.  O.,  will  receive  tenders  until  July  .'iOth 
for  the  supply  and  installation  of  a  hot 
air  furnace  and  seating  at  the  School  in 
.Section  No.  10,  Bruce  and  Greenock. 

Perth,  N.  B. 

Plans  of  a  four-roomed  frame  school 
have  been  submitted  to  W.  S.  Carter, 
Chief  .Superintendent  of  Education, 
l-'redericton,  N.  B.  Estimated  cost, 
$7,000. 

Repentigny,  Que. 

The  erection  of  a  school  is  contemp- 
l.ited  by  the  School  Commissioners.  Sec- 
retary, J.  U.  Perrault,  Repentigny. 

St.  Constant,  Que. 

A  school  is  being  erected  here  at  an 
approximate  cost  of  $5,000.  Secretary 
to  the  School  Commissioners,  Lorenzo 
Letrourneau. 

St.  Lin,  Que. 

The  School  Commissioners  are  con- 
sidering the  construction  of  a  school. 
.Secretary,  J.  Archambault. 

Toronto,  Ont. 

Tenders  will  be  received  until  2  p.m., 
July  36th.  by  the  Secretary,  W.  C.  Wil- 
kinson, Board  of  Education,  City  Hall, 
for  the  erection  of  additions  to  the  King 
lidward  and  Manning  Avenue  Schools, 
and  for  iron  fences  and  stairs,  concrete 
floors,  electric  work,  local  telephones 
and  midsummer  repairs  at  various 
schools.  Plans  and  specifications  at 
office  of  Superintendent  of  Buildings, 
City  Hall. 

Waterford,  Ont. 

The  School  Board  have  had  plans  pre- 
pared for  a  High  School,  and  tenders 
will  be  called  shortly.  .Approximate 
cost,  $4,400.    Chairman,  L.  L.  Sovereign. 

Windsor,  Ont. 

Tenders  for  plumbing  and  carpentry 
work  at  Mercer  and  Tuscarora  .Street 
Schools  are  being  received  by  G.  A. 
Courtney.  Secretary  to  the  Board  of 
Education. 

CONTRACTS  AWARDED 

Clinton,  Ont. 

Work  is  about  to  commence  on  the 


erection  of  an  addition  to  the  Collegiate 
Institute.  The  masonry,  cement,  brick- 
work and  plastering  contracts  have  been 
let  to  Prior  &  Sweet,  the  car{)entry  and 
woodwork  contracts  to  Thf)mas  Mc- 
Kenzie,  King  .Street,  the  contract  for 
plumbing,  heating,  roofing  anfl  interif)r 
fittings  to  Bryan  &  Sutter,  and  for  paint- 
ing to  Thomas  Crealis. 

Gifford,  Que. 

In  conncctir)n  with  the  presbytery  ni 
course  of  erection  for  the  parish  of  St. 
Ignace  de  Loyola,  the  carpentry  and 
plastering  contracts  have  been  let  to  the 
general  contractor,  G.  Parent.  Gifford. 
the  roofing,  heating,  plumbing  and  elec- 
trical contracts  to  J.  (iagnon,  Beauport, 
and  the  contract  for  painting  to  Charles 
Roussel,  60  .Ste.  Ambroise  Street,  Otta- 
wa. 

Halifax,  N.S. 

Work  has  been  commenced  on  the 
erection  of  a  laundry  at  the  Convent  of 
the  .Sacred  Heart,  Spring  (iarden  Road, 
by  the  general  contractors,  S.  M.  Brook- 
field,  Limited,  58  Granville  Street.  The 
masonry,  carpentry,  steel,  plastering  and 
painting  contracts  have  been  let  to  the 
general  contractors,  and  the  contracts 
for  heating,  plumbing  and  electrical 
work  to  F'arquhar  Bros.,  Ltd.,  Barring- 
ton  Street.  Approximate  cost  of  work. 
$6,000. 

Kingsville,  Ont. 

The  general  contract  for  the  erection 
of  an  addition  to  the  school  has  been 
let  by  the  Board  of  Education  to  H. 
Holt,  at  $3,375,  and  for  heating  work  to 
.Scratch  &  McDonald. 

Lakeside,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  church  for  the  Methodist  Con- 
gregation by  William  Crellin,  Kintorc. 
Estimated  cost,  $7,000.  Pews,  windows, 
furnaces,  pulpit,  etc.,  will  be  purchased 
by  Robert  Rawlings. 

London,  Ont. 

Tn  crinnection  with  alterations  to  the 
Baptist  Church  on  Talbot  -Street,  the 
contract  for  painting  and  decorating  lias 
been  let  to  W.  T.  Mossops  &  Company, 
644  Lorne  Avenue,  and  for  seating  to  the 
\  alley  City  Seating  Company,  Dundas 

Montreal,  Que. 

The  contract  for  steel  work  in  con- 
nection with  the  erection  of  a  fire  es- 
cape at  the  Sherbrooke  Street  School 
has  been  let  to  the  Mjmtreal  .\rchi_tcc- 
tiiral  Iron  Works  Company,  157  Prune 
Irtit'ft:  

Quebec,  Que. 

In  connection  with  the  chapel  beint; 
built  on  St.  Foy  Road  for  the  Sisters 
of  St.  Joseph  de  St.  \'alicr.  the  plaster- 
ing, paintin,g,  plumbing,  heating  and 
electrical  work  will  be  done  by  (he  gen- 
eral contractor.  E.  Rochette.  71  Dc- 
Stigmates  Street. 

Scarboro  Junction,  Ont. 

Work  will  start  shortly  on  the  erec- 
tion of  a  school  in  Section  No.  10.  The 
masonrj-  contract  has  been  let  to  H. 
Webster,  Bannington  .\venue,  and  the 
contract  for  carpentry"  to  H.  Walton, 
Coleman  Avenue.  Estimated  cost.  $.s.000. 

Toronto,  Ont. 

Work  has  been  commenced  on  the 
erection  of  an  addition  to  St.  John's 
Church,  Kingston  Road  and  Woodbine 
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Avenue.  The  following  contracts  have 
been  let: — masonry,  A.  Duckworth,  155 
Cedervale  Avenue;  carpentry,  VV.  Wil- 
liamson, i;!7  Woodbine  Avenue;  plumb- 
ing, F.  Toseland,  304  Kingston  Road; 
lead  glass,  Luxfer  Prism  Company,  100 
King  Street  W.;  painting  and  decorat- 
ing, \V.  M.  Weekes,  I!"  Wilton  Avenue, 
listimated  cost,  $10,000. 

The  contract  I'or  the  construction  of 
foundations  for  the  school  on  Baby 
Point  Road  has  been  let  by  the  Trustees 
of  School  Section  No.  32,  York,  to  R. 
Sniith,  Jane  Street. 

Valbryant,  Que. 

Work  is  progressing  on  the  erection 
oi  a  Presbytery  estimated  to  cost  $15,- 
000.  The  masonry,  carpentry  and  steel 
contracts  have  been  let  to  the  general 
contractor,  Joseph  Coulture,  1',)  St. 
Joseph  Street,  St.  Levis. 


Business  Buildings  and  Indus- 
trial Plants 

Hamilton,  Ont. 

Tenders  for  remodelling  the  Y.  M.  C. 
.A.  Building  at  81  St.  James  Street  S. 
are  being  received  by  the  architects. 
Mills  &  Hutton,  Bank  of  HamiUon  Bldg. 

Hull.  Que. 

Work  by  day  labor  has  been  started 
on  the  erection  of  a  garage  for  N.  Beau- 
din,  .Albion  Hotel.  .Approximate  cost, 
$3,500. 

Lake  Rush,  Que. 

The  erection  of  a  sawmill  is  being  con- 
sidered by  P.  H.  Renaud,  Agnes  Street, 
Megantic. 

Levis,  Que. 

Plans  are  being  prepared  for  a  drug 
store  and  residence  to  be  erected  at 
Commercial  and  Eraser  Streets  for 
Joseph  Leblond.  .Architect.  L.  Auger, 
30  St.  John  Street.  .Approximate  cost, 
$8,000. 

Montreal,  Que. 

Mrs.  L.  Glass.  1467  Garnier  Street,  is 
having  a  shed  built  at  a  cost  of  approxi- 
mately $7,000. 

Tenders  on  all  trades  excepting  car- 
l)entry  required  in  the  construction  of  a 
cual  storage  building  are  being  received 
by  Mrs.  L.  Glass,  1467  Garnier  Street. 
I-lstimated  cost,  $7,000. 

New  Westminster,  B.  C. 

Work  on  the  erection  of  an  elevator 
and  warehouse  on  Front  Street  for  the 
Rrackman  Ker  Milling  Company  will  be 
done  under  the  supervision  of  F.  T. 
Sherbourne,  2046  Beach  Street,  Van- 
couver. 

Okanagan  Landing,  B.C. 

Tbc  >tation.  roundhouse  and  turntable 
which  tile  Canadian  Pacific  Railway  i)ro- 
posed  to  erect  here  will  not  be  built. 

Ottawa,  Ont. 

r,  I.awson  &  Son.  Limited,  have  had 
plans  drawn  for  an  addition  to  their 
shop  and  oliices  on  Wellington  Street. 
Ilrick  construction,  felt  and  gravel  roof- 
ing, concrete  foundation.  Estimated 
cost,  $4,500. 

Quebec,  Que. 

The  contract  for  heating  and  plumbing 
at  the  Union  Station  in  course  of  erection 
at  St.  Foul  and  Henderson  Streets  has 


been  let  to  Vandry  &  Matte,  160  St.  John 
Street. 

Victor  Giguerre,  10  Gosford  Street,  is 
erecting  a  store  and  residence  on  Fifth 
Street,  Limilou,  estimated  to  cost  $10,- 
000,  Brick  construction,  concrete  found- 
ation. 

Richards,  N.B. 

IJ.  Bouday,  M.P.,  Rimouski,  is  about 
to  rebuild  his  sawmill,  which  was  re- 
cently destroyed  by  fire.  Work  by  day 
labor. 

Sherbrooke,  Que. 

The  C  ily  Ccjuncil  have  decided  to  pro- 
ceed with  the  erection  of  a  gas  plant  at 
once.  Estimated  cost,  $70,000.  Engi- 
neer, ThiHiias  Trcmblay. 

St.  Jerome,  Que. 

The  erection  of  a  foundry  is  being  con- 
sidered by  Alfred  A.  Viau,  7  St.  Joseph 
Street. 

CONTRACTS  AWARDED 

Brantford,  Ont. 

Work  on  the  erection  of  a  car-barn 
and  sub-station  for  the  Lake  Erie  & 
Northern  Railway  Company,  28  West 
Mill  Street,  will  be  started  at  once  by 
the  general  contractors,  H.  Secord  & 
Sons,  Limited,  133  Nelson  Street.  Brick 
construction,  concrete  and  brick  founda- 
tion, felt  and  gravel  roofing.  Estimated 
cost,  $3,500. 

In  connection  with  the  factory  erect- 
ed on  Grey  Street  for  the  Brantford 
Computing  Scale  Company,  Limited,  the 
contract  for  plumbing  has  been  let  to 
J.  W.  McHutchison,  101  Murray  Street. 

Goudreau,  Ont. 

The  contract  for  the  erection  of  a 
power  house,  etc.,  for  the  Madoc  Min- 
ing Company,  has  been  let  to  the  Deakin 
Construction  Company,  LimiteH'^  Ti 
MaNor  Street,  MoutreaX  on  a  percent- 
age Ijusi-,.     Ai)]jroximate  cost,  $75,000. 

Halifax,  N.S. 

The  general  contract  for  the  erection 
of  a  machine  shop  for  T.  Hogan  & 
Company,  123  Water  Street,  will  prob- 
ably be  let  to  S.  M.  Brockfield,  58  Gran- 
ville Street. 

Margaree,  N.S. 

The  contract  for  the  construction  of 
a  creamery  for  the  Department  of  Pub- 
lic Works,  Halifax,  has  been  let  to  T. 
Eraser,  Whycocomagh,  at  $3,000.  and  the 
contract  for  pipe  laying  to  J.  C.  White, 
East  Margaree. 

Montreal,  Que. 

W,  Dufault.  784  Ontario  Street  E., 
has  let  the  general  contract  for  the  erec- 
tion of  a  store  and  residence  to  Lacroix 
Si  \'ezeau,  491  Demonti.gny  Street  E. 
.Approximate  cost,  $;i,50(). 

Work  is  progressing  on  the  erection 
of  a  coal  storage  building  at  1467  Gar- 
nier Street  for  Mrs.  L.  Glass.  The  gen- 
eral and  carpentry  contracts  have  been 
let  to  Nathan  Aloflf,  1403  Garnier  Street. 
.Approximate  cost,  $7,000. 

Ottawa,  Ont. 

The  general  contract  for  the  erection 
of  a  store  and  residence  for  J.  Kleegan 
has  been  awarded  to  F.  A.  Gieck.  Cuni- 
niings  Bridge  P.  C)  Brick  veneer  con- 
struction, brick  foundation,  felt  and 
gravel  roofing.    .Approximate  cost,  $3,500. 

The  c<intract  for  alterations  to  a  store 
on  .Sparks  Street  for  the  Hank  of  Otta- 


wa, 116  Wellington  Street,  has  been  let 
to  G.  Douglas,  382  Waverley  Street. 

The  general  contract  for  alterations 
to  a  store  for  C.  A.  Douglas,  95  Sparks 
Street,  has  been  let  to  Shuttleworth  & 
Black,  21  Euclid  Avenue,  the  contract 
for  copper  work  to  McFarlane  &  Doug- 
las, Slater  Street,  and  for  glazing  to 
VV.  J.  Carson,  293  Laurier  Avenue  W. 
.Approximate   cost,  $3,500. 

Quebec,  Que. 

In  connection  with  the  store  and  resi- 
dence in  course  of  erection  for  Joseph 
Cote,  180  St.  Paul  Street,  the  contract 
for  plastering  has  been  awarded  to  V. 
Parent,  449  St.  Francois  Street.  Paint- 
ing not  let. 

Riviere  Du  Loup,  Que. 

In  connection  with  the  store  in  course 
of  erection  for  A.  E.  Thivierge,  the  con- 
tract for  heating  and  pulmbing  has  been 
let  to  Paquet  &  Company,  and  for  elec- 
trical work  to  J.  A.  Thibault.  Roofing 
will  be  done  by  the  .general  contractor, 
J.  Charest. 

In  connection  with  the  store  and  ware- 
house in  course  of  erection  for  T.  Lang- 
lis,  Lafontaine  Street,  the  contract  for 
brickwork  has  been  let  to  N.  Dupont, 
the  woodwork  and  roofing  contract  to 
L.  Cote  &  Lachance  &  Fils,  and  the 
heating  contract  to  Wilfred  Beruhe.  Es- 
timated cost,  $25,000. 

St.  John,  N.B. 

The  general  and  carpentry  contracts 
for  the  erection  of  a  business  block  for 
the  James  Kennedy  Estate,  20  Kin,g 
Street,  has  been  awarded  to  Stanley  Wil- 
liams, Prince  William  Street,  at  $8,000, 
and  the  masonry  contract  to  R.  A.  Cor- 
bett,   Douglas  Avenue. 

Toronto,  Ont. 

Work  has  been  started  on  interior  al- 
terations to  the  store  and  warehouse 
of  Gourlay,  W'inter  &  Leeming,  188 
Yonge  Street,  by  the  Sutherland  Con- 
struction Company,  315  Ryrie  Building. 
Estimated  cost,  $6,500. 

Winnipeg,  Man. 

The  following  contracts  have  been 
awarded  in  connection  with  the  stores 
being  built  for  J.  Scarf,  Kildonan:— 
brick  work,  Fletcher  '&  Bold,  17»  Ron- 
dolph  Street;  carpentry,  Stewart  & 
Green,  Perth  Avenue:  roofing  and  heat- 
ing, O-Rib-O  Manufacturing  Company, 
Limited,  233  Stradbrooke  Ave.;  plumb- 
ing, W.  Wilson,  810  Alverstone  Street; 
electrical  work.  D.  Woodhead,  549  Wil- 
liam .Avenue. 

In  connection  with  the  warehouse  be- 
ing built  at  Chambers  and  Henry  Streets 
for  the  Cream  of  Wheat  Company,  Min- 
neapolis, Minn.,  the  masonry,  carpentry, 
plastering  and  painting  contracts  have 
been  awarded  to  the  general  contractor, 
T.  Sharpe.  Kennedy  and  Qu'Appelle 
Streets,  the  electrical  contract  to  Mar- 
shall Wells  Company,  Limited,  Market 
Street,  and  the  heating  and  plumbing 
contract  to  Cotter  Bros.,  Ltd.,  Fort  St. 

The  general  contract  for  the  erection 
of  an  addition  to  the  King  Street  Sub- 
station has  been  let  by  the  Board  of 
Control  to  J.  Gunn  &  Sons,  Bank  of 
Nova  Scotia  Building,  at  $22,075. 

Residences 

Bloomsburg,  Ont. 

Lewis  t  uKer  is  building  a  frame  resi- 
dence, estimated  to  cost  $3,000,' 
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Grondines,  Que. 

Work  has  been  commenced  by  day 
labor  on  the  erection  of  a  brick  and 
frame  residence  for  Charles  LaRaniere. 
Kstimated  cost,  $8, ()()(). 

Halifax,  N.S. 

f'lans  of  a  residence  are  being  drawn 
for  J.  M.  Davidson,  Oxford  Street,  by 
VV.  M.  Brown,  Merchants  Bank  Bldg- 

Hamilton,  Ont. 

Tlie  erection  of  a  garage  and  conserv- 
atory is  contemplated  by  J.  H,  Harming, 
Maple  and  Blake  Streets.  Architect,  F. 
W.  Warren,  Bank  of  Hamilton  Builil- 
ing.    Estimated  cost,  $3,000. 

C.  G.  Hudson,  10  Edinburgh  Street,  is 
about  to  erect  a  residence,  estimated  to 
cost  $:i,r)00.  Brick  construction,  stone 
foundation,  shingle  roofing. 

Montreal,  Que. 

J.  D.  Lapointe,  74  Second  Avenue,  Vi- 
auville,  is  building  a  residence  on  Notre 
Dame  Street  E.,  estimated  to  cost  $.5,000. 

The  erection  of  two  residences  on 
Letellier  Street  has  been  commenced  hy 
E.  Picard,  2075  Gouin  Boulevard.  Ap- 
proximate cost,  $4,000. 

F.  R.  Lanthier,  care  of  the  Kingsbury 
Footwear  Company,  f>79  LaSalle  Ave- 
nue, contemplates  alterations  to  his  resi- 
dence at  373  Sherl)rooke  Street  E.,  esti- 
mated to  cost  $.5,000. 

Joseph  Cote,  85  Richmond  Street,  is 
building  six  flats  on  Mullins  Street,  at 
an  estimated  cost  of  $4,500.  Brick  con- 
struction, felt  and  gravel  roofing. 

Ottawa,  Ont. 

A.  Levinson,  227  Somerset  Street  E., 
has  prepared  plans  of  a  residence  to  be 
built  on  Murray  Street  at  an  approxi- 
mate cost  of  $(),500.  Brick  construction, 
stone  foundation,  shingle  roofing. 

W.  J.  Girvan,  130  Grighton  Street,  has 
prepared  plans  for  a  residence  estimated 
to  cost  $4,000.  Brick  veneer  construc- 
tion, stone  foundation,  shingle  roofing. 

The  Oakland  Land  Company  are  con- 
sidering the  erection  of  a  residence  on 
Bellwood  Street  at  an  estimated  cost  of 
$5,000.  Brick  veneer  and  stucco  con- 
struction, stone  foundation,  shingle  roof- 
ing. Manager,  W.  J.  Spratt,  Sunnyside 
Avenue. 

Outremont,  Que. 

Tenders  on  plastering,  painting,  heat- 
ing, plumbing  and  electrical  work  re- 
quired in  the  erection  of  a  residence  for 
J.  H.  Lemieux,  116  Laval  Avenue,  are 
being  received.  Architect,  J.  Mercier,  22 
Craig  Street  E. 

Port  Dover,  Ont. 

A  residence,  estimated  to  cost  $3,000, 
is  being  built  by  Percy  Ryerse,  First 
Avenue.  Frame  construction,  shingle 
roofing. 

Quebec,  Que. 

The  roofing,  plumljing  and  electrical 
work  in  connection  with  the  residence 
being  ljuilt  on  Aberdeen  Street  by  E. 
C.  Brochu,  147  St.  Cyrille  .Street,  will  be 
done  by  day  labor. 

G.  Cantin  has  commenced  the  erection 
of  a  residence  on  Lee  Street,  estimated 
to  cost  $5,000.  Masonry  and  carpentry 
will  be  done  by  day  labor.  Contracts 
will  be  let  for  roofing,  plastering,  paint- 
ing, heating,  ijlumbing  and  electrical 
work. 


Thorold,  Ont. 

Work  by  day  labor  has  been  started 
on  the  erection  of  dwellings  for  T.  J. 
Foley.  Frame  cr)nstruction.  Estimated 
cost,  .$6,000. 

Toronto,  Ont. 

Davis  &  Moore,  176  .St.  Clarens  Ave- 
nue, have  conmienced  the  erection  of  a 
l)air  of  residences  at  13-15  Brock  Cres- 
cent. Smaller  trades  will  be  sub-let. 
I'rick  construction,  shingle,  felt  and 
gravel  roofing.    Approximate  cost,  $5,000, 

Plans  of  a  residence  to  be  built  at 
66  Alexandra  Boulevard  are  being  pre- 
pared by  D.  Mcintosh,  1119  Yongc  St. 
Estimated  cost,  $5,000. 

The  erection  of  a  residence  at  46  Alex- 
andra Boulevard  has  been  commenced 
by  J.  Percy,  50  Heath  Street  E.  Emaller 
trades  will  be  let.  Approximate  cost, 
$5,000. 

Ff.  Cramp,  28  Waylane  Avenue,  is 
building  a  pair  of  residences  on  Bing- 
ham .Street,  estimated  to  cost  $4,000. 
.Smaller  trades  will  be  let.  Brick  con- 
struction, concrete  and  brick  foundation, 
shingle  roofing. 

Work  is  progressing  on  the  erection  of 
four  residences  on  Beech  Avenue,  esti- 
mated to  cost  $12,000.  Smaller  trades 
will  be  let  by  the  owner,  S.  Jackson,  323 
Beech  Avenue.  Brick  constructi<m, 
shingle  roofing. 

A.  Woolrich,  1  Brock  Crescent,  is 
razing  old  buildings  on  Awde  Avenue 
l)reparatory  to  the  erection  of  a  pair  of 
residences.  Brick  construction,  shingle, 
felt  and  gravel  roofing.  Estimated  cost, 
$3,800.     Smaller  trades  will  be  sub-let. 

CONTRACTS  AWARDED 

Beaupont,  Que. 

In  connection  with  the  residence  in 
course  of  erection  for  A.  Marcil,  the  ma- 
sonry contract  has  been  let  to  A.  La- 
tulippe,  118  Bagot  Street,  and  the  roof- 
ing, heating,  plumbing  and  electric  con- 
tracts to  V.  Gauvin,  Limoilou.  Paint- 
ing not  let. 

Belleville,  Ont. 

The  contract  for  the  erection  of  stores 
and  apartments  for  the  Lister  Estate  has 
been  let  to  Perry  Denike,  30.3  Ann  St. 
Approximate  cost,  $3,000. 

Bridgeburg,  Ont. 

J.  C.  Purvis  has  let  the  carpentry  and 
roofing  contracts  for  the  residence  in 
course  of  erection  on  Niagara  Street  to 
B.  Zimmerman. 

C.  E.  Hansel,  204  Ontario  Street,  St. 
Catharines,  has  let  the  general,  carpen- 
try and  roofing  contracts  for  the  erec- 
tion of  a  residence  to  Oscar  C.  Teal. 
Brick  veneer  construction,  concrete 
foundation,  shingle  roofing.  Ajiproxi- 
mate  cost,  $3,000. 

Guelph,  Ont. 

The  following  contracts  have  been  let 
in  connection  wiili  tlie  three  residences 
in  course  of  ercctiun  on  Sydenham  Street 
for  H.  G.  Cockburn,  Park  Avenue: — 
plastering,  J.  J.  Mahoney,  Kent  Street; 
heating,  McCormick  &  Robinson,  Mar- 
ket Square;  plumbing.  Stevenson  &  Mal- 
colm, Masinoc  Building;  electrical  work. 
G.  E.  B.  Gringer,  Wilson  Street. 

Halifax,  N.S. 

In  connection  with  the  residences  now 


being  erected  on  Bloomingdale  .Avenue 
for  R.  P.  Bell,  3  Prince  Street,  the  con- 
tract for  plastering  and  brickwork  has 
been  awarded  to  A.  Hutchinson,  Dart- 
mouth, N..S..  the  heating  and  plumbing 
contract  to  Hayman  &  McKenzie,  Water 
.Street,  and  the  electrical  contract  to  J. 
Starr  (k  Son,    Limiterl.    Harbf)ur  Street 

Hamilton,  Ont. 

In  cotmection  with  the  residence  in 
course  of  erectirm  at  Connaught  Park 
for  E.  W.  Vivian,  408  Barton  Street  E.. 
the  heating  and  plumbing  contracts  have 
been  let  to  J.  E.  Gibson,  676  King  Street 
E.  Plastering,  painting  and  electrical 
work  not  yet  awarded. 

London,  Ont. 

The  contract  for  the  erection  of  a  resi- 
dence for  Alexander  Campbell.  731  Wa- 
terloo Street,  has  been  let  to  Evans 
Bros.,  905  Queens  .'\venue.  Red  pressed 
brick  construction.  Approximate  cost. 
$4,000. 

The  following  contracts  for  the  erec- 
tion of  an  apartment  on  William  .Street 
for  W.  Thomas,  531  Dundas  Street,  have 
been  awarded: — masonry,  H.  Hayman. 
491  Ontario  Street;  carpentry,  R.  G. 
Wilson;  plumbing  and  heating.  L.  J. 
Odell,  634  Princess  Avenue;  plastering. 
Arthur  Dowell,  563  .Adelaide  Street; 
slating,  J.  Whittaker.  King  Street;  elec- 
tric work,  Peoples  Electric  Company. 

The  general  contract  for  the  erection 
of  a  residence  at  366  Maitland  Street  for 
Mrs.  Smibert.  Burwell  Street,  has  been 
let  to  J.  A.  Stanley,  1063  Richmond  St. 
Estimated  cost,  .$4,000. 

Work  has  been  commenced  on  the 
erection  of  apartments  at  512  Williams 
Street  for  W.  D.  Thomas,  531  Dundas 
Street,  by  H.  Hayman,  491  Ontario  St.. 
and  R.  G.  Wilson  &  Son,  5  St.  George 
Street.  Smaller  trades  will  be  sub-let. 
Approximate  cost,  $6,000. 

Maisonneuve,  Que. 

In  connection  with  the  flats  being 
erected  by  Carriere  &  Frere  Company. 
Ltd.,  31  Laurier  Avenue.  Montreal,  the 
plastering  contract  has  been  let  to  Char- 
bonneau  &  Dupre,  1651  Park  Avenue,  the 
contract  for  painting  to  W  .Bourdon.  47 
Desjardins  Avenue,  and  for  heating  and 
plumbing  to  J.  \'aillancourt,  43  Laurier 
Avenue  W.,  Montreal. 

H.  Bernier,  758  .A.dam  Street,  has  let 
the  contract  for  heating  and  plumbing  in 
connection  with  the  residence  in  course 
of  erection  to  George  Lamothe.  174b 
\'alois  Street,  Montreal.  Report  pre- 
viously published  incorrect. 

Montreal,  Que. 

P.  Morin.  1158  Bernard  Street,  ha^ 
commenced  the  construction  of  three 
flats  on  the  Esplanade,  estimated  to  cost 
$5,000. 

.A  residence  is  in  course  of  erection  on 
Notre  Dame  Street  E..  for  J.  D.  La- 
pointe, 74c.  Second  Avenue.  General 
contractor,  Louis  Beaudry,  Pointe-aux- 
Tremble.    Approximate  cost,  $5,000. 

North  Bay,  Ont. 

The  contract  for  heating  and  plumbing 
at  the  residence  in  course  of  erection 
for  W.  .Aubrey  has  been  awarded  to  the 
Cochrane  Hardware  Limited,  18  Main 
.Street  West. 
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Oshawa,  Ont. 

A.  Black  has  let  the  masonry,  carpen- 
try and  tinsmithing  contracts  for  the 
erection  of  a  residence  to  W.  J.  Holland, 
Simcoe  and  Colborne  Streets. 

Ottawa,  Ont. 

Bower  Bros.,  \Xi  Hopewell  Street, 
liave  let  the  contract  for  heating  and 
plumbing  in  connection  with  the  resi- 
dence which  they  are  building  on  Aylmer 
Street  to  T.  Walters,  388  Booth  Street, 
and  the  electrical  contract  to  the  Do- 
minion Electric  Company,  417  Sparks 
Street.  Plastering  and  painting  not  yet 
awarded. 

The  contract  for  plumbing  and  heat- 
ing in  connection  with  the  residence  in 
course  of  erection  for  W.  F.  B.  Martin, 
14")  Third  Avenue,  has  been  let  to  M.  M. 
O'Connell,  Limited.  212  Gloucester  St. 

Work  has  been  started  on  the  erection 
of  apartments  on  Bethany  Street  for  J. 
Quinn.  The  general  contract  has  been 
let  to  L.  McDonald.  SO  Fairmont  Street. 
Brick  construction,  felt  and  gravel  roof- 
ing.   .Approximate  cost,  $0,000. 

In  connection  with  the  tenements  be- 
ing built  on  York  Street  by  N.  Poirier 
&  Son,  HKi  Cathcart  Street,  the  contract 
for  heating  and  jilumbing  has  been  let 
to  .A.  Gauthier  &  Company,  Dalhousie 
.Street,  and  for  electrical  work  to  A.  C. 
McDonald.  48  College  Street. 

Quebec,  Que. 

Lavoie  &  Frere,  5G  Jeanne  d'Arc  St., 
have  let  the  roofing,  heating,  plumbing 
and  electrical  contracts  in  connection 
with  the  residence  in  course  of  erection 
on  .Aberdeen  Street  to  P.  Paradis.  230 
xJ'.Aguillon  Street.    Painting  not  let. 

The  contract  for  masonry  in  connec- 
tion with  the  residence  being  built  on 
Moncton  Street  for  P.  Trudel.  43  d'.Aguil- 
lon  Street,  has  been  awarded  to  Jincher- 
cau  &  Lamonde.  Grand  .Alle.  the  roofing 
ciintract  to  E.  Falardeau.  308  Queen  St., 
and  the  heating,  plumbing  and  electrical 
contracts  to  J.  B.  Cote.  49  Grant  Street. 

E.  A.  Tremblay,  69  St.  Nazaire  Street. 

has  let  the  contract  for  roofing  at  the 
j  residence  in  course  of  erection  on  Bourla- 
I  marque  Street  to  O.  Barbeau,  l.")4  Frank- 
'    iin  Street,  and  for  heating,  plumbing  and 

electrical  work  to  J.  Brown.  11  Arsenal 
I    Street.    Painting  not  let. 

I  In  connection  with  the  residence  be- 
ing built  on  Bourlamarquc  Street  by  J. 
.Nadeau,  139  Notre  Dame  Des  Angcs 
I  Street,  the  contract  for  masonry  and 
I  plastering  has  been  awarded  to  J.  B. 
V  erret  &  Fils,  Limoilou,  the  roofing  con- 
tract to  C).  Barbeau.  l.">4  Franklin  Street, 
and  the  heating,  plumbing  and  electric 
contracts  to  J.  Lafrance.  21  Plessis  St. 
Carpentry  and  painting  by  owner. 

In  connection  with  the  residence  in 
course  of  erection  for  E.  Dubc.  1G3  St. 
nlivier  .Street,  the  masonry  contract  has 
been  let  tr)  \'.  Parent.  449  St.  Francois 
Street,  and  the  carpentry  contract  to  E. 
Breton,  7.5  Latournelle  Street.  Other 
trades  not  let.   Approximate  cost,  $6,000. 

Eavoie  &  Frere.  ")3  Jean  d'.Arc  Street, 
are  liuihling  a  residence  for  N.  Maison. 
23  dWrtigny  Street,  estimated  to  cost 
$6,000.  The  ror)fing,  heating,  plumbing 
and  electrical  contracts  have  been  let  to 
P.  Paradis.  2.16  <rAgniIIon  Street.  Paint- 
ing CMiitr.icI  iMt  yrt  .1  warded. 


Toronto,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  rectory  on  Annette  Street  for 
the  congregation  of  St.  Cecilia's  Roman 
Catholic  Church.  The  carpentry  con- 
tract has  been  let  to  Madden  Bros.,  552 
Adelaide  Street  West. 

T.  .A.  Manning.  79  St.  Clair  Avenue  E., 
has  let  the  plastering  contract  in  connec- 
tion with  the  residence  being  built  at  101 
Walmsley  Blvd.  to  Petrie  &  Son,  353>4 
Dupont  Street,  the  contract  for  painting 
to  A.  K.  Ottaway,  108  Alcina  Ave.,  and 
for  heating  to  James  &  Son,  550  St. 
Clair  Avenue  W. 

Sparrow  &  Holden,  107  Ronan  Ave- 
nue, have  let  the  plastering  contract  in 
connection  with  the  erection  of  a  resi- 
dence to  F.  Antill,  379  Mount  Pleasant 
Road,  the  contract  for  heating  and  plumb- 
ing to  G.  Moore,  105  Ronan  Avenue,  and 
for  electrical  work  to  F.  A.  Turpin,  110 
Brunswick  Avenue.  Brick  construction, 
shingle  roofing.  Approximate  cost, 
$3,000. 

John  Tait,  58  Manor  Road,  is  erecting 
two  pairs  of  residences  at  1-7  Park  Ave., 
for  C.  F.  Wagner,  60  Gloucester  Street. 
Smaller  trades  will  be  sub-let.  Estimated 
cost,  $12,000.  Brick  construction,  shingle, 
felt  and  gravel  roofing. 

Westmount,  Que. 

The  masonry,  carpentry  and  plastering 
contracts  for  the  erection  of  a  residence 
for  Mrs.  L.  C.  Fee,  have  been  let  to 
T.  S.  Hudson  &  Company,  Board  of 
Trade  Building,  Montreal. 


Power  Plants,  Electricity  and 
Telephones 

Latuque,  Que. 

The  residence  of  Oscar  Fontaine  has 
been  destroyed  by  fire. 

Maisonneuve,  Que. 

The  City  Council  have  decided  to  pur- 
chase a  quantity  of  street  lamps  and 
l)0sts.     Engineer,  M.  Dufresne. 

Otterville,  Ont. 

The  installation  of  a  hydro-electric  sys- 
tem is  being  considered  by  the  Town 
Council.  Estimates  of  the  cost  have 
been  furnished  by  the  Provincial  Com- 
mission. 

Port  Rowan,  Ont. 

The  Town  Council  are  obtaining  esti- 
mates of  the  cost  of  installing  an  elec- 
tric light  plriiit.    Clerk,  W.  A.  Mabee. 

Saskatchewan  Province 

The  folb.iwing  Rural  Tilcphone  Com- 
l)anies  have  l)een  autiiorizcd  to  borrow 
money  for  the  construction  of  their  sys- 
tems:— Col  fax.  $8,300,  Secretary,  .A.  R. 
Thomas.  Colfax;  Gartmore-Zorra.  $0,000, 
H.  E.  Mapleton.  Shillingthorpe ;  Good- 
water,  $3,000,  D.  Dalgleish,  Good  water; 
Great  Deer,  $2,500,  D.  R.  Dyck.  Borden; 
Kilmory,  $3,800.  .A.  H.  Burke.  Watrous; 
Kronau,  $8,000,  R.  R.  McFJmon,  Kro- 
nau;  New  Deloraine.  $5,500.  .A.  J.  Rob- 
ertson. Davidson;  North  Churchbridgc. 
$25,000,  .A.  T.  Penwarden;  Silverwood, 
$3,000.  Roy  Scott.  Wapella;  South  Rad- 
isson.  $4,000.  R.  Mc  Naught.  Radisson; 
.South  Tyvan.  $2,700.  I.  Simpson.  Tyvan; 
Talmage.  $5,000.  W. '  T.  Crayford,  Tal- 
mage;  Third  Meridian.  $3,500.  E.  N. 
Keeney,  Davidsnn;  Tli(ir-;iin.  $1,700,  M. 


B.  Curry,  Macoun;  West  Graytown,  $13,- 
000,  B.  Brouillet,  Graytown. 

Winnipeg,  Man. 

Tenders  will  be  received  until  July 
20th  by  the  Chairman  of  the  Board  of 
Control  for  two  50-light,  high  efficiency, 
incandescent  street  lighting  equipments, 
complete  with  lamps.  Plans  and  speci- 
fications at  office  of  the  Engineer,  J.  G. 
Glassco.  54  King  Street. 


Fires 

Brome,  Que. 

The  Dominion  Government  Creamery 
has  been  totally  destroyed  by  fire.  Min- 
ister of  Agriculture,  Hon.  Martin  Burrell. 

Leeds  Station,  Que. 

A  store,  residence,  sawmill  and  cheese 
factory,  belonging  to  Theophile  Beau- 
doin,  have  been  destroyed  by  fire.  Loss, 
$12,000. 

Mount  Forest,  Ont. 

Fire  has  caused  the  following  losses: 
V.  E.  Lewis,  tailor  shop,  store  and  resi- 
dence, $4,500,  covered  by  insurance;  H. 
W.  Palmateer,  store  and  express  office, 
$3,000,  insurance,  $1,500.  Mr.  Palmateer 
will  possibly  rebuild. 

Quebec,  Que. 

A  residence  belinging  to  Dion  & 
Freres,  84-80  Victoria  Street,  has  been 
destroyed  by  fire.    Estimated  loss,  $5,000. 

Fire  has  destroyed  the  residence  of 
Mrs.  J.  Genest.  88  Victoria  Street.  Loss, 
$5,000. 


Miscellaneous 

Chatham,  Ont. 

The  Town  Council  have  passed  a  by- 
law for  the  purchase  of  motor  fire  ap- 
paratus and  truck,  at  an  estimated  cost 
of  $13,000.  Tenders  will  be  called  at  once 
if  by-law  carries  at  the  polls.  Clerk,  W. 
G.  Alerritt. 

Outremont,  Que. 

The  Municipal  Council  are  in  the  mar- 
ket for  machines  for  penetrating  asphalt 
work.    Secretary,  E.  T.  Sampson. 

Toronto,  Ont. 

The  Rock  &  Power  Machinery  Com- 
pany, 58  Church  Street,  are  in  the  mar- 
ket for  one  ten  or  fifteen  ton  locomotive 
crane,  8  wheel,  38  to  40  ft.  boom,  equip- 
ped with  Clam  Shell  bucket  and  Ontario 
boiler. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  City  Council  have  let  a  contract 
for  the  supply  of  three  Chapman  rec- 
tangular sluice  gates  to  the  Turbine 
Equipment  Company,  Ltd.,  C.  P.  R. 
Building,  Toronto. 

Montreal,  Que. 

J.  .A.  lirosseau.  53  Boj'er  Street,  has 
awarded  a  contract  for  the  installation 
of  a  baker's  oven  to  Dufort  &  Mignolet, 
240a  St.  .Antoine  Street.  Fire  brick  con- 
struction.   Approximate  cost,  $5,000. 

Transcona,  Man. 

Tin-  Turl)ine  l''(|m'pment  Company  Ltd.. 
C.  P.  R.  Building.  Toronto,  have  been 
awarded  a  contract  for  the  supply  of  two 
De  Laval  S-inch  vertical  single  stage 
sewage  pumps,  with  a  combined  capa- 
citj'  of  three  million  gallons  per  day. 


Tenders  and  For  Sale  Department 


Tenders  Wanted 


Tctulers  will  lie  received  by  the  (  inimil  of  tlie 
Towiisliip  of  lliillett  up  to  Thursday,  29th  July, 
at  2  p.m.,  for  the  deepeiiiiig,  vviileiiinK  :mil 
straightening  of  the  Drain  or  I'reek  known  as 
tile  "McCall  Extension  Drain,"  from  a  point  in 
tlic  eastern  limit  of  the  N  'A  o(  I  .ot  !»,  Con.  14  to 
llie  ontlet  at    Lot   1(>,  Con.  Ilullett.     .\n  ac- 

ceptcil  cliefine  of  f)  per  cent,  will  be  re(|uireil  to 
be  furnished  by  tlie  successful  tenderer. 

The  lowest  of  any  tender  not  necessarily  ac- 
cepted. 

JAMES  CAMPBELL, 
29  'I'ownship  Clerk. 


Tenders  for  Sewers 
and  Cement  Sidewalks 

Municipality  of  Village 
du  Bassin  de  Chambly 

Separate  sealed  tenders  for  the  construction  of 
sewers  and  cement  sidewalks  will  be  received  un- 
til Monday,  7  p.m.,  July  26th,  1915,  and  nuist 
be  addressed  to  tlie  Secretary-Treasurer  of  tlic 
Municipality  of  the  Village  du  I'.assin  de  Cham- 
bly, and  deposited  at  his  office,  sa4d  seweis  aiul 
sidewalks  to  be  constructed  in  the  streets  of  said 
Village. 

The  plans  and  estimates  of  these  works  may 
be  examined  at  the  office  of  the  municipal  engi- 
neer, M.  J.  Avila  Gravel,  17  Cote  Place  d',\rmes, 
Montreal. 

Any  person  tendering  must  deposit  an  accepted 
cheque  from  a  chartered  Canadian  bank,  payable 
to  the  Municipality  of  Village  du  Hassin  de 
Chambly,  and  amounting  to  Id  per  cent,  of  the 
amount  of  said  tender. 

The  Municipal  Council  shall  be  perfectly  free 
to  accept  or  reject  any  of  the  tenders.    P)y  order, 

J.  AVir.A  C.RAVEL, 
29  Civil  P-nginecr. 


Town  of  Drumheller,  Alberta 


Waterworks 


Sealed  tenders,  addressed  to  the  undersigned, 
will  be  received  up  till  20  o'clock  on  Monday,  16th 
August,  1916,  for  the  following  contracts :  — 

1.  Supply  of  about  one  mile  of  (i-incli  and  4- 
inch  steel  or  cast  iron  pipe. 

2.  Supply  of  Valves  and  Hydrants. 

:!.  Supply  of  one  H.  R.  T.  Boiler  and  Stack. 
4.  Supply  of  Duplex  Pumji. 

.').  Supply  of  materials  for  .'{O.OOd-gallon  wood 
tank  and  housing. 

(!.  All  labor  and  certain  materials  for  laying 
water  mains,  sinking  an  open  well,  constructing 
jnuuping  station,  and  erecting  wood  tank  and 
iujusing. 

Tenders  must  be  accomiianicd  by  an  accepted 
checpie  for  ten  per  cent,  of  the  amount  of  the 
tender. 

Plans  and  specihcations  and  other  information 
may  be  obtaineil  at  the  offices  of  the  Consulting 
Engineers  at  Winnipeg  and  Calgary.  .\  deposit 
of  $i;r>.(l(l  will  be  required  on  Contract  No.  <>. 
which  will  be  retinned  to  bona  lide  tenders  on 
return  of  the  plans. 

The  Corporation  do  not  bind  themselves  to  ac- 
cept the  lowest  or  any  tender. 

().  McKEE, 
•Secretary-Treasurer, 

Drumheller,  Alta. 
THE  JOH.X  GALT  ENGI N EERl XC!  CO.,  LTD., 
Consulting  h'ngineers, 
Winnipeg,  July,  lUin  2!) 


WANTED 


Eor  cash,  one  .S-wheel  locomotive  crane,  about 
10  ton,  with  .'{S-ft.  or  4()-fl.  boom,  and  equipped 
witli  Clam  Shell  P.ucket.  P.oiler  must  pass  On- 
tario specihcations. 

K(K  K  .Sr  POWER  MACfllNERY  COMPANY, 
."i.S  Church  .Street,  Toronto. 


Tenders  for  Foundry 


Sealed  tenders  will  be  received  by  the  under- 
signed up  to  July  29th  for  the  erection  and  com- 
pU-lion  of  a  Eoundry  liuilding  at  Brighton.  All 
lenders  to  be  marked  '"I'ender  for  Eoundry." 
Plans  and  specihcations  may  be  seen  at  the  office 
nf  the  secretary. 

Lowest  or  any  teniler  not  necessarily  accepted. 
GEO.  DREWRV, 

Secretary  of  The  1).  J.  Barker  Foundry  Com- 
I)any,  Limited, 
29-:{0  P.righton,  Ont. 


County  of  Brant 


Sealed  tenders,  clearly  endorsed  on  the  out- 
side, "Tenders  for  Puttown  Bridge"  will  be  re- 
ceived by  the  Counties  of  Oxford  and  Brant  up 
to  18  noon,  on  Wednesday,  28th  July,  1915,  ad- 
dressed to  the  County  Clerk,  County  Building, 
Brantford. 

For  150-ft.  sjian,  14  ft.  roadway.  Pratrt  High- 
way Truss  Bridge. 

For  reinforced  concrete  abutments  and  wing- 
walls. 

For  plain  concrete  abutments  and  wingwalls. 

Tenders  must  be  on  the  prescribed  form  and 
be  accompanied  by  marked  cheque  for  5  per 
cent,  of  the  amount  of  the  larger  tender. 

The  bridge  site  is  S'A  miles  west  of  Paris, 

Plans  and  specifications  to  be  seen  at  the  of- 
lire  of  the  Coimty  Engineer,  4  Temple  Building, 
lirantford. 

ALAN  M.  JACKSON, 
29  County  Engineer. 


Tenders  for  Supplies 


Tenders  will  he  received  through  registered 
post  only,  up  to  noon,  on  Tuesday,  August  3rd, 
1915,  for  the  supjjly  of 

.^i.S.  Tie  Rods  and  Tie  Plates  for  l.ansdowne 
.\venue  Extension,  Toronto  Civic  Railway. 

(it).  .Special  Track  Work  for  Lansdowne  Ave- 
nue Extension,  Toronto  Civic  Railway. 

Tenders  must  be  addressed  to  the  Chairinan, 
Board  of  Control,  City  Hall,  Toronto,  and  en- 
velopes  must  be  plainly  marked  on  the  outside 
as  to  contents.  Specilications  and  forms  of  ten- 
der may  be  obtained  at  the  Works  Department, 
City  Ilall.  Tenderers  nuist  comply  strictly  with 
conditions  of  City  By-law  as  to  deposits  ami 
sureties,  as  set  out  in  specilications  and  forms 
of  tender.  The  lowest  or ,  any  tender  not  neces 
sarily  accepted. 

T.  L.  CHURCH  (Mayor), 
29  Chairman,  Board  of  Control. 


Sprinkler  Wanted 


Tenders  for  a  motor-driven  comljination  street 
sprinkler  and  flusher  will  be  received  by  the 
Sprinkling  Committee  up  to  July  29th,  1916.  For 
further  particulars  apply  to  (  i.  G.  Bucher,  t  hair- 
man  Sprinkling  Committee,  or  A.  IL  .Millar,  City 
Clerk,  Berlin,  Canada.  '£) 


Late  News  Items 

Blue  Sea  Lake,  Que. 

Tenders  on  the  erection  of  a  summer 
liotel  are  being  received  by  \.  Leduc, 
\\'ellin,iftf)n  and  Chandire  Streets,  Hull. 
Artificial  stone  construction,  slate  root- 
ing. Ajjproximate  cost,  $8, .500.  Plans 
and  specifications  with  Mr.  Leduc. 

Fort  William,  Ont. 

John  King,  \  ictoria  Avenue,  has  com- 
menced the  erection  of  two  double  resi- 
dences, estimated  to  cost  $10,000.  Work 
l)y  day  labor.  Frame  and  brick  construc- 
tion, stone  and  concrete  foundation, 
shingle  roofing. 

Mille  Roches,  Ont. 

Tenders  on  repairs  and  construction 
of  a  tower  at  the  Chapel  of  Our  Lord  of 
the  Sacred  Heart  are  being  received  by 
Rev.  Corbet  McRae,  Dickenson's  Land- 
ing, Ont.  Plans  and  specifications  with 
Mr.  McRae. 

Montreal,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  theatre  in  course 
of  erection  for  the  St.  Denis  Theatre 
Company,  160  St.  James  Street: — cut 
limestone,  John  Quinlan  &  Company. 
4412  St.  Catherine  Street.  W'cstmount; 
hardware,  Duraund  Hardware  Company. 
:i~0  St.  James  Street;  modelled  plaster- 
ing, M.  R.  Guisti,  42nd  Street.  New  York; 
painting.  Shagpat  Studios.  0  Beaver  Hall 
Square. 

Orangeville,  Ont. 

Tenders  on  the  construction  of  a  roof 
at  St.  Andrew's  Church  will  be  received 
until  noon,  July  24th,  by  the  Board  of 
Managers. 

Ottawa,  Ont. 

The  City  Council  have  let  the  contract 
for  laying  asphalt  pavement  on  Somerset 
Street  to  the  Ottawa  Construction  Com- 
pany, Central  Chambers,  and  for  asphalt 
pavement  on  Nicholas  Street  to  the 
I'nion  Construction  Company.  Bank 
.*^ireet.  Chambers. 

The  general  contract  for  the  erection 
of  an  addition  to  a  store  for  R.  E.  Powell. 
2'.)0  Elgin  Street,  has  been  awarded  to 
Charles  Hopewell,  7  Clemow  Avenue. 
Xpproximate  cost,  $S,000. 

Thetford  Mines,  Que. 

Tenders  on  the  erection  of, a  residence 
for  .\.  S.  Johnson  will  be  received  until 
July  ."{Oth  by  H.  G.  James.  .Architect, 
Whiting  Block.  Sherbrooke.  Que.  Cobble 
stone  and  roughcast  construction,  con- 
crete foundation.  .Approximate  cost. 
.$17,000. 

Three  Rivers,  Que. 

The  Three  Rivers  Traction  Company 
are  building  a  street  railwaj'  estimated  to 
cost  $1.M).000.    Work  by  day  labor. 


July  '.'i.  nn: 


TITF.    rONTRATT  RFrORD 


PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

'TpHIS  Pump  is  hydraulically  balanced  against  end 
-■-  thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  **Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office  :  Room  509  Canadian  Expre&s  Bulldinf; 
Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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DUMP  CARS 

Made  to  dump  both  (ides,  both  ends,  or  all  round. 
All  sizes  and  designs.     Steel  Construction. 


Mine  Cars 


Industrial  Cars 


The  side  dump  car,  U  or  V  sliaped,  or  constructed  as  shown  above, 
offers  many  advantages  over  other  styles  for  brickyards,  contracting 
work,  sand  pits,  mines,  and  industrial  purposes.  Made  with  chillel 
semi  steel  wheels,  cold  rolled  steel  axles,  high  carbon  roller  bearings  in 
dust  proof  boxes. 

BRICK  MAKING  MACHINERY  of  all  kinds.  Special  attention 
paid  to  AUTOMATIC  CUTTERS  and  the  equipment  of  brickyards 
with  ARTIFICIAL  DRYERS. 

B.   E.   BECHTEL,    Waterloo,  Ont. 

(Successor  to  Bechtels  Limited) 


You  Can  Interpret  the  Code  Instantly  with 

McLoughlin's 

Questions  and  Answers 

on  the 

National  Electrical  Code 


It  tells  at  once  the  answer  to  the  questions  on  code  requirements. 
Contractors,  electricians  and  wiremen  write  us  that  it  hits  the  mark 
for  them.   It  saves  them  time,  trouble  and  real  money. 
Every  question  is  carefully  indexed  so  that  you  can  locate  the  fact  you 
are  after  instantly. 

Contents — There  are  nine  main  divisions:  Generators,  Transformers, 
Outside  Works,  Signaling  Systems,  Lighting,  Inside  Works,  Electric 
Railway  Systems,  Marine  Work. 

Tables — Section  9  has  32  tables.    They   give   in   convenient   form  for 
ready  reference:  Capacities  of  wires;  Wire  requirements  for  all  classes 
of  work;  Insulation  Tests;  Requireluents  for  Conduit  Wires;  Flexible 
Cords ;  Fixture  Wires ;  Theatre  Cables ;  Elevator  Cables,  etc.,  etc. 
The  latest  rules  for  Resuscitation  are  included. 

232  pages,  pocket  size,  flexible  binding  $1.00  net.  prepaid. 
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"On  The  Firing  Line^' 

Out  on  the  firing  line  of  hot  com- 
petition every  extra  shot  counts. 
And  to  get  business  now-a-days, 
that  carries  a  reasonable  profit,  re- 
quires advance  knowledge  of  your 
prospective  customer's  wants  —  it 
necessitates  having  the  effective 
business-developing  ammunition 
that  MacLean  Reports  supply. 


Maclean  Reports  give  the  vital 
facts  tliat  are  necessary  if  you  would 
secure  the  best  of  new  business — 
and  ihey  cost  but  a  few  cents  a  da)-. 
The)-  are  issued  daih'  (card  s)  stem) 
and  give  accurate  information  on 
Canadian  building  and  engineering 
projects,  contemplated,  their  pro- 
gress, and  Lletails  of  the  material 
and  ecpiipment  re.|uired.  Rates 
and  samples  on  request. 


MacLean  Daily  Reports 

Limited 

25  Charlotte  St.,  Toronto 


MARSH  AND  HENTHORN 

MODERN 

HOISTING  MACHINERY 


M  &  H  Hoisting  Engine  driving  Piles  in  Harbor  at  Port  Weller,  Ont. 

Standard  Machines  in  stock.     Prompt  shipments. 
Prices  moderate 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 

Sales  Agents:     Mussens  Ltd,  Montreal 


Goold^  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 
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IS  THE  MOST  '^Q 

HealthfulEfficient.Economical 

Gj/^^tK^uwRs     For  the  HomeXhurch, or  School. 

TiiE  James  Smart  MfgXo,  itd  Brockville  ont. 


SUPERIOR  IN  EVERY  DETAIL 


The  Ric  wiL  Underground  Pipe  Covering  Co. 


Ric-wiL 

MethoD  of  Insulat- 
ing Underground 
Steam  and  Hot 
Water  Pipes. 

GET  A  CATALOG 
Cleveland,  Ohio 


A  double  automatic  Brake  Dumbwaiter 
Automatic  two  ways.    UP  and  DOWN. 

Patented  in  Canada 

We  want  live  representatives  everywhere  in  Canada. 
Write  us  for  pariiciilart-. 

Chelsea  Elevator  Company 

332  West  26  St.,  N.Y.  City,  U.S.A. 


"Hammer  Brand" 

Hard  Wall  Plaster 


It  neither  loosens  nor  falls  otT,  it  allows  car- 
penters to  follow  plasterers  without  loss 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co. 

Hillsborough,  New  Brunswick,  Canada 


PAGE 


FLAT 
SHEET 


REINFORCEMENT 


Lies  Flat— Costs  Least  to  Lay 


The  modern  reinforcement,     fifty  per  cent,  stronger — 700  per  cent,  more  bond-contact- 


squares.  No  internal  strains  in  "forming."  Lies  flat  without  weiglitiiig.  Saves  25  per 
cent,  laying-cost. 

WIDELY  USED 

P.A.C,E  FAKKIC  used  in  the  J.  R.  Booth  Plant 
at  (Jttawa;  Anglo-t'anadian  l.eattier  Plant  at 
lluntsville;     Lhanihlay     Dam     at  Montreal; 


-than  rounds  or 
cent,  to  50  per 


lli 


Harris 
at  Hi  a 
paving 
.\ylmcr 


.\liattoir  at  Toronto; 
ilford,    and    in  many 

at     Oakville,  Wind 

and  Sandwich. 


C.  P.  K.  Yards 
miles  of  street- 
or,  WalkerviUe, 


TWO  SIZES 

PAGE   FABRIC   supplied  ^n  3  : 
mesli  for  structural  uses,  and  G  i 
mesh     for     roadway    and    bridge-Hoor  work. 
FL.\T    .SHEETS   maximum   4    feet    wide  by 
car-leiigtli.    Also  in  ROLLS,  4  feet  wide,  any 
lengtli.     SI'ECL\L  MESHES  to  order. 
Send  lilue  prints  or  siiecifications  for  estimates 


FREE  SAMPLES  and  new  illustrated  booklet  No.  5 
I  with  tables!  on  request.    WRITE  for  them  TO  DAY. 


rAUE-  FENCE 


Crwiixy  A  IVTV  I  j.  J      Toronto  Montreal 

V^LIlVil  AIN  I      LitU.   WALKERVILLE     ST.  JOHN 
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GOODWIN. BARSBY&  C5  LEICESTER  ENG. 


Accurate  Meter  Testing  for 
Small  Water  Works 


You  may  do  your  meter 
testing  just  as  economic- 
ally, quickly  and  accur- 
ately as  the  largest  muni- 
cipal waterworks. 

Baby  FORD 

Meter  Testing 
Machine 

Puts  the  high-grade 
Ford  equipment  within  the 
"each  of  every  waterworks. 

It  tests  all  makes  of  me- 
ters up  to  and  including 
1  inch.  The  calibrated 
outlet  ranges  froni  1/32 
inch  to  1  inch,  in  ten 
graduations. 

Will  soon  save  its  cost 
in  increased  receipts. 

Write  now  for  the  full 
details  about  this  latest 
Ford  Product. 


The  Ford  Meter  Box  Co. 

Wabash,  Ind. 

Makers  of  the  Famous  Frost  Proof  Meter  Boxes 


You  Eliminate  Needless  Risk 

when  you  install  St.vndard  Rubber  insulated 
Wii-es  and  Cables  in  that  building  of  yours.  Ask 
our  ncirest  office  for  prices  of  Standard  wire 
before  buying. 

Standard  Underground  Cable  Co. 

of  Canada,  Limited 
Hamilton.  Ont. 

Montreal,  Oue.  Winnipeg,  Man.  Seattle,  Wash. 

Manufacturers   of   Electric   Wires  and   Cables   of  all  kinds 
for  all  services,  also  Cable  Accessories. 


Ideal  Incinerator  Plant 


at 


Berlin 


This  plant 
has  a  capa- 
city of  30 
tons  of  garb- 
age daily,  IS 
fireproof 
throughout 
and  can  be 
operated  at 
a  low  cost. 
We  will  be 
glad  to  sup- 
ply plans  and 
data  for  sim- 
ilar work. 

Write  for 
information. 


E.xterior  view  of  plant. 


Ideal  Incinerator  &  Contracting 


Company,  Limited 
No.  2  IVIanning  Arcade  Annex 


TORONTO 


Electric  Steel  Castings 

W^e  can  supply 

Carbon,  Manganese,  Alloy,  Steel  Castings, 
Forging  Ingots,  Etc. 

Write  for  prices  and  particulars. 

The  Electric  Steel  &  Metals  Co.,  Limited 

Welland       «  Ontario 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 

Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  Contractors 

The  following  Books  are  OfTered  subject  to  Pre- 
vious Sale: 

British  &  Foreign  Building  Stones,  by  John  Watson, 
Published  in  1911  at  the  University  Press,  Cam- 
bridge, England.    483  pages.    Price  50  cents. 

I'.nilding  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1012  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
165  pages,  illustrated.    Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 
Published  by  MjTon  C.  Clark  Publishing  Com- 
l)any  in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 
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Save  50% 


on 


Stone  Sawing 


Anderson 

"Diamond  Reinforced" 

Saw  Tooth 


After  costly  experimenting,  we  have  pro- 
duced a  Saw  Tooth  which  enables  diamond 
saw  owners  to  reduce  their  cutting  (independ- 
ent of  labour)  by  50  per  cent. 

This  Tooth  is  the  "ANDERSON  REIN- 
FORCED DIAMOND  SAW  TOOTH." 

This  Tooth  contains,  instead  of  one  solid 
diamond,  a  number  of  small  pieces  making  up 
the  same  weight.  The  double  advantage  be- 
ing that  it  COSTS  LESS  and  LASTS 
LONGER. 

With  the  Reinforced  Diamond  Tooth  the 
diamond  is  inserted  in  a  broken  condition,  and 
perfectly  reinforced  with  steel.  As  the  tooth 
wears  down  only  small  pieces  can  go  to  waste, 
mere  dust,  and  it  is  impossible  for  them  to 
sufTer  loss  through  entire  or  partial  breakage 
so  common  with  teeth  cutting  the  harder 
building  stones. 

When  the  first  layer  of  the  small  pieces 
have  done  their  work  and  are  worn  away,  the 
second  layer  comes  into  cutting  action,  and 
so  on,  until  the  teeth  arc  wnrn  out. 

Write  us  for  prices. 


Geo.  Anderson  &  Co. 

of  Canada  Limited 

QUEBEC  BANK  BUILDING, 

MONTREAL 


SHEETS 

For 

FLUMES 

To  combat  the  severe  corrosive  influences 
of  alkali-laden,  sulphur-laden  and  other 
injurious  waters,  Toncan  Metal  Flumes 
should  be  used. 

Combats  Rust  and  Corrosion 


There  is  no  mare  severe  test  for  any  sheet  metal 
than  the  constant  presence  of  water,  as  in  lumes, 
and  when  this  water  contains  injurious  element!  tlie 
danger  of  corrosion  is  greally  incressed.  Yet  miles 
and  miles  of  Toncan  MetalFIumes  have  been  in  use 
for  years  under  the  most  severe  corrosive  influenc- 
es and  today  are  still  in  perfect  condition. 

Toncan  Metal  Flumes  are 
Made  in  Canada  By 

The  Pedlar  People,  Limited 

Oshawa,  Ont. 

Makers  of  Toncan  Metal  Flumes 


The  Stark  Rolling  Mill  Company 

Canton,  Ohio 
Sole  Makers  of  Toncan  Metal  Sheets 


62 


TITK   CONTRACT  RECORD 


July  21,  lOi; 


^LAKE 
ASPHALT 


PAVEMENTS 

are  one  of  the  most  important  fac- 
tors in  the  welfare  and  comfort  of 
a  community. 

Taxpayers  as  well  as  officials 
ought  to  know  more  about  the 
pavements  they  use  and  pay  for. 

Claims  in  regard  to  pavements 
are  valueless  unless  backed  up  by 
facts. 


Facts  in  regard  to  Trinidad  lake 
asphalt  pavements  are  easy  to  get, 
because  about  200,000,000  square 
yards  of  these  pavements  have  been 
constructed  during  the  last  35  years. 

An  illustrated  record  of  Trini- 
dad lake  sheet  asphalt  that  has  last- 
ed 20  years  or  more  will  be  sent  free 
to  any  taxpayer. 

This  book  contains  facts  about 
pavements  that  last  longest,  are 
most  agreeable  to  look  at  ;  that  are 
easy  to  clean  and  almost  noiseless. 
If  you  are  interested  in  getting  the 
most  in  paving  for  your  money  ask 
for  "Evidence" 


The  Barber  Asphalt 
Paving  Co. 

Philadelphia,  Pa. 


Bermudez  Road 
Asphalt 


Trinidad  Liquid 
Asphalt 


QUALITY  FIRST 


SARNIA 

STEEL 

VENTILATORS 


Specially  designed  for 
SCHOOLS  CHURCHES 
THEATRES  FACTORIES  etc. 


The  Sarnia  Ventilator  is  made  of  the  best  f;ra<le 
galvanized  iron  of  a  heavier  gauge  than  is  generally 
used  by  other  manufacturers  of  ventilators  and  meets 
the  requirements  of  durability  and  highest  efficiency,  as 
well  as  cheapness,  and  is  recognized  as  one  of  the  fin- 
est storm-proof  ventilators.  Its  construction  is  based 
on  strictly,  scientific  principles  and  its  simplicity  is  one 
of  its  greatest  advantages.  It  is  made  with  the  great- 
est care  that  skill  and  ex])ericnce  can  accomplish,  and 
is  unc(|ualled  for  strength,  rigidity  and  lasting  qualities. 

It  is  especially  valuable  in  removing  all  foul  air. 
gases,  odors,  moisture  and  steam  from  foundries,  etc. 

We  also  manufacture  Plain  Galvanized  Iron,  Cor- 
ned  Iron.  Metal    Sidings,  House    Shingles,  Ram 
Lights.  Eave  Trough.  Conductor  Pipe. 


ru 

Sliingles.  Sky 
X'olleys.  etc. 

Write  for 
lirnducts. 


special  literature  on  any  of  the  above 


Sarnia  Metal  Products  Co. 

Limited 

SARNIA,  ONTARIO 
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We  design,  furnish  machinery  for, 
and  build  complete 

MINING  PLANTS, 
CRUSHING  PLANTS, 
HYDRATED  LIME  PLANTS, 

and  Gravel   and   Coal   Handling  Equipment 

Rock  &  Power  Machinery  Co. 

58  Church  Street         -      -  TORONTO 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Of?ice-M  4515-M  4516      Residence— P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


Sales  Offices 
Welland  -  Ontario 

Cobalt  Ontario 
7  Bank  Street  Chambera 

Ottawa 
417  New  Birks  Building 
Montreal 


STANDARD  STEEL 


Beams— Channela 
Angles— Plate* 

Always  in  Stock      CONSTRUCTION  CO. 


Reinforcing  Bars 

'Self-Sentering" 

Corrugated 
Sheeting 

Send  for  Stock  List 


LIMITED 
WELLAND 


CANADA 


Manufacturers  and  Erectors 

Steel  Buildings  and  Bridges 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  In  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  In  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly.  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


"AMERICAN" 

ENAMELED  BRICK 

used  for  prominent  and  representative  buildings  of  every 
character. 

Their  INDIVIDUALITY,  DISTINCTIVENESS 
and  BEAUTY  make  them  especially  adaptable  for  ex- 
terior use. 

H^rife  for  information. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,  New  York. 


Straight  or  Curved  Bars 


KAHN 

The  scientific,  practical,  efficient  and  economical 
protection  for  edges  of  concrete  curbs,  columns, 
walls,    entrance   posts,  platforms. 

Writr  for  Highway  pamphlet  describing  Curb 
Bar  nnd  sUo  Armour  Plates. 


Unit  of  Plate  and 
Ancliorage,  Substan- 
tial Steel  Protection. 
Rigid,  Positive  An- 
chorage. No  Split- 
ting of  Concrete. 
Kasy  to  baiullc  nnd 
iiist.Tll. 


TRUSSED  CONCRETE  STEEL  CO.  OF  CANADA,  LIMITED,  ^" 
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STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Write  for 
catalog  and 
prices 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinging  Engine 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
followmg  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 

Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 


Phones,    Offic*  North  (  gijj      Bveniogri.  North  2107 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling— Positively  LEAK  PROOF. 


Wrte  for  1915  Catalogue 


319  Pender  St. 


VANCOUVER,  B.C. 


"Galvaduct"  and  '*LorIcated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sola  Manutacturert  undar  Canadian  and  U.  S.  Lattari  Pataat 

Toronto      -  Canada 


Cawthra  Mulock,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  :— TORONTO 


CAST  I  KOTNWIIpr 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 
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Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 


Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge.  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 

Frost-Proof 
Water 
Meters 

Write  for  Cntalo^ue 


Main  Office       -       90  West  Street 
NEW  YORK  CITY 


No  trouble  at  all  to  sell 

"EASTLAKE" 
GALVANIZED  SHINGLES 

They  have  the  reputation  of  :!0  years' 
successful  use.  Their  patented  features 
make  them  unique  for  ease  in  laying, 
rain  and  wind-proof  qualities.  Add  to 
these  the  great  big  general  advantage 
that  they  make  a  roof  FIREPROOF 
and  cheaper  than  wood  and  nothing  can 
stop  you  from  getting  the  order. 
Sample  and  advertising  matter  free  on 
re<|uest. 

Write  us  for  catalogue  and  prices  today. 

Metallic  Roofing  Co.,  Ltd. 

Toronto       Manufacturers  Winnipeg 


SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
wood  and  steelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 

.Sciul  for  special  T-iiik  and  Tower  CalaloHue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto    Montreal  Limited        Winnipeft  Calvary 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT.  LIME,  AND  15KICK 

Cement — delivered  in  5-barieI  lots,  $1.85  per  bbl.  ; 
with  bags,  $2.25;  car  lots,  $1.50  on  the  track, 
with   pkgs.  $1.90. 

Lime — grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  tlie 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17 ;  buff. 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
local,  $12  to  $20,  imported,  $20  to  $30;  sand- 
lime  brick,  $7.50;  King  Edward  Siding;  $0.50 
at  the  mill;  $8.50  delivered  on  the  job.  Pav- 
ing brick.  No.  1,  $18  per  M.  f.o.b.  West  To- 
ronto; No.  2  $14;  paving  blocks.  No.  1,  $24 
per  M. ;  No.  2,  $18.  Sun-Tex  face  brick,  $16 
to  $20  per  M. ;  Denison  interlocking  hollow 
tile,  $60  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE.    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 

Crushed  stone— 2-in.,  $1.05;  1-in.,  $1.10;  ^-in., 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 
■yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER   (BUILDING  MATERIAL) 

Toronto  prices   (wholesale)  delivered: 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  16  ft-. 
$20-  18  ft.,  $23;  1-in.  Hemlock  No.  1  $21; 
No.  1  Hemlock  decking  $22  to  $23;  No.  2 
Hemlock,  dimension  and  1  in.,  $16  to  $18. 

Pine— 1-in.  by  4-in.  to  6-in.,  $27;  1-in.  by  8-in., 
$29;  1  in.  by  lO  in..  $30;  1-in.  by  12-in.,  $30 
to  $32;  2  in.  by  4-in.  to  13  in.  white  pine, 
12  ft.  to  10  ft.  long,  $20  to  $31;  7/8^by  0 
and  10-in.  pine  shelving,  $33  to  $36;  7/8  x 
12-in.  pine  shelving,  $4');  .\o.  1  wiute  pine 
flooring,  $.34;  No.  1  spruce  flooring,  $26;  No. 
1  pine  decking  D  2  S,  $28;  spruce  decking, 
$26;  No.  1  pine  V.  or  beaded  sheeting, 
$35;  No.  2  ditto,  $32;  pine  trim  4-in.  cas- 
ing, $1.75  per  100  ft.;  5-in.  ditto,  $2;  8-in. 
pine  base,  $2.75  to  $3.25;  4-in.  pine,  window 
stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.35;  N.  B. 
extras  $4;  N.  B.  clears  $3.45;  No.  1  pine  latii 
$5.50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  x  12,  12  X  12,  12  X  14,  8  X  10,  8  x  12, 
10  X  14,  14  x  14,  8  X  14,  12  x  10,  14  x  10. 
16  X  16,  $32,  retail  $37 ;  10  x  16,  14  x  18,  16  x 
18,  $39;  8  x  16,  12  x  18,  18  x  18,  $36;  16  x 
18,  14  X  20,  16  X  20,  $36.50 ;  8  x  18,  12  x  20, 
18  X  20,  $40 ;  10  x  20,  $37.50 ;  8  x  20.  14  x  22, 
16  X  22,  18  X  22,  20  x  22,  22  x  22,  $45 ;  12  x 
22,  $39 ;  10  x  22,  $39.50 ;  8  x  22,  14  x  24,  18  x 
24,  20  X  24,  22  x  24,  24  x  24.  12  x  24,  10  x 
24,  $45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars— $2.25  base;  twisted_and  de- 
formed, $2.50;  structural  sections  $2.75  to  $3. 

Galvanized  iron — 28  gauge  $5.35. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f  o  b. 
Toronto;  4-in.  $34  per  net  ton;  0-in.  to  12- 
in.  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets — 26  gauge  $5.20  per  sq.,  28 
gauge  $3.00  to  $3.50  per  100  pounds. 

SEWER  PIPE 
Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.  fac- 


SUNDRIES 

Hard  wall  plaster — unsande<l,  from  ,$8  to  $8.50, 
bags  extra;  sanded  $4.5(;,  in  car  lots  at  the 
yard. 


Hydrated  lime- 


1.50  to  $11  in  20-ton  car  lots. 


Plaster  of  Paris — Anchor,  Crown  and  Standard 
white  brands,  $1.50  per  bbl.;  Shield  lirand 
$1.25;  New  Brunswick  $2.50. 

Rope— manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope,  lO'/iC  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  S5c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  82c.  per  gal. ;  red  lead, 
dry,  $8  per  100  lbs.;  putty  in  bulk,  bbls., 
$3.50  per  100  lbs.;  in  100-lb.  drums,  $3.85; 
putty  in  25-lb.  tins,  $4.0U  per  100  lbs.;  steel 
sash  putty,  $4.00  per  100  lbs.;  turpentine,  in 
bis.,  68c.  per  Imp.  gal.,  southern  gauge. 


tory,  4-in.,  25c  per  ft.;  6  in.,  40c  ft.;  8-in. 
!55c  ft.;  9  in.,  70c  ft.;  12-in.,  $1  ft.;  15-in. 
$1.40.;  18  in.,  $1.90  ft.;  20-in.,  $2.25  ft.;  24 
in.,  $3.25  ft. ;  less  74  per  cent.,  4-in  to  12-in., 
70  per  cent.,  16-in.  to  18-in.,  65  per  cent.,  20- 
in.  to  34-in. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton  ;  lump,  $9. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  butT  (rough), 
$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23, 
white  $45.  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,   AND  GRAVEL 

Crushed  Stone — 2-in.,  $1.40;  K  in.,  $1.65;  ^^-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each  ;  50  per 
cent,  at  $19.25;  60  per  cent,  at  $20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.3 
grs.,  $8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No.  7,  23.1  grs.,  $14.50;  No.  8,  30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15.00  each;  No.  3,  20  shots,  25  lbs., 
$22.00;  No.  4,  50  shots,  45  lbs.,  $42.00;  No. 
5.  100  shots,  53  lbs..  $70.00.  Leading  wire, 
in  coils  of  500  ft.,  Ic.  per  ft. ;  leading  wire, 
twin  cable,  in  coils  of  250  ft..  3c.  per  dhle. 
ft. ;  connecting  wire  in  coils  or  spools.  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3.50,  double  strength 
$4.10;  6-foot,  single  $4.04,  double  $4.64;  8- 
foot,  single  $4.58,  double  $5.18;  10  foot, 
single  $5.12.  double  $5.72;  12-foot,  single 
.$5.66.  double  $6.26;  14-foot,  single  $6.20, 
double  $6.80;  10-foot,  single  $6.74,  double 
$7.34;  IS-foot,  single  $7.28,  double  .$7.88; 
20-foot,  single  $7.82,  double  $8.42;  22-foot, 
single  $8.57.  double  $9.17;  24-foot,  single 
$9.32.  double  $9.92;  26-foot,  single  $10.07, 
double  $10.67;  28-foot,  single  $10.82,  double 
$11.42;  30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2.75;  1  in. 
X  1  in.  X  !^  in.,  25c.  extra;  J4  in.  xJ4  in- 
x  'A  in.  50c.  extra.  Boiler  plates — %  in. 
thick  and  thicker,  $2.20.  Circular  plates — 
Flange  quality.  30  in.  dimensions  and  over. 
$2.45;  under  30  in.  dimensions.  $2.65.  Beams 
and  channels — Under  35  lbs.  per  yd.,  $3.00; 
35  lbs.  per  yd.  and  over,  $2.85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.85 ;  28  gauge.  $3.50  per  sq.  net  cash.  Cop- 
per bearing  sheets — Keystone  black,  28  U.  S. 
gauge,  $3.15  per  100  lbs. 

SEWER  PIPE 
Straiglit  pipe   (per  foot) — 4-in.,  25c;   6  in.,  40c; 
8  in.,  55c;  9-in.,  10c;  10-in.,  MIc ;  12-in..  $1; 
24-in.,  $3.25.     Bends,  each.  75c.  $1.20;  $2.20. 


$2.S0,  $;!.20.  .$4.00.  $13.  Doui,Ie  collar,  75c 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  .  .Single 
branch,  2  ft.,  $1,  $1.00,  $2.50,  $3.1.ti,  13  tjlj 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1  ^6 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe' 
2/2  ft.,  .$2.  .$3,  .$4.12.  $5.25,  $6,  $8.50,  $27.0j.' 
Syphon,  $2.25.  $3.00,  $0.tJO,  $8.40,  $9.00,  $16, 
(i2-in.)  Buchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  trap. 
$2.25,  $3.00,  $0.0,  $8.40,  $9.00,  $15  (12-in..» 
These  prices  are  subject  to  a  disceunt  of  SO 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10.00  per  ton.  Plaster  ot 
Paris— $2.35  per  bbl.  Rope— Best  Manilla, 
10c  basis  per  pound;  British  manilla.  13;^c 
basis;  African  hemp,  IS'/ic;  sisal  rope,  lO^c 
basis;  lath  yarn,  i)^c.  Boiled  linseed  oil — 
in  barrels.  80c  per  gal.  of  9  lbs.  Raw  lin- 
seed oil — in  barrels,  80c  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots.  $2.60;  in  car 
load  lots,  $2.20.    Bags  10  cents  extra. 

Lime — Grey,  34  cents  per  busliel ;  white,  32  cent*. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grejr 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick 
$52.50. 

CRUSHED  STONE.  SAND,  AND  GRAVEf. 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75: 
H-i"-,  $2.75;  stone  dust,  $2.25;  rubble  stonei 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered. 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — I'A  and  2-in.,  $2.65;  «  in.  and 
1-in.,  $2.90;  %-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  0  in.,  $40; 
No.  3  red  pine,  4  in.,  $;i8;  6  in.,  $40;  .No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $,32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  sliip- 
lap  grade,  4  and  6  in.,  $.32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3.  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No 
4.  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14.  14  x  16. 
6  X  10.  6  X  12,  8  x  12,  $39;  10  x  16,  12  x  lU. 
16  x  16,  14  X  18,  16  x  18,  18  x  IS,  20  x  20. 
$40;  6  X  14.  8  x  14,  12  x  18,  IS  x  20,  $42;  K 
X  16,  6  x  18,  6  x  20,  8  x  16,  8  X  IS,  8  x  2«>. 
10  X  IS,  10  X  20,  12  x  20,  14  x  20,  10  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing.  $3.70  per  llKt 
ft.  5'A  in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.5C 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3  50; 
No.  1  B.  C.  cedar  dimension.  $5.50;  band 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round    bars,   $2.35   per   100   lbs. ;  square 
twisted,  $2.45  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f  o  b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  68) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices  : 

SYDNEY.  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


"Pillar  Brand" 


Hardwall  Plaster,     Cement  Plaster 
Land  Plaster,  Whitewall  Finish,  Plaster  of  Paris 

For  the  best  results  from  gypsum  products — specify  "Pillar  Brand."  This 
brand  of  hardwall  plaster  is  mixed  with  the  highest  grade  goat  and  cattle  hair, 
thorough!)-  washed  and  specially  prepared.  It  makes  a  hard,  clean,  sub- 
stantial wall. 

"Ffillar  Brand"  plasters  are  noted  for  their  whiteness,  quick  setting  qualities 
and  hardness. 


Shipments  by  rail  or  water. 


Write  us  for  prices. 


The  lona  Gypsum  Co.,  Limited 

Head  OfRce,  Sydney,  N.  S.  Mills,  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS-continued. 


(Continued  from  page  (K6) 

SEWER  PIPE 
Sewer  Pipe — Wholesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  !)  cents;  4  in.,  11  cents;  5  in., 
10  cenis;  0  in.,  IS'A  cents;  S  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  toti ;  sand- 
ed, $T.5U,  delivered  on  job.  Plaster  of  Paiis, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 

Paints  and  Oils. — White  lead,  ground  in  oil,  $11.50 
per  100  lbs:;  boiled  linseed  oil,  in  bbls.,  08 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs. ;  putty  in  bulk,  $3.25  per  bbl. ;  putty  in 
25-lb.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

CEMENT.  LIME,  AND  BRICK 
Cement — Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs.;  superfine,  white,  $9.50  per  bbl.; 
white  Portland  cement,  $7.50  per  bbl.  of  350 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick — Common  red  brick,  $11  f.o.b.  warehouse. 


$10.50  in  car  lots  f.o.b.  Vancouver;  pressed 
red  brick,  $35  at  warehouse ;  pressed  buff 
brick  $40  at  warehouse ;  $33  in  car  lots ; 
tapestry  brick,  $45  at  warehouse;  impervious 
brick,  $45  f.o.b.  buildings;  fire  brick,  $.35  in 
car  lots,  $40  in  warehouse;  fire  clay,  $12 
per  ton  in  car  lots. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  stone— 2-in.,  $1.40;  1  in..  $1.50;  3/8  in., 
$1.50,  all  f.o.b.  scows. 

Sand — Brick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1.40  per  yard  delivered. 

LUMBER   (BUILDING  MAIEKIAL) 
Vancouver  prices  f.o.b.  mills : 
Timber  (B.C.  fr.)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  x  14,  $11  to  $13;  sizes  from 
10  X  16  to  20.  8  x  20.  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding.  .$25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse : 
Steel — (round    and    square    bars)     $2.75  base; 
twisted  and  deformed,  $2.90;   structural  sec- 
tions $3.25  to  $3.75. 

Galavanized  iron — 28  gauge,  $5.75  per  100  lbs. 


Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheet! 

$4.45,  9  and  10  ft.  sheets,  $4.G<)  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  10<J 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warenousv, 
4  in.,  12^c.  per  ft.;  6-in.,  21c.  ft.;  8in.,  30c. 
ft. ;  10-in..  40c.  ft. ;  12-in,  50c.  ft. ;  15  in., 
$1.05  ft.;  18in.,  $1.25  ft.;  20-in„  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster — $13.50  to  $15.00,  in  car  :o,« 

f.o.b.  Vancouver,  bags  extra. 
Hydrated  lime — $13  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate — $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope — Manilla,  full  coil,  16c.  basis;  2nd  grade, 
li'/ic.  basis;  sisal  rope,  12}4c.  basis. 

PAINTS  AND  OILS 
Mixed  paint— per  gral.  $2.50  to  $2.75. 
White  lead— ground  in  oil,  $10.50  to  $11  per  100 

lbs. 

Boiled  linseed  oil — in  bbls.,  $1.02  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.00  per  gal. ;  red  lead, 
dry,  $10  to  $11  per  100  lbs. ;  putty  in  bulk, 
bbls.  3c. ;  putty  in  251b.  tins,  4c. ;  turpentine 
in  bbls.,  90c. 


MITCHELL  CRUSHER 


We  manufacture  a  complete  line  of 
crushers.  Also  crushing  equipment 
for  quarries,  mines,  contractors  and 
builders. 

Mitchell  crushers  are  sturdily  built 
to  crush  the  hardest  materials. 

Get  our  prices. 

Woodstock 
Concrete 
Machinery  Co. 

Woodstock,  Ont. 
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Burlington  Steel  Co. 

^Fnrmprlv  TanaHa  .^fppl  Cn    T.frl  ^  Limited 


(Formerly  Canada  Steel  Co.,  Ltd.) 

Hamilton,  Canada 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

34  ,  7  8'  and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 


Plain  and  Galvanized 


Prompt  Shipment  from  Stock 


"Come  and  take  a  look  at  the  9  x  12  you 
furnished  us,  it  is  doing  fine  work." 

Mighty  nice  to  be  greeted  in  the  above  manner,  particularly  gratifying  because  the 
Engine  was  handling  a  big  clamshell  continuously — which  as  you  know  is  one  of  the 
hardest  forms  of  service — and  the  speaker  a  man  of  broad  experience. 

We  can  fill  your  requirements  just  as 
satisfactorily. 

Hoisting  and  Material  Handling  Plant 
is  our  specialty. 

Let  us  have  your  inquiry  for  whatever  you  need 
in   the   way   of   HOISTS.  CLAMSHELLS, 
PUMPS,    DERRICKS,    DREDGES,  Etc. 
We  can  interest  you. 


II.  K.  l'I..VN"r  ITiXi  St.  James  Street,  Montreftl, Que. 

KOBT.  HAMILTON  &  CO   Vancouver.  B.C. 


AoENis:— 


M.  Beatty  &  Sons 

Main  Office  &  Work.:  Limited 

Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Simcoe  Street 


E.  LEONAUn  &  SONS   St.  .lohii,  X.H. 

KELLY-POWKI.I..  LTD..  Mr.\ilh\ir  Hldfe..  Winnipcp,  Man. 
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Jamrs  a.  Thomion,  Secretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO, 


LIMITED 


Manufacturers  of 


CAST  IRCfN^ 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 

3  inches  to  6o  inches  diameter 

of  Waterworks  Supplies.  f^j.  Water,  Gas,  Culvert  and  Sewer 

HAMILTON.  ONT. 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 

MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSVILLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co  ,  Limited,  Toronto,  Ont. 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation, 


Limited 


CACT  IRON  PIPE 


Head  Office 


Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc^  Casting's  of  all  kinds.  Mooring:  Bollards  for  both  Concrete  and  Wooden  Docks, 
 HoistiniT  Machinery.  


July  21,  1915 


THE   CONTRACT  RECORD 


71 


ORWfAMENTAL 


■    Concrete  Bonding 


Elevator 
Overhead  Guards 

Enquiries  solicited. 

CANADA  WIRE  &  IRON', 
GOODS  CO.,  Hamilton 


PIPE  BENDS 

eliminate  heavy  fittings 
economize  space, 
avoid  leaky  joints, 

save  trouble,  room  and  money 

We  make  pipe  bends  in  size  and  shape  to  meet  your 
specifications.  The  cut  above  illustrates  a  20  inch 
expansion  bend  of  16  loot  radius  containing  38  feet 
of  pipe  joined  in  the  arc  by  the  Atwood  Line  Weld. 

PinSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PinSBURGH,  PA. 

ATWOOD  ATWOOD 
ENGINEERS    FOUNDERS  MACHINISTS 

Rapretented    by  W.  M.  Campboll,  32  Albany  Ave.,  Toronto,  Ont. 


Bu il t  f or C. P. R.  M on treal 


CANADIAN 
CHICAGO  BR1DGE&  IRON  WORKS 

BRIDGEBURG.  ONTARIO 

Our  Specialty  is  tlie  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  our  nearest  office  today  for 
catalogue  No.  15 
Offices  :— 
Bridgeburg,  Ontario.  130  Janet  Street 
ChicaffO,  Illinois,  1.3H0  W.  105th  Street 
New  York.  N.Y.,  30  Church  Stieet 
Shops:  -Bridgeburg.  Ont. 
Chicago,  111.  Greenville,  Pa. 


Warren 

Cast 
Iron 
Pipe 


Your  requirements  can  be  filled 
and  your  specifications  carried  out 
to  the  letter  whether  they  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  »         NEW  YORK 


A  Scientific  Pavement 

mutt  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
Unaffected  by  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 


These  requirements  arc  met  by 

Asphalt  Block  Pavements 

Send  for  Descriptive  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited     -     Windsor,  Ont. 
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Civil 

Electrical 
Mechanical 


Directory  of  Engineers 


Contractors 

Special 

Interests 


Chipman  &:  Power 

Civil  Engfineers 

TORONTO  WINNIPEG 

Willis    Cliipman.      Geo.    II.  Power. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  I'm  ilication,  Sevveiage  and 
Sewage   Disposal,   Water  Power  Development. 

Tel.  Long  Distance  Uptown  G74()  41 

New  Birks  Building,  MONTREAL 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.,  Ltd. 

Consulting,  Civil  and 

Sanitary  Engineers 


General  Alniiicipal  Engineeiing 


Specia 


Waterworks,  Sewerage 
and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 


Ities:  I 


John  Haddin 


E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers, 
Water   Powers.   Structural   Steel,  Bridges, 

I'.uildings,   &c.,  &c. 
11' '2    Gosford   St.  MONTREAL 


Geo.  M.  Miller  &  Co. 


Architects 


Toronto  General  Trust  Building 


TORONTO 


Robert   W.  Hunt, 

President. 
Tlios.  C.  Irving,  Jr. 
Vice  Pres. 


Charles  Warnock, 
Mgr.  &  Treas. 
Jas.  W.  Moffat, 
Secreta  ry. 


Robert  W.  Hunt  &  Co. 

Limited 

Engineers 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  OtTice  and  Lahoi  atories 
,  905  McGill  Bldg.       -       Montreal,  Que. 
Branclies 

Traders      P.ank     Building,     Toronto,  Ont. 
Standard    Bank    Building.  Vancouver 
Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


LIMITED  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


_   BUILDING  WORK. 
LARGE  Oft  SMALL 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

M  anufac  hit  ers  of 
OARBAOB  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 


Phone 
Main  904-90.") 


Office  and  Works: 
(!L'  Ksplanaile   E.,  Toronto. 


GEO.  K.  McDOUGALL 

Coniulting  Engineer 

Electric  and  hydraulic  power  stationt,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


nENklSTEEl 


THE  BEST  STEEL  LOCKERS  MADE  IM  CANAO* 

WAOC  Br 

TNt  DCNaiS  WIRE  «NO  IROM  WOllNS  CO  LIMITCO 
LONOOM,  CAMAOA 


STEEL  &  RADIATION  LIMITED 

Products  all   Made  in  Canada 


Toronto. 
Ont. 


^^^^ 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 


Steelcrete 

Steel 

Lockers 


Crushed 

Roman 

Milton 


Stone 
Stone 
Brick 


T.  A.  Morrison  &  Co  204  St.  Jaines  Street 
■'  Montreal 


^MM5.  COPYRlGffl-S&JlFS[^|^ 


STANLEY  LIGHTFOOT 

RCC  O  PATENT  aOLlCITOn  AND  ATTOHNKV 

LUMSOEN    BLOG.("Jyo!SiGe:")  TORONTO. 

NEW  OOOKLCT  OF  COUPLETC  INFORMATION  FRCC 
M«f,T.o".  TM.»  ^*-«*)  M.  3713 


H.  J.  Griswold, 
MontreaJ. 


B  .W.  Seton. 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  Lagauchetlere  St.  West, 
MONTREAL 

BR.'WCH  OFFICES: 
'1\  Adelaide  Street  East.  Toronto. 
ltK)3   L'nion  Trust   Building,  Winnipeg. 

Cement   Testing   and  Reinforced 
Concrete  Inspection. 
Mill,   Shop  and   Field  Inspection 
of  Steel  Structures  and  Bridges. 
Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

E.xpert  Examinations  &  Reports. 

Represented  at  New  York.  Pittsburglr  and 

Chicago;  Glasgow  and  London.  Eng. 
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The  Canadian  Bridge 

Company,  Limited 

WALKERVILLE,  ONTARIO 


Mancfacturbrs  of 


steel  Buildings 
Roof  Trusses 

Railwaty  •»<<  HigKwaLy 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 


Successor*  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturers  of 


Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Slocic 

Office  and  Plant,    NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 


Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Three  Rivert,  Quebec 
Wayagamack  Pulp  and  Paper 
Co..  Ltd. 

50,000  gallons.  149  feet  to  top 
120,000      "         100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives :  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tattle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Grounds:    Ten  Acres 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Strudural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,   Plates,  Bart, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Work.  :  Hillcr.st  1614-1815-1616 
Private  .zchange  connectins  all  departm.nti. 
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Canadian  20  inch 
Power  Drill 

Drills  holes  accurate- 
ly up  to  1  112  inches. 

Has  8  feeds  and  three  power  feeds,  togeth- 
er with  hand  and  lever  feeds. 

Furnished  for  Belt  or  Motor  Drive 
Round  or  Square  Base 

The  g^eneral  make-up  of  this  new  Canadian 
Tool  is  no  exception  to  the  regular  high 
quality  of  all  our  other  tools. 

Write  for  full  details — ask  for  Cir- 
cular illustrating  and  describing 
this  highly  efficient  machine. 

Canadian  Blower  and  Forge  Co. 

Limited 

Berlin       -  Ontario 


MORRIS  FOLDING 
TUBOLAR  STEEL 
TRIPOD 


In  stock,  any  load,  any  height. 


This  Is  a  strong,  light,  portable 
"shear"  which  has  replaced  the 
old-type,  heavy  timber  derrick  for 
laying  sewer-  and  water-pipe,  sett- 
ing stones  and  monuments,  erect- 
ing poles  and  columns,  loading 
cars,  hoisting  materials  on  new 
structures,  and  for  many  other 
purposes. 

Each  leg  is  fitted  with  a  pointed 
foot  for  hard  ground  and  a  broad 
flange  for  soft  soil. 

WRITE  FOR  BULLETIN  Y  17. 

Bulletin  A7  deals  with  the  Morris 
Worm-Gear  Chain-Block. 


THE  HERBERT  MORRIS  CRANE 
&  HOIST  COMPANY.  Limited, 


St.  John  Montreal  Toronto  Winnipeg  Vancouver 


EMPRESS  WORKS,  Peter  Street,  TORONTO. 


July  :.M, 
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^Teerless 

Form  Clamps 

For  walls,  columns  or  pattern  work  of  any  size  and  description 
Peerless  Form  Clamps  will  be  found  a  great  labor  savmg  device. 
Once  in  place  they  are  there  to  stay.  The  small  illustration 
shows  the  three  simple  castings  that  comprise  the  Peerless. 
The  larger  cut  shows  a  wall  29  feet  6  in.  high  poured  in  a  single 
diy.  The  forms  are  tied  throughout  with  Peerless  Form  Clamps 
WRITE  US.  AGENTS  WANTED. 

Peerless  Form  Clamp  Co. 

407  N.  8th  St.,  St.  Louis,  Mo. 

Sold  by  F.  H.  Hopkins  &  Co.,  Mont'real  and  Winnipeg 

Sales  Agents  for  City  of  Winnipeg  and  Provinces  of  Ontario,  Quebec,  New  Brunswick  and  Nova  Scotia 


TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil    Refineries,  Etc. 

We  also  build 

Steel  Structures 

to  support  them. 

Wrife  us  Jor  quotations 

MacKinnon,  Holmes 
&  Company  Limited 

SHERBROOKE,  QUE. 
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This    Illustration  Shows 

The  Great  Pliability  of  "Durable"  Wire  Rope 


Which  Differs  from  Old  Style  Wire  Rope 

Because 

Each  Strand  is  separately  served 
with  Fibrous  Material 


Replaces  Manilla  for  Stevedoring  and  other  Hoisting 

Dominion  Wire  Rope  Co.,  Ltd. 

Montreal 


Stocks  carried  in 

Montreal,  Winnipeg  and  St.  Catharines 


Gasoline 

Loco- 
motives 


"The  Reliance" 
Steel 
Rock  Crusher 


Steel  V  Shaped 

Two-Way 
Dump  Cars 


Absolutely  Reliable— Low 
in  price— Low  in  upkeep 
—Simple  in  construction 
No  complicated  parts — 
No  gears  at  all— Hauling 
capacity  30  to  40  tons  on 
the  level. 


Comparatively  light 
in  weight—  but  of  im- 
.  mense  strength — 
Furnished  in  all  sizes 
— either  mounted  on 
trucks  with  elevator 
and  screen  or  only 
mounted  on  skids. 


Suitable  for  handling 

Concrete— Stone 
—Sand — Coal  — 
Cinders— Clay- 
Ashes— Gravel, 
Etc. 

Immediate  Delivery 


F.  H.  HOPKINS  &  CO.,  MONTREAL 

Branches: —  St.  Catharines,  Ont.         t206  union  Trust  Bidg.,  Winnipeg  Vancouver,  B.  C. 


Vol.  29 


Toronto,  July  28,  1915 


No.  30 


Heavy  and  Light  Steel  Plate 

Construction 


Storage  Tanks 
Bins  and  Hoppers 
Smoke  Stacks 
Boiler  Breechings 
Penstocks 


A  SAMPLE  OF  OUR  WORK 


WATER  TOWERS 
For  Municipal  and 
Industrial  Water  Supply 
And  Sprinkler  Systems 


Pressure  Tanks 
Riveted  Steel  Pipe 
Tank  Wagons 
Concrete  Forms 
Caissons 


The  Toronto  Iron  Works,  Limited 

Toronto 
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CAMKRON  Pumps 

For 
Gritty 
Water 

Removable   Bushing  Type 

The  use  of  a  removable  cylinder  liner  secures  the  great- 
est possible  durability  in  a  pump.  This  bushing  may 
be  turned  so  that  the  wear,  which  is  usually  greatest 
on  the  bottom,  can  be  gradually  distributed  over  every 
portion  of  its  surface.  Then  when  it  is  complete!}'  worn 
out  a  new  bushing  may  be  put  in  without  moving  the 
pump  or  disconnecting  the  piping. 

These  pumps  last  a  lifetime. 

CANADIAN  INGERSOLL  -  RAND  CO.,  LIMITED 

MONTREAL,      -  CANADA 

BRANCH    OFFICES    THROUGHOUT  CANADA 
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IMINI 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"  TAKING  ONE'S  OWN  MEDICINE  " 

When  you  find  a  physician  ''taking  his 
own  medicine,  "  you  can  usually  rely  on  his 
diaornosis. 

Of  the  thousand-and-one  articles  of  rubber 
which  we  manufacture,  practically  all  are  used 
by  us  in  our  own  offices,  in  our  own  factories, 
or  m  our  own  homes. 

WE  TAKE  OUR  OWN  MEDICINE 

Our  Ime-up  is  complete,  our  quality  is 
unexcelled  and  our  prices  are  right.  Let  us 
show  you  what  we  can  do. 

It  is  our  desire  to  serve  you. 


MINIO 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 


MINION 


THE    CONTRACT  RECORD 


July  2S,  101; 


SARNIA  CORRUGATED  IRON 

for  Roofing  and  Siding 

We  know  of  no  other  Corrugated  Iron  in  Canada  that  the 
manufadturers  can  give  as  strong  a  guarantee  as  to  its  l^iting 
quahties,  as  we  can  on  our  Sarnia  Corrugated  Iron.  All  our 
produds  are  made  from  the  Sarnia  New  Process  Galvanized 
Sheets,  which  possess  remarkable  durability  when  exposed  to 
the  weather,  and  will  resist  corrosion  and  the  adtionof  the  ele- 
ments to  a  much  greater  degree  than  ordinary  Steel  or  iron  or 
those  produ<fls  based  on  alleged  "purity"  of  the  materials. 

Standard  sizes  carried  in  Stock  in  24,  32,  36,  48,  60, 
72,  84,  96  or  120"  long  x  33"  wide  in  18  x  20,  22,  24, 
26  and  28"  guage. 

We  also  manufacture  Plain  Galvanized  Iron,  Metal  Sid- 
ings, House  Shingles,  Ventilators,  Sky  Lights,  Eave  Trough, 
Condudlor  Pipe,  Volleys,  etc. 


We  have  specially  prepared  literature  on  any  of  the 
above  produdts,  which  we  will  gladly  send  you  on  request. 


Alia 


SARNIA  METAL  PRODUCTS  Co.,  Limited 

SARNIA,  ONTARIO 


Depend  on  the  trade  mark 

MUELLER 

It's  not  merely  a  design  or  a  picture  to  catch  the  eye.  It  is  a  name  that  means  some- 
thing to  you.  It  means  quality.  It  means  satisfaction.  It  means  service.  You  will  find  this 
name  on  all  genuine  Mueller  goods.   It's  on  the 

MUELLER 

Extension  Service  Boxes 

^,  1^  ^  The  very  best  value  in  service  boxes  ever  offered  the  trade.   Their  absolute  depend- 

ability  has  been  proved  in  thousands  of  cases. 
H.  N      Here  is  a  box  that  meets  all  requirements.    Made  in  Arch  or  Minneapolis  pattern 

Mueller      \       all  sizes.    We  would  be  pleased  to  figure  on  your  needs. 
Mfg.  Co.  N 

Ltd.  ^ 
SARNIA,  ONT.  .^^ 

Quote   me   prices  on  \ 
Mueller  Extension  Ser-  "\ 
vice  Boxes  and  send  me 
general  catalogue. 

Signed   

City  Prov  . . . . 


MADE  IN  SARNIA,  CANADA 


2-.'0O-.' 


^  H.  Mueller  Mfg.  Company,  Limited 


\ 


SARNIA,  ONTARIO 
Makers  of  high  grade  Water,  Plumbing  and  Gas  Brass  Goods. 
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Air  Compressors 

Can.  Ingersoll-Rand  Co.,  Ltd. 


Architects'  Instruments 
Stanley  Company,  VV.  F. 


Air  Hoists 

Nortliern   Crane  Works 


Architectural    Iron  Work 

Aikenliead      Architectural  Iron 
Works 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 
Steel  &  Radiation  Limited 


Architectural  Terra  Cotta 

Northwestern  Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp'tg.  Co. 


Ash  Hoists 

Gillis  &  Geoghegan 
Herbert  Morris    Crane    &  Hoist 
Company 


Asphalt 

Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 


Auto  Accessories 

Can.  Consolidated  Rubber  Co. 


Bathroom  Fittings 

Can.   Consolidated  Rubber  Co. 


Belting 

Can.  Consolidated  Rubber  Co. 


Belting   (Conveyor,  Thresher,  etc.) 
Can.   Consolidated  Rubber  Co. 


Blast  Hole  Drills 

Hopkins  &  Co.,  F.  H. 


Blowers  and  Compressors 

Canadian   Blower  and  Forge  Co. 

Can.   Ingersoll-Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Turbine  Equipment  Company 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of   Canada  Limited 


Brick 

American   Enamelled   Brick  Co. 
Bradford   Pressed   Brick  Co. 
Hydraulic  Press  Brick  Co 
Interprovincial   Brick  Co. 
North-Western  Terra   Cotta  Co. 


Brick  Dryers 

Bechtel,   B.  E. 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Buckets 

Beatty  &  Sons,  M. 
Browning  Company 
yCleaton  Company,  R.  E. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Sudbury    Construction    &  Mach- 
inery Company 

Brick   Machinery   and  Suppliei 

Bechtel,  B.  E. 

Crossley  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth  Howland  Co. 


Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  ('ompany 
Hamilton  firidge  Works  Co. 
Mackinnoii- Holmes  &  Co. 
Manitoba   Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines    Steel  Co. 
Structural  Steel  Company 
Standard  Steel   Construction  Co. 


Builders'  Hardware 

Aikenhead  Hardware  Limited 


Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 


Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Britnell  &  Company 
Interprovincial  Brick  Co. 
Morrison  &  Co.,  T.  A. 
Rogers  Supply  Company 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceresit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Turbine  Equipment  Company 

Ceresitol 

Ceresit  Waterproofing  Co. 

Chains 

Woodhouse   Chain  Co. 


Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys    (Reinforced  Concrete) 

Laurie  Company,  E. 
Turbine  Equipment  Company 

Coal  Chutes 

Manitoba   Biidge  &  Iron  Works 


Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 

Concrete  Block  Machines 

London  Concrete  Machinery  Co. 

Concrete  Mixers  and  Appliances 

Canadian   Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway   Contractors   Supply  Co. 

Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
f)rpen  Condiu't  Co.,  Ltd. 
Kic-wiL    Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Wells  &  Gray 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Browning  Company 
Can.    Fairbanks-Morse  Company 
Canadian  Equipment  Company 
Dake  Engine  Companv 
Goodwin,  Barsby  &  Co. 
Flamilton  Mfg.   Co.,  Wm. 
Marsh  &  Henthorn 
Morris   Machine  Works 
Montreal  Locomotive  Works 
Rock  &  Power  Machinery  Co. 
Stinson-Reeb  Builders'  Supply  Co. 

Conveying  Machinery 

Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.  H.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar  People  Limited 

Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  Travelling  and  Locomotive 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Pollard  'Mfg.  Company 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Canadian  Equipment  Company 
Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 

Crushers    (Stone   and  Rock) 

Dominion  Road  Machinery  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
London  Concrete  Machinery  Co. 
Rock  &  Power  Machinery  Co. 

Culverts 

Pedlar  People 

Damp  Proof  Coating 

Ceresit  Waterproofing  Co. 

Derricks   and   Derrick  Fittings. 

Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 
Pollard    Mfg.  Company 

Door  Hangers 

AUith    Mfg.  Company 


Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 


Dredges 

P.eatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  II. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
Hopkins  &  Co.,   F.  H. 
Lecky  &  Collis. 

Drill  Steel  Sharpeners 

(  anadian  Ingersoll-Rand  Co. 


Dump  Carts  and  Wagons 

Canadian  Equipment  Company 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
VVatson  Wagon  Co. 


Dump  Cars,  Wheels,  etc. 
Bechtel,   B.  E. 

Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 


Drying  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B  F 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Fans 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric   Air   Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ormsby   Company,   A.  B. 

Elevators 

Chelsea  Elevator  Company 
Northern   Crane  Works 
Roelofson  Elevator  Works 
Turnbull   Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 

Excavators 

Beatty  &  Sons,  M. 
Dull  Company,  Raymond  W. 
Hopkins  &  Co.,  F.  H. 
Pawling  &  Harnischfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Engines 

Canadian  Blower  and  Forge  Co. 
Can.    Fairbanks-Morse  Company 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 
Rock  &  Power  Machinery  Co. 

Engineers  (Civil  and  Mechanical) 

Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman   &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait   Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 


Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 


Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filtration  Plants 

verMehr    Engineering   Co..  John 

Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
Ormsby  Company,  A.  B. 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed  Concrete  Steel  Co. 
(Continued  on  page  12) 
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Bank  of  Toronto  Building,  King  and  Bay  Streets,  Toronto  1  t 
All  Tennessee  Marble  "  backed  "  with  No.  110  "  R.  I.  W." 


MANUFACTURED  IN  CANADA  BY 


R.  L  W. "  Damp  Resisting  Paint  Co. 

202  Mail  Bldg.,  TORONTO  Bros.   Est.  ims)        p^^j^^y  .  qAKVILLE,  Ont. 

DISTRIBUTORS: 

Black  Building  Supply  Company,  Limited,  Toronto  Western  Paint  Company,  Winnipeg 

Dartncll,  Limited,  Montreal  Canadian  Equipment  &  Supply  Co.,  Ltd.,  Calgary  and  Edmonton 

Write  to  nearest  distributor  for  full  information. 


CUT  STONE 

should  be  "backed"  with 

No.  110 
"  R.  LW.  " 
Damp  -  Resisting 
Paint 

to  prevent  discoloraticn 
by  cement  mortar 


Mav  we  send  you  a  copy 
of  the  •'  Red  Book," 
explaining  w  hy  ? 


No.  110  "  R.I.W."  is  also  used 
in  factories,  laboratories,  etc., 
for  the  protection  of  metal  or 
wood  that  is  subjected  to  the 
fumes  of  acids  or  alkalies,  and 
on  structural  steel  imbedded 
in  masonry. 


DUNDAS  QUARRY 
Capacity  4000  Tons  Daily 


OUR 

Facilities  for  supplying  any 
quantity  of 

CLEAN  CRUSHED  STONE 

Are  Unexcelled 

SHIPMENTS  -  G.  T.  R.  &  C.  P.  R. 
Team  Delivery  If  Required 

CEMENT 
SAND 


GRANOLITHIC 
TRAP-ROCK 


Rogers  Supply  Co.,  Limited 

28  King  St.  W.,  Toronto 


MAIN  415S 
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\Me.  manufacture  the  most  compre- 
hensive range  of 

CLAY-WORKING 
MACHINERY 

in  the  world 


The  Crossley  Improved 
Sagger  Press 

The  Crossley  Improved  Sagger  Press, 
capable  of  making  from  600  to  800  sag- 
gers per  ten  hours,  according  to  height, 
at  a  manufacturing  cost  of  less  than  one 
cent  each.  In  the  operation  of  this  press, 
one  man  is  required  to  superintend  the 
hand  wheel,  one  to  operate  the  die  and  a 
boy  to  cut  of?  the  clay  as  it  comes  from 
the  pug  mill,  and  remove  the  finished 
saggers  to  the  drying  room. 

This  is  but  one  of  our  modern  mach- 
ines for  progressive  clay-workers.  Write 
for  180-page  catalogue. 

The 

Crossley  Machine  Co. 

Trentony  New  Jersey,  U.S.A. 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquamted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
^oods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 


THEY  COST  LESS 

YOU  SELL 


THEY  SELL  FOR  MORE 
MORE  OF  THEM 


8  X  8  X  24  inch  Granite  Rock  Face  Block 

By  a  new  process,  which  protects  the  facing,  wliile  the  block  is  being  cast,  we  eliminate  all  traces  of  cement  from  the  face  of  block 
and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 

These  cuts  show  blocks  just  as 
they  came  from  the  molds;  they  are 
not  treated  with  acid  or  scrubbed 
with  brush,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
by  any  other  system,  at  any  cost, 
that  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
BLOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  the  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple_  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 


8  X  8  X  24  inch  Granite  Smooth  Faced  Block 


Cast  Stone  Block  &  Machine  Co.,  Limited    (Zagelmeyer  System) 

298  Howard  Avenue,  WINDSOR,  ONTARIO 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 


Lnchine  Water  Works 
Three  million  sallons,  eiahty  pounds  domestic.  160  lbs.  fire. 


Manufacturers 
Machinery.  Pumps 


Works:  Seigneurs  &  William  Sts..  Montreal. 


of  Boilers,  Castings,  Condensers,  Elevators,  Engines,  Filters,  Forgings,  Hydraulic 
mps,  centrifugal  and  reciprocating, .Steam    Turbines,    Tanks,    Water    Wheels,  Water 


Works  Plants. 
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THE  "PANAMA  BOSTON"  GRADER 

(For  2  or  4  horses— Weight  1000  lbs.) 

Built  like  a  Battleship  for  Heavy  Duty 

lUiilt  to  meet  the  reciuirenicnts  of  a  general  purpose  two  or  lour- 
liorse  machine.  Constructed  .so  as  to  be  changed  from  Grader  to  Drag 
by  removing  two  l)olts.  Doing  absolutely  the  highest  class  of  work  that 
any  Road  Building  Machine  can  do. 

The  exclusive  devices  upon  this  machine  include  our  "Roller  Bear- 
ings" on  all  wheels,  new  worm  and   screw  gear  hoisting  method  and 
economy  of  operation,  comprising  features  and  advantages    that  place 
lliis  machine  in  a  class  ai)ove  any  road  making  machine  on 
the  market.    Weight,  1,000  lbs. 

We  manufacture  a  complete  line  of  Road  Machinery, 
Graders,  Levellers  and  Drags;  a  full  line  of  Concrete  Ma- 
cliinery;  and  Cast  Iron  and  Corrugated  Culverts. 

Our    catalogues    fully    describe    and    illustrate  our 
ditTerent  lines. 


Ask  for 
191  5  Catalogue 
No.  25 


THE  LARGEST  LINE  OF  ROAD  MACHINERY— "MADE  IN  CANADA" 

The  Exeter  Mfg.  Co.,  Limited,  Exeter,  Ont. 


Ask  for 
1915  CatKlo.ue 
No.  25 


J  L  NeiUon,  Winnip.g,  Man.,  Wettern  Agenfs  H.  S.  Hancock,  Ft.  William,  Agent  N.  Ont.  Lacie  Chas  A.  Paquet  Ltree,  Quebec .  Que. 


Steel  Derricks 

50  Tons  Capacity 

We  specialize  in  the  manufacture  of 
steel  guy  derricks  and  are  prepared 
to  ship  this  class  of  derrick  in  capaci- 
ties from  5  to  50  tons. 

The  illustration  shows  the  largest 
steel  guy  derrick  in  Canada.  It  is 
our  make  and  '*Made  in  Canada". 

Electric  Hoists — Cranes — Derrick  Irons 
Stone  and  Marble  Working  Machinery 

POLLARD  MFG.  CO. 

LIMITED 
Niagara  Falls,  Canada 


July  28,  191-) 
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When  YOU  Figure  on  a  Job 

for  a   modern  fire-proof  building,  one  of  the  first  things  to  take  into  consideration  is  the  lath. 

Contractors  and  engineers  everywhere  are  specifying  Pedlar's  "Perfect"  Expanded  Metal  Lath,  because  it 
insures  longer  life  of  buildings  and  perfect  fire  protection,  giving  more  warmth  in  winter  and  cooler  buildings  m 


summer. 


PEDLAR'S 


" PERFECT  " 
EXPANDED 


METAL  LATH 


provides  the  best  means  known  for  bonding 
cement  and  plaster  to  flat  surfaces. 

Made  in  our  own  shops  from  the  veiy 
highest  grade,  special  unpickled  sheet  metal 
and  supplied  either  painted  or  galvanized. 
Furnished  in  large  sheets  96"  x  24" — con- 


venient to  use  and  easily  applied.  Cost  is 
moderate  as  compared  with  wood  lath. 

The  slight  extra  cost  is  more  than  com- 
pensated for  by  the  saving  of  time  and  labor  m 
applying. 

Write  nearest  branch  for  Lath 
Booklet  "C.R."  and  free  samples. 


THE  PEDLAR  PEOPLE,  LIMITED 

Estahlished  ISil) 

Executive  Office  and  Factories:    OSHAWA,  ONT.  Branches:    Montreal       Ottawa  Toronto 


.56-Q 

London  Winnipeg 


'V 


Fairbanks- Morse 

Pumping  Outfits 


III 


Ttlis  outfit  consists  of  a  2  H.F'.  gasoline 
engine  geared  to  5\5  F-M  Typlioon  I'ump. 
It  has  a  capacity  of  .'{9  U.S.  gallons  per 
minute  against  a  head  of  40  lbs.  pressure. 


"  Units  of  Undivided  Responsibility 
they  are  made  up  from  standard  equipment  to 
suit  your  individual  requirements.     They  will 
give  you  the  most  economical  service,  if.'f^' 

The  illustration  shows  a  small  gasoline  en- 
gine direct  connected  to  a  small  pump,  both 
mounted  on  an  iron  base.  We  can  make  up 
any  outfits  direct  connected  or  belted,  any  style 
of  pump  and  any  method  of  drive. 

Let  us  quote  on  your  requirements. 


The  Canadian  Fairbanks-Morse  Co.,  Limited 

St.  John        Quebec        Montreal      Ottawa       Toronto        Hamilton  Winnipeg 
Saikatoon  Calgary  Edmonton  Vancouver  Victoria 


Canada's  Departmental  House  for  Mechanical  Goods 


If 

»: 
it 
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CLASSIFIED    INDEX    TO    ADVERTISEMENTS- CONTINUED 


Fire  Escapes 

Maiiitoha  Bridge  &  Iron  Works 
McGregor  &  Mclntyre 

Floor  Hardener 

Ceresit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Furnaces 

Toronto  Furnace  &  Crematory 
Company 

Forges 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Furnaces 

Smart  Mfg.  Co.,  Jas. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  Sbapley  &  Muir  Co. 

Gasoline  Engines 

Canadian  Fairbanks-Morse  Co. 
Coold,  Sliapley  &  Muir  Co. 
I>ondon   Concrete   Machinery  Co. 

Generators,  Turbine  Driven 

De  Laval  Steam  Turbine  Co. 

Glass 

Consolidated    Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer    Prism  Company 
Pilkington  I?ros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Gravel  Washing  Plants 

Dull  Company,   Raymond  W. 


Hammer  Drills 

Canadian    I  ngersoll  Rand  Co. 
High  Pressure  Pipe  Lines 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Heating  Apparatus 

Canadian   Blower  and  Forge  Co. 
Sheldons  Limited 
Smart  Mfg.  Co.,  Jas. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  V. 

Hose,  Giarden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoists,  Electric 

Nortliern   Crane  Works 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Ingersoll-Rand  Co. 
Gillis   &  Geogbegan 
Goold.  Sbapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 

Northern  Crane  Works 
Pollard  Mfg.  Company 
Pawling  &  Harniscbfeger 

Hoisting  Engines 

Ilcatty  &  Sons,  M. 

Hopkins  &  Co.,  F.  H. 

Marsh   &   Henthorn,  Limited 
Hydrants 

Canada  Iron  Corporation 

Gartshore-Thompson  Pipe  Co. 

Kerr  Engine  Company 
Incinerators 

Ideal  Incinerator    &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 
Insulating  Compounds 

Can.   H.   W.  Johns-Manville  Co., 
Limited. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Co.,  F.  H. 
Bechtel,  B.  E. 

Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur.  Co. 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lath  Board 

Bishopric  Wall  Board  Co. 

Lime 

I  lominion  Lime  Company 
Standard   While   Lime  Co. 

Lighting  and  Pumping  Installations 

Can.  H.   W.  Johns-Manville  Co., 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal  Locomotive  Works 

Marble  Working  Machinery 

Pollard  Mfg.  Company 

Metal  Lath 

.Metallic  Roofing  Company 
Nolde,  C.  W. 
Pedlar   People  Limited 
Steel  &   Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar  People  Limited 


Mechanical  Draft  Apparatus 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Meter  Boxes 

Ford  Meter  fiox  Company 

Meters,  Water 

MclJougall  Caledonian  Iron  Wks. 
.Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

(  ast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil,  Tank  &  Pump  Co. 

Ornamental  Moulds 

London  Concrete  Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Packing 

Can.   Consolidated   Rubber  Co. 

Paints  and  Varnishes 
Dominion   Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
Barber   .•Nsphalt   Paving  Co. 
Dunn   Wire-Cut- Lug   Brick  Co. 
National  Paving   Brick  Manufac- 
turers' Association 
Ontario  Asphalt  Block  Co. 
Paterson   Mfg.    Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

Dominion  Concrete  Co. 

Gartshore-Thomson  Pipe  Co. 

National  Iron  Works 

Pacific  Coast  Pipe  Co. 

United  States  Cast  Iron  Pipe  Co. 

Vancouver   Wood   Pipe   &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 

(Continued  on   Page  14) 


A  "One- Man"  Ash  Hoist 

The  G  &  G  Telescoijic  lioist  is  so  desii^ned  that  it  is 
Ijractical  for  one  man  unaided  to  perform  tlie  entire  operation 
of  raising"  ash  cans  to  sidewalk  and  lowering  empty  cans  to 
cellar. 

The  operator  standing  at  sidewalk 
level  can  raise  4  or  5  cans  without 
leaving  the  sidewalk. 


with  compound^Jjj[andhrake  attachment 

Rai.^Cb  a  maxinuun  load  oi 
500    lbs.    at   a  guaranteed 
speed  of  30  feet  per  minute. 
When   not  in   use,  hoist 
telescopes  and  no  part  shows  above 
street  level.   This  hoist  is  fitted  with 
a  patented  "silencer,"  making  it  ab- 
solutely noiseless  in  operation.  It 
can  be  installed  in  any  building,  old 
or  new.  • 

Write  to  our  nearest  agent  for  booklet  and  prices 

GILLIS  &  GEOGHEGAN, 


"Mad*  in  Canada" 

Sherbrooke  Que. 


■nrr  O'^MU,  HnRDCRT'tJOtSOW, 

Robert  Findlay,  Arch. 


Black  Building  Supply  Co.. 
.\gcnt    for  Ontaiio 
Toronto 

W.  T.  Grose, 


Ltd.    B.  &  S.  H.  Thompson  &  Co., 
.\gents  for  Ouebec 
Montreal 

.\gent  for  Manitoba,  Saskatchewan. 


Ltd.     Wm.  N.  O  Ncil  Co..  Ltd. 
.\gents  for  British  Columbia 
Vancouver 
.\lberta.  Winnipeg 


July  ;^s,  liii: 
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'    CHAMPION  ' 
STREET  SPRINKLERS 

All  ^teel  tanks,  mounted  upon 
^teel  underframing,  platform, 
spring  gears.  Sprmgs  tested 
for  the  different  capacity  tanks 
under  which  they  are  placed. 
Choice  of  valves.  Wheels 
made  of  the  be^t  XXX  oak 
rims,  spokes  of  spht  oak  billets, 
and  hubs  of  selected  elm,  with 
5/8  in.  thick  tires.  Three  and 
four  inch  wide  tires  as  desired. 

Send  for  Bulletin. 

Capacity 

350  Imperial  Gallons 
500  Imperial  Gallons 
600  Imperial  Gallons 
750  Imperial  Gallons 

A  Full  and  Complete  Line  of  Road,  Street  and  Contractors' 

Machinery. 

Manufactured  by 

THE  DOMINION  ROAD  MACHINERY  CO.,  LIMITED,  Goderich,  Ont. 


Macadam  Roi 

Bids 

must  be  built 
of  a 

Tough 
Stone 

that 
will  cement 

WE  HAVE  IT 

,                 -   .  , 

1                .-  j| 

^^^^^^^^ ^^^^^f^^^^^^^^"^^^^  ^ 

The  Hagersville  Contracting  Company,  Limited 

Hagersville          -  Ont. 

Write  for  Catalog 


I 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 


Pile  Driving  Machinery 
Heatty  &  Sons,  IVI. 
lirowning  Company 
("anadian    Ingersoll-Rarid  Co. 
Hopkins  &  Co.,  F.  II. 
Marsh  &  Hentliorn,  Limited 

Pipe  Fittings  and  Flanges 

I'ittslnirgh    Valve,    Foundry  & 
Construction  Company 

Plaster  Bond 

Ceresit  Waterproofing  Co. 

Plumbing  Supplies 

Mueller  Mfg.  Co.,  II. 

Planing   Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Slieldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  R.  F. 

Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  lohns-Manville  Co., 
Ltd. 

Tona  Gypsum  Company 

Plug  Drillers 

Canadian  Ingersoll  Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian    IngersollRand  Co. 


Power  Engines 

Inglis   Company,  John 

Pressed  Brick 

Interprovincial    Hrick  Co. 


Pump  Valves 

Can.   Consolidated  Rubber  Co. 


Pumps  and  Pumping  Machinery 

lieatty  &  Sons,  M. 
Canadian  Hlower  and  Forge  Co. 
Canadian   Fairbanks-Morse  Co. 
Canadian  Ingersoll  Rand  Co. 
Cook,  A.  D. 

I)e  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Morris  Machine  Works 
Smart-Turner  Machine  Co. 
Turbine  Equipment  Company 


Quarry  Machinery 

Canadian    IngersollRand  Co. 
Dominion  Road  Macliinery  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 


Railway  Supplies 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore,  John  T. 
Hopkins  &  Co.,  F.  H. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Reinforcements,   Concrete  &  Steel 
I'.Mi  liiigton  Steel  (Company 
(  anada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar   People  Limited 
Steel   &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

Dominion  Road  Machinery  Co. 
Exeter   Mfg.    Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Morrison  &  Co.,  T.  A. 

Roof  Glazing 

Hope  &  Sons,  Henry 

Roofing  Material 
Bird  &  Son 

Bishopric  Wall  Board  Co. 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar    People  Limited 

Rubber  Covered  Rolls 

Can.   Consolidated   Rubber  Co. 

Rubber  Cement 

Can.   Consolidated  Rubber  Co. 

Rubber  Mats 

Can.   Consolidated  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Dull  Company,  Raymond  W. 

Safes  and  Baults 

Can.  Fairbanks-Morse  Company 
Taylor,  J.  &  J. 

Scales 

Can.    Fairbanks-Morse  Company 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Dominion  Road  Machinery  Co. 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Company 


Sewer  Pipe 

r.ritnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
(jartshore  Thomson  Pipe  Co. 
London  Concrete  .Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Co. 
.Smyth  &  Ryan 
Sundard  Clay  Products  Ltd. 


Sheathing  Board 

llishopric  Wall   Board  Co. 


Shovels  (Steam) 

lirowning  Company 
lieatty  &  Sons,  M. 
Canadian  Equipment  Company 
Hopkins  &   Co.,   F.  H. 
Montreal    Locomotive  Works 


Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Hope  &  Sons,  Henry 
Pedlar   People  Limited 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton    Mfg.    Co.,  Wm. 
MacKinnon,   Holmes   &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines    Steel  Co 
Pedlar    People  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 

ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

>4/?C///r£Cr5:— Patronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  427-428 — Connecting  All  Department* 

MONTREAL 


July  28,  I'Ji; 

/  
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
■Toronto  Agents: — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


SiMftewaisI  Boiler  Feed  Pumps 

WeO,  (/.  8.  PAT,  OFf.)  JH 


mm 


Why  THIS  Pump  is  Better  than  THIS 


It  r>i)cratcs  at  liiKhcr  steam  economy. 

It  is  less  complicated  and  simpler  to  operate. 

It  does  not  subject  i)ipinK.  economizers,  etc.,  t  ) 

excessive  shocks. 
It  has  much  less  expensive  packinj^  to  lie  replaced. 


It  lias  no  water  valves  or  seats  to  wear  out. 

It  cannot  build  up  a  pressure  surtu-ient  to  strain 

the  piping  severely. 
It  occui)ies  small  space. 
It  requires  practically  no  foundation. 


Send  for  full  details  and  mention  this  paper. 

B.  F.  Sturtevant  Company  of  Canada,  Limited,   Gait,  Ont.,  Can. 

Montreal        Toronto  Winnipeg  Vancouver 

Selling  Agents,  Sanford  Riley  Stoker  Company,  Limited,  "THE  RILEY  STOKER.  ' 
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Steam  Apparatus  and  Specialties 
("anadian   lilower  and    Forge  ('o. 
I'iltsbuigl)    Valve,    Foundry  and 

Construction  Company 
Slieldons  Limited 

Steam  Engines 

Slurtevant    Co.  of  Can.  I.ld.,  B.  F. 

Steam  Turbines 

McDongall  Caledonian  Iron  Wks. 
Stiirtevanl    Co.  of  Can.  Ltd.,  ]}.  F. 

Steel  Bars 

Umlington  Steel  Company 
Dominion   Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 

Steel 

Hopkins  &  Co.,  F.  H. 

Steel  Pipe 

Page  Mersey   Iron  Tube  &  Lead 
Co.,  Ltd. 

Sound  Deadening 

Can.  H.   W.   lolins-Manville  Co., 
Ltd. 

Stair  Builders 

McGregor  &  Mclntyre 

Stair  Treads 

("an.   Consolidated  Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metals  Co. 

Stone  Backing 

Ceresit  Waterproofing  Co. 

Stone 

Hritnell  &  Company 
Hagersville   Contracting  Co. 
Morrison  S;  Co.,  T.  A. 
Oakley  &  Son,  Geo. 
Queenstown  Quarry  Co. 
Rogers  .Supply  Company 
Sackville   Freestone  Company 
Stone  Saws 

.\nderson,  Geo. 


Stone  and  Sand  Elevators 

Dominion  Road  Machinery  Co. 

Stone  Working  Machinery 

I'ullard    AHg.  Company 

Steel  Sash 

Hope   &   .Sons,  Henry 

Structural  Iron  and  Steel 

Burlington  Steel  Company 
Cliicago  Hridge  &  Iron  Works 
I)f^Moin(^    lliirlge  &  Iron  Co. 
1 1' iiMMiii Ml    l'.li'l^e  Company 

II  iNiM    i;,i.|ge  Works  Co. 

Matkiiiiion   Holmes  &  Co. 
Manitoba   liridge  &  Iron  Works 
Maritime  liridge  Company 
McGregor   &  Mclntyre 
Pittsburgb-DesMoines    Steel  Co. 
Reid  &  Brown 
Structural   Steel  Company 
Standard   Steel  Construction  Co. 

Stucco  Board 

P>ishopric  Wall  Board  Co. 

Surveyor's  Instruments 

Dikenian  Suiveyor  Co. 
Swinging  Gears 

Dake  Engine  Company 
Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 

Goold,  Shapley  &  Muir  Co. 

Hamilton  Mfg.  Co.,  Wm. 

Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Ilenthorn 
McDoiigall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind    Engine   &  Pump 

Company 
Pittsburgb-DesMoines  Steel  Co. 
Toronto  Iron  Works 
Vancouver   Wood    Pipe   &  Tank 

Company 
Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 


Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 
Hunt  &  Co.,   Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Tiling 

Can.  Consolidated  Rubber  Co. 

Tires   (Auto,  Bicycle,  Motor-cycle, 
Carriage) 
Can.  Consolidated  Rubber  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Co. 

Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.   Consolidated  Rubber  Co. 

Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.   Laurie  Company 

Turbine  Equipment  Company 
Turnbuckles 

Canadian     Billings     &  Spencer, 
Limited 
Vacuum  Cleaners 

United   Electric  Company 
Valves 

Canada  Iron  Corporation 
Can.   Fairbanks-Morse  Company 
Gartshore-Thomson  Pipe  Co. 
Kerr   Engine  Company 
Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Ventilating   &   Heating  Apparatus 
Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 
Slurtevant    Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  I'nderground  Cable  ( 
of   Canada,  Ltd. 

Wagons 

Deere   Plow   Co.,  John 
Tiffin    Wagon  Co. 
Watson   Wagon  Co. 

Wall  Board 

Bird  &  Son 

Bishopric  Wall  Board  Co. 

Water  Level  Apparatus 

Gent  &  Company 

Waterproofing 

Can.   H.  W.  Johns-Manville  Co.. 
Ltd. 

Ceresit  Waterproofing  Co. 
Trussed   Concrete   Steel  Co. 
Wadswortli  Howland  &  Co.,  Inc. 

Waterproofing  Compound 

Ceresit   Walei  proofing  Co. 

Water  Softeners  and  Filters 

.American  Water  .Softener  Co. 
.Manitoba  Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  II. 

Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 
McDougall  Caledonian  Iron  Wla. 

Weather-Wear  Roof  Coating 

Ceresit  Waterproofing  Co. 
Wires  and  Cables 

Canada  Wire  &  Cable  Co. 

.Standard  Underground  Cable  Ca 
of  Canada,  Limited 
Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Wire  Rope 

Canada  Wire  &  Cable  Co. 

Dominion  Wire  Rope  Co.,  Ltd 
Wood  Pipe 

X'ancouver  Wood  Pipe  Co. 


The  Premier 
Road 
Dressing 

and 

Binder 


i^T^LUXPHALTE"  is  a  heavy  road  oil  containing  So%  of  solid  pure  bitumen  com- 
-[^         bined  with  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  w  ith  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  "FLUXPHALTE"  has  been  placed,  on  the  Canadian  market. 

"FLUXPH ALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results. 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 


MONTREAL 


|ul\  liil" 
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CUT  STONE 


TWO  questions  of 
importance  to  you. 
Have  you  decided 
about  the  cut  stone 
for  your  next  contract? 
Have  you  work  that 
demands  unusual  skill? 

We  can  do  special 
work  capably  and 
promptly.  Send  us  the 
details  and  we  will 
quote  you  prices.  We 
supplied  the  cut  stone 
for  the  Central  Tech- 
nical School,  Toronto. 
Judge  us  by  the  work 
we  do. 


Geo.  Oakley  &  Sons,  Limited 


278  Booth  Avenue,  TORONTO 


No  G  uess  Work 

About  Luxfer  Prisms 

The  Luxfer  system  of  conveying  light  by  glass  prisms  is 
an  extract  science  which  is  being  proved  daily  in  thousands 
of  stores,  offices  and  warehouses  in  ever)-  city  in  Canada. 

Some  of  the  cleverest  refractionists  of  the  country  are 
with  our  organization  and  iheir  skill  and  experience  is  at 
the  disposal  of  our  customers. 

If  you   have   a  lighting  problem — bring  it  to  us  and  we 
will  show  you  how  it  can  be  solved. 

LUXFER    PRISM    COMPANY,  LIMITED 

100  King  Street  West,  Toronto,  Ont. 
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Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 


London  Automatic  Mixers 


Over  One  Thousand  in  use. 

Also  for  Brick  and  Block  Plants. 


For  small  contract  work. 


Keep  the  Hoppers  full  the  machine  will  do  the  rest.  Auto- 
matically measures  and  mixes  the  material.  Perfect  measure- 
ments of  materials.    Fully  described  in  Catalogue  No.  IC. 


We  make  Twenty-three  different  sizes  and  designs 
mixers. 


of 


London  Automatic  Mixer  No.  1  with  Oasoliiio  Engine. 


LONDON  ADJUSTABLE  CONCRETE 
BLOCK  MACHINE  —  ^ 


The  only  absolutely  adjustable  machine  on  the  market. 

Blocks  for  all  widths  of  walls  made  on  the  same  adjustable  mould. 

Blocks  for  all  widths  of  walls  made  on  one  width  of  pallet. 

Any  size  core  opening  can  be  made  in  the  lilock,  meeting  every 
Architectural  requirement.  These  features  save  hundreds  of  dollars  on  a 
complete  equipment  and  the  range  of  work  is  unlimited. 

Send  fo  Catalogue  No.  3 

London  Concrete  Machinery  Co. 

London,  Ontario 

Branchei  Rnd  Agencies  in  every  larwe  City  in  Canftdn 
World'i  Largett   Manuf nc t u rer»   of   Concrete  Machinery    and   Cement    Working  Tooli. 


II 
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Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all 
lines  right  now  and  ours  has 
not  escaped.  Contractors  need 
work  and  are  tendering"  closer 
to  rock-bottom  than  they  have 
for  many  years.  All  material 
has  dwindled  in  price.  So  has 
labor. 

You  can  save  2o"/o  to  3o7o  of 
normal  cost  by  building  your 
sewers  now.  The  extra  ^7o 
ov  1%  that  money  costs  is  swal- 
lowed up  by  the  saving  on  work. 

-BUY  NOW 

and  keep  the  wheels  of  progress  turning. 

The  Ontario  Sewer  Pipe  Co.,  Ltd.' 

MIMICO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in    tock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining-s 
Wall  Coping- 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.    Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.     We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

St.  Johns,  P.  Q.,  and  New  Glasgow,  N.  S. 


THREE  SEWER   PIPE  FACTORIES 


ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 
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Good  Dump  Cars 
Complete  Service 

We  have  studied  the  needs  of 
contractors  and  have  evolved  a  dump 
car  that  will  fill  every  requirement. 

Our  service  department  follows 
the  performance  of  each  car  sold  and 
you  have  this  co-operation  to  insure 
the  efficient  working  of  your  equip- 
ment. Suggestions  are  made  for  the 
handling  of  equipment  in  the  best 
possible  way  to  keep  it  in  good  re- 
pair and  running  order  at  all  times. 

Repair  parts  carried  in  stock. 
Get  our  prices. 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  BX'D'G. 


Built  of  Sackville  Freestone 


Quarried 
in 

Canada^^ 

Block  Stone 
Random  Stone 
Dimension  Stone 
Head  Sills 
Shoddy 
Stone  Sawing 

Get  our  prices. 


\  Toronto  KusulLncc-  buill  oi  Sackv  ilk-  I- ic j.stone 


SACKVILLE  FREESTONE  COMPANY,  LIMITED 

Sackville,  N.  B. 

Toronto  Agent:  A.  W.  Steward,  Builders'  Exchange 
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Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 

Limited 

Welland,  Ontario 


What  The  Cement-Gun  Does ! 

Fire-proot  Factory  and  House  Construction. 
Interior  and  exterior  plastering  of  all  kinds. 
Fire  and  rust-proofing  of  structural  steel. 
Renovating  and  fire-proofing  old  frame  structures. 
Over-coating  and  finishing  concrete,  brick  and  stone  structures. 
Water-proofing.  Protection  of  wooden  piling  from  marine  borers. 

Irrigation  canal  lining.  Levee  revetment  work. 

Grouting.  Repair  of  coke  ovens,  etc. 
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Gorporation  Employees  and  the  War 

"Shame  on  the  false  Etruscan  who  lingers  in  his  home 
When  Porsena  of  Clusium  is  on  his  way  to  Rome !" 

ONE  of  the  members  of  that  august  body,  the 
Institution  of  Civil  Engineers,  commends  the 
action  of  the  City  of  London  Corporation  in 
refusing  to  increase  the  wages  of  employees 
who  are  of  military  age.  While  not  in  sympathy  with 
compulsion,  he  deplores  the  fact  that  in  Great  Britain 
there  are  a  large  number  of  men  who,  from  one  cause 
or  another,  are  shirking  their  duty.  He  tells  us  that 
there  are  still  left  many  men  of  military  age  doing  work 
which  could  be  performed  equally  well  by  old  men 
or  by  women.  "To  encourage  such  men  by  increas- 
ing their  wages  at  this  juncture,"  he  writes,  "would  be 
unpatriotic  and  ill-advised,  and  would  be  putting  a 
premium  on  pusillanimity." 

In  this  view  the  Contract  Record  concurs.  There 
is  not  a  little  in  the  sentiment  which  applies  to  Canada 
and  to  conditions  here.  We  are  all  interested  in  the 
idea  of  maintaining  the  business  stability  of  the  coun- 
try as  far  as  possible,  and  in  no  field  of  endeavour  is 
this  idea  of  greater  appeal  than  in  the  constructional 
field,  whose  ramifications  are  so  broad,  and  whose 
activities  embrace  so  many  branches  of  work,  but  it 
were  treasonable  at  such  a  time  to  place  private  enter- 
prise before  the  great  enterprise  upon  which  the  coun- 
try and  the  Empire  are  embarked.  It  is  to  be  regret- 
ted that  in  Canada,  also,  able-bodied  young  men  of 
military  age  are  hanging  on  to  their  jobs  in  the  con- 
structional and  every  other  field,  the  while  middle- 
aged  and  elderly  men  are  filling  the  ranks  of  the  un- 
employed. Toronto  and  Montreal  alone  are  harbour- 
ing thousands  of  men  between  the  ages  of  eighteen 
and  thirty-five,  whose  places  could  be  filled,  with  honor 
to  themselves  and  advantage  to  the  country,  by  men 
a  generation  older. 

Considerable  Work  in  Progress 

The  German  menace  is  not  going  to  halt  building 
and  engineering  work  in  Canada,  and  it  behoves  each 
of  us  to  do  his  part  in  keeping  business  conditions  on 
an  even  keel.  It  was  to  be  expected  that  there  would 
])e  a  great  falling-off  in  constructional  work,  but  it 
must  not  be  imagined  for  one  moment  that  things  are 
at  a  standstill.  A  careful  perusal  of  these  pages  week 
by  week  will  disclose  appreciable  activities  on  the  part 
of  both  the  Government  and  the  public.  The  Govern- 
ment is  doing  its  part  and  the  municipalities  are  doing 
theirs,  while  the  man  in  the  street  shows  a  reasonable 
disposition  to  take  advantage  of  the  unexampled  oppor-i 
tunity  of  building  now  with  economy  and  profit. 

But,  be  it  noted,  these  reflections  in  no  wise  af- 
fect the  larger  issue.  For  able-bodied  men  a  well- 
defined  path  of  duty  is  marked  out,  and  there  should 
be  no  need  to  make  the  way  more  attractive  by  allur- 
ing pictures  of  reward  of  any  kind.  For  an  eligible 
man  having  no  disabilities,  physical  or  otherwise,  to 
stay  at  home  and  let  others  fight  for  him  is  to  play  the 
part  of  a  poltroon,  and  certainly  such  a  part  should  not 
be  encouraged  even  to  the  extent  of  security  of  tenure 
in  his  employment — let  alone  increase  of  pa\-. 

"M.  Inst.  C.  E."  concludes  with  these  significant 
words :  "The  fact  is  that  England  is  too  safe,  thanks 
to  our  splendid  Navy  and  to  the  aljsence  of  frontiers, 
but  there  may  be  a  rude  awakening  some  day  if  the 
manhood  of  this  country  do  not  realize  that  every  bit 
of  energy  we  jiossess  must  be  used  in  only  one  direc- 
tion until  the  awful  shadow,  wliich  o{  a  surety  now 
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threaten.s  us,  is  dispersed.  The  only  way  in  which  this 
can  be  effected  is  by  every  man  of  fighting  age  in  the 
coinitry  taking  his  ])art  in  the  war." 


Nine-Tenths  of  the  Advantage  to  America 

IT  is,  of  course,  futile  for  laymen,  or  even  states- 
men, to  talk  of  the  terms  of  peace  before  the  end 
<if  the  war  is  in  sight,  writes  J.  E.  Yerbury,  in  a 
communication  to  The  London  Builder  ;  but,  how- 
ever severe  they  may  be  as  against  Germany  (and  per- 
haps the  more  severe  the  better  for  her  in  the  long 
run),  the  rest  of  the  world  will  still  be  faced  with  the 
competition  of  the  German-speaking  population  of  the 
Middle  Empires,  more  closely  bound  together  than 
ever  before,  the  best  organized,  and  the  most  highly 
commercially  trained  population  in  the  world,  which 
in  a  very  short  period  after  the  war  will  compete, 
even  more  keenly  than  before,  in  all  the  markets  o])cn 
to  them ;  and,  in  the  opinion  of  many  business  men,  the 
loss  of  her  commercial  supremacy  will  be  of  short  dur- 
ation to  Germany,  unless  the  methods  (or  want  of 
method)  of  the  past  are  thrown  over  by  English  manu- 
facturing firms.  And  even  during  the  period  of  Ger- 
many's loss  it  will  be  America  and  not  England  that 
will  gain. 

American  firms  are  paving  the  way  for  future  com- 
mercial activities,  but  it  is  doubtful  if  English  firms  arc 
doing  more  than  marking  time  during  the  war  period. 
If  the  people  of  this  country  had  only  had  sense  enough 
to  have  listened  to  Lord  Haldane  a  few  years  ago, 
when  he  started  his  crusade  for  better  commercial  edu- 
cation and  training,  we  should  be  in  a  position  to  take 
up  our  task  after  the  war,  and  even  yet  there  may  be 
time  to  prepare  for  the  commercial  war  which  will 
follow  the  declaration  of  peace. 

Education  and  training  are  at  the  bottom  of  Ger- 
man commercial  supremacy,  and  until  we  adopt  a  sys- 
tem which  will  meet  the  requirements  of  every  class 
we  must  be  content  to  see  America  take  nnie-tcnths 
of  the  advantage  lost  by  Germany. 


The  Engineer — A  Constructive  Criticism 

AS  J  see  it,  says  a  writer  in  The  Engineering- 
News,  one  of  the  greatest  faults  of  the  en- 
gineer is  that  he  relies  too  much  on  his  tech- 
nical training,  and  confines  himself  to  an  en- 
tirely too  small  a  field,  taking  little  interest  in  the  af- 
fairs of  the  day  outside  of  his  own  chosen  profession 
and  not  mixing  with  clubs  and  organizations  as  other 
business  men  do. 

Surely  there  is  no  business  or  profession  which  is 
more  certainly  founded  uj)on  sound  business  principles 
than  is  engineering.  "Engineering  is  the  theory  of 
economy"  expressed  in  a  few  words.  No  engineering 
business  can  ever  be  truly  successful  until  it  takes 
on  a  sound  business  system.  We  have  often  heard 
that  an  engineer  is  "a  man  who  can  do  for  one  dollar 
what  any  fool  can  do  for  two."  How  can  this  be  true 
unless,  in  addition  to  technical  engineering  knowledge, 
a  man  employs  business  methods  in  his  calculations 
and  transactions? 

Most  engineers  are  inclined  to  lack  confidence  in 
themselves  when  it  comes  to  mingling  with  men  of 
affairs,  or  else  their  outward  demeanor  does  not  show 
that  this  is  not  the  case.  We  cannot  expect  to  always 
talk  "shop,"  and  in  our  intercourse  with  men  it  is  ex- 
ceedingly important  to  our  success  that  we  be  able  to 
converse  on  other  subjects.    It  is  the  big,  broad  man 


who  accomplishes  things  in  this  day  and  age,  and  we 
must  enlarge  our  field  and  become  conversant  with  the 
events  of  the  day. 

We  have  read  a  great  deal  of  late  in  the  engineering 
publications  on  the  subject  of  public  speaking  by  engi 
neers.  Right  here  is  one  of  the  greatest  failings  oi 
the  men  in  our  profession.  The  engineer  should  train 
himself  to  speak  in  simple,  well-selected,  plain  words, 
and  be  able  to  show  his  hearers  the  advantage  to  the 
community  at  large  of  engineering  works.  Surely  there 
is  no  other  profession  which  should  be  more  inter- 
esting to  the  public  than  engineering,  but  the  great 
trouble  has  been  that  we  have  not  been  trained  to 
present  our  side  of  the  case. 

The  engineer  should  be  versed  in  legal  procedure, 
labor  condition^,  social  problems  and  all  general  ques- 
tions of  city,  state  and  country.  In  .order  to  be  suc- 
cessful, he  must  be  able  to  express  himself  in  good, 
clear,  sound  English,  and  not  simply  sit  back  with  the 
air  that  "1  am  an  engineer  and  i  can  make  no  mis- 
takes," or  "you  must  take  my  word  for  it,  for  you 
would  not  understand  even  if  I  tried  to  explain,  be- 
cause you  have  no  technical  education." 

I  have  found  that  the  knowledge  of  legal  procedure 
relative  to  public  improvements  which  are  constructed 
from  funds  derived  from  bond  issues  or  special  assess- 
ments is  one  of  the  most  valuable  assets. 

The  writer  believes  that  technical  schools  could  n(jl 
make  a  better  move  as  an  improvement  in  their  course^ 
than  to  include  one  on  public  speaking.  If  every 
student  of  engineering  were  required  every  so  often 
to  deliver  a  lecture  on  his  subjects  he  would  soon  lose 
his  "stage  fright,"  and  this  training  would  be  of  in- 
calculable value  in  life  later. 


A  concrete  barge  has  been  in  service  on  the  Wel- 
land  Canal  for  four  and  one-half  years  and  during  that 
time  has  been  subjected  to  severe  service.  It  is  used 
in  canal  maintenance  work  and  at  times  riprap,  in  load- 
ing, has  been  dropped  on  its  deck  from  a  height  of  12 
feet.  The  scow,  which  was  built  in  November,  1910, 
is  80  ft.  long,  of  24-ft.  beam  and  has  sides  7  ft.  high. 
The  hull  is  divided  into  eight  compartments  by  one 
longitudinal  and  three  cross  bulkheads.  There  are  2 
x  2/2-h.  openings  through  the  cross  bulkheads.  The 
deck,  bottom,  sides  and  bulkheads  are  2j/.  in.  thick, 
reinforced  in  both  directions  by  j^-m-  round  rods  on 
2-in.  centres.  Beams  6  in.  square  on  bulkhead  lines, 
reinforced  with  heavier  steel,  as  required,  and  braced 
by  reinforced-concrete  posts,  care  for  the  principal 
stresses.  The  concrete  is  a  1  :4  mix,  using  small  gravel. 
The  boat  was  designed  and  built  under  the  super- 
vision of  Mr.  J.  L.  Weller.  then  Superintending  En- 
gineer of  the  Welland  Canal,  and  now  Engineer-in- 
Charge,  Welland  Ship  Canal. 


Investigation  into  the  condition  of  the  concrete  in 
some  of  the  forts  in  Belgium  which  the  Germans  took 
after  a  much  shorter  period  of  attack  than  was  ex- 
pected, appears  to  show  that  the  work  was  by  no 
means  well  executed.  The  last  report  in  connection 
with  the  forts  around  Antwerp  and  also  at  Namur  is 
that  while  the  plans  and  positions  were  of  the  best 
and  the  ordnance  used  to  defend  the  forts  were  beyond 
criticism,  the  steel  and  concrete  and  stone  work  were 
of  poor  (juality.  For  instance,  at  Namur  the  concrete 
supporting  one  steel  turret  was  so  poor  in  (pialitv  that 
it  was  demolished  bv  a  single  German  ^hell 
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The  Fortress  of  Heligoland 

IN  an  interesting  article  which  tells  of  how  con- 
crete and  steel-  have  been  employed  by  the  Ger- 
mans in  fortifying  Heligoland,  a  writer  in  Ferro- 
concrete observes  that  about  a  quarter  of  a  cen- 
tury ago  Heligoland  was  foolishl}-  handed  over  to  Cier- 
niany  by  a  Government  who  were  so  misguided  as  to 
suppose  that  the  act  would  be  regarded  as  an  evidence 
of  friendship.  Far  from  taking  this  attitude,  the  (jer- 
nums  consideretl  our  action  to  be  the  result  of  fear, 
and  at  the  same  time  laughed  up  their  sleeves  at  our 
iiill\-.  To-day  the  German  character  is  a  little  better 
undcrstiHid  by  the  British  people,  but  quite  recent 
events  ha\e  shown  how  difficult  it  is  for  those  in  au- 
thority to  shake  off  the  traditional  policy  of  trying  to 
l)lacate  a  savage  enemy  by  kindness. 

Twenty-tive  years  ago,  Heligoland  was  being  rapid- 
ly eaten  up  by  the  sea,  and  the  idea  of  preservmg  and 
fortifying  it  does  not  seem  to  have  occurred  to  our 
peaceful  rulers.  As  soon  as  the  place  came  into  the 
possession  of  the  Germans,  steps  were  taken  for  the 
preservation  of  the  island,  and  its  conversion  into  a 
powerful  fortress  for  the  defence  of  their  shores  and 
an  important  naval  base  as  a  menace  to  England. 

Painstaking  Construction 
With  their  accustomed  systematized  patience,  the 
Germans  set  about  the  heavy  and  laborious  task  of 
stopping  the  ravages  of  the  sea.  Groynes  and  break- 
waters were  constructed  at  various  pomts  to  break  the 
force  of  the  waves  and  to  alter  the  course  of  the  cur- 
rents which  were  undermining  the  clifts.  In  places 
where  the  inroads  of  the  waves  were  particularly 
threatening,  granite  sea  walls  were  built,  some  of  these 
l)eing  from  3U  to  40  ft.  high  and  from  16  to  20  ft.  thick. 
Then,  while  these  operations  were  in  progress,  the 
island  was  literally  stuck  together  with  cement  grout 
and  ferro-concrete.  Thousands  of  tons  of  these  ma- 
terials were  used  for  hlling  cracks  and  crevices  in  the 
cliffs,  and  it  is  stated  by  a  visitor  to  Heligoland  in 
1912  that  "the  Germans  went  round  the  island  just  as 
a  ])ainter  goes  round  a  house,  and  filled  in  all  cracks, 
ami  in  some  places  they  poured  in  40  or  50  tons  before 
the  gaps  were  filled."  As  our  readers  are  aware,  the 
same  kind  of  methodical  precision  has  been  displayed 
in  the  wanton  destruction  of  Belgian  and  French  towns 
during  the  present  war. 

Fortifying  the  Island 
Xe.xt  came  the  fortification  of  the  island,  which  is 
undernuned  in  all  directions  with  galleries,  lighted  b\ 
electricity  and  leading  to  chambers  in  the  face  of  the 
cliffs.  Some  ui  the  chambers  are  for  the  operation  of 
heavy  guns  and  others  for  the  storage  of  ammunition. 
The  ordnance  e(|uipment  is  said  to  include  several  14- 
in.  guns  and  numerous  10-in.  and  11-in.  guns.  Another 
interesting  fact  is  that  a  considerable  i)art  of  the  island 
is  protected  by  steel  armour  plating.  The  plates  im- 
mediately outside  one  of  the  larger  gun  chambers  are 
S-in.  thick  and  securely  bolted  into  the  rock,  in  order 
tliat  they  may  escape  detection  the  plates  arc  painted 
of  a  reddish  color  to  match  the  cliffs,  and  the  various 
markings  of  the  natural  rock  are  so  cleverly  imitated 
that  it  is  very  difficult  to  distinguish  the  steel  from  the 
cliffs.  Further,  the  gun  emplacements  are  so  skilfuUy 
hidden  that  they  cannot  be  detected  from  the  sea.  The 
observation  chambers  are  elaborately  ef|uipi)cd  with 
the  most  modern  instruments  and,  of  course,  arc  in 
telephonic  conununicatitm  with  all  parts  of  the  fortress. 
One  of  the  devices  for  range  finding  is  a  large  glass 


screen  divided  into  squares,  and  on  which  is  reflected 
a  large  area  of  the  sea.  The  exact  range  for  each 
s([uare  having  been  exactly  calculated,  it  would  be 
quite  easy  to  concentrate  fire  on  any  hostile  ship  whose 
image  happened  to  be  reflected  on  one  of  the  squares. 

The  island  is  further  equipped  with  a  Zeppelin  shed 
ca[)able  of  accommodating  two  airships,  the  shed  being 
constructed  to  sink  into  a  pit  so  that  its  roof  is  level 
Avith  the  earth,  and,  being  painted  to  imitate  the  sur- 
rounding land,  the  top  of  the  shed  is  almost  unrecog- 
nizable from  a  moderate  height  in  the  air. 

As  a  naval  base,  Heligoland  is  now  provided  with 
one  of  the  finest  artificial  harbours  in  the  world,  built 
at  a  cost  of  more  than  a  million  pounds  and  capable  of 
affording  safe  anchorage  for  an  entire  fleet. 

With  their  customary  thoroughness  and  foresight 
the  Germans  have  not  left  undone  anything  that  would 
help  to  make  the  island  an  impregnable  fortress  and 
an  effective  menace  to  Britain. 


German  Destruction 

A  pamphlet  published  by  a  Westerham  printer 
gives  a  useful  and  complete  account  of  the  various  acts 
of  destruction  of  architectural  monuments  which  have 
been  committed  by  the  German  armies  in  Belgium 
and  France,  and  the  various  resolutions  of  protest 
passed  by  learned  and  other  societies,  as  well  as  the 
newspaper  reports  which  have  appeared  in  the  press  of 
various  countries  concerning  them,  the  whole  forming 
a  stirring  indictment  of  the  barbarous  conditions  un- 
der which  the  German  Government  is  waging  the  pre- 
sent war.    The  conditions  as  to  the  preservation  of 
historic  monuments  in  war  agreed  to  by  the  signatory 
powers  solemnly  bind  themselves  to  respect  such  build- 
ings unless  they  are  used  by  an  enemy  for  purposes 
of  war.    The  German  reply  in  each  case  is  either  a 
denial  that  damage  has  been  done,  or  else  a  statement 
that  the  buildings  in  question  have  been  used  for  mil- 
itary purposes,  and  that  therefore  their  destruction 
is  warranted  and  excusable.    Perhaps  the  most  strik- 
ing of  all  the  documents  referred  to  is  the  Report  by 
Professor  Clemen,,  of  Bonn,  Chairman  of  the  Commis- 
sion on  Historic  Monuments  in  the  Rhine  provinces, 
wdiich  was  written  in  December  and  published  in  the 
Journal  of  the  American  Institute  of  Architects  in 
March,  in  which  he  states  "that  nowhere  on  Belgian 
ground  have  irreplaceable  architectural  works  been 
lost,"  and  g"oes  on  to  explain  that  even  among  the  hor- 
rors of  wnv  ( ierman  art  lovers  may  be  assured  that 
"such  precious  art  possessions  are  safe  in  the  hands 
of  the  German  Government."    Quotations  of  this  kind 
show  that  it  is  useless  to  expect  any  recognition  of  the 
e\  il  done  or  an}-  help  to  prevent  further  damage  from 
the  ( ierman  authorities,  who  do  not  scruple  to  describe 
W  hill)}-  and  Scarborough  as  being  fortified  towns,  and 
who  would  complacently  describe  the  destruction  of 
St.  Paul's  as  a  regrettable  "military  necessity."   We  do 
not  think  there  is  much  in  the  suggestion  made  that 
neutralized  zones  should  be  created  round  historic 
buildings,  as  the  policy  which  leads  to  the  concentra- 
tion of  artillery  fire  on  a  cathedral  would  not  regard 
the  most  clearly  defined  neutral  zone  as  a  greater  safe- 
guard.   The  real  remedy  appears  to  us  to  he  put  it 
beyond  the  power  of  Germany  to  place  the  peace  oi  the 
world  again  in  jeopardy,  and  to  trust  that  the  new 
boundaries  of  the  European  States  which  are  marked 
out  after  the  war  may  correspond  with  the  aspirations 
of  the  peo])le  who  inhabit  them. — The  I>uil(ler  (Lon- 
don, Eng.). 
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The  Georgia-Harris  Viaduct,  Vancouver,— the 
Longest  Reinforced  Girder  Span 

in  the  World 


THE  completion  of  Vancouver's  new  viaduct  has 
rounded  out  an  exceptionally  fine  engineering^- 
effort  in  which  utility,  strength,  beauty  and 
economy — all  duly  considered — have  resulted 
in  a  harmonious  structure  which  is  a  feature  of  ])ride 
t(i  the  commercial  metropolis  of  British  Columbia. 

Waterfront  or  port  pcjssiliilities  of  Vancouver  are 
in  part  an  adx  antage  and  a  handicap,  for  the  waters  of 
Burrard  Inlet  and  False  Creek  had  before  the  birth  of 
the  city  so  encroached  u])on  the  land  that  only  a  small 
neck  permitting  four  higliwavN  was  left  to  join  the 
east  and  west  sections  of  the  city,  llirough  these  few 
streets  rushed  the  great  streams  of  vehicular  and  car 


with  80-11).  steel  rails  on  steel  ties  bedded  in  concrete, 
and  which  is  53  feet  in  width,  required  1,500  square 
yards_  of  paving — bitulithic  and  granitoid  being  used. 

The  trackage  is  the  property  of  the  city  and  will 
be  rented  to  the  B.  C.  Electric  Railway  Company, 
Limited,  but  it  is  not  at  present  in  operation,  as  the 
transportation  company  have  been  unable  to  complete 
arrangements  for  its  use.  The  sidewalks  are  6  feet 
wide,  and,  like  the  gutters,  are  of  cement. 

The  spans  vary  from  25  to  280  feet,  according  to 
the  requirements  of  trackage,  lanes  and  other  systems 
which  it  was  desirable  not  to  disturb,  for  this  viaduct 
crosses  streets,  lanes,  the  C.  P.  R.  and  B.  C.  1'2.  Railwav 


The  Georgia-Harris  Viaduct,  Vancouver. 


traffic.  Congestion  resulted  and  a  better  means  and 
more  rapid  intercommunication  was  sought. 

The  solution  was  found  to  lie  in  the  erection  of  a 
viaduct  which  would  not  only  shorten  the  distance  to 
be  traversed,  but  also  permit  continuous  passage,  an 
impossibility  in  congested  areas  where  street  intersec- 
tions and  the  resultant  cross  traffic  cause  delays  in- 
numerable even  under  the  effective  direction  of  the 
traffic  squad  of  police. 

Construction  was  commenced  in  June,  19\?>,  hy 
Messrs.  J.  McDiarmid  &  Company,  Eimited,  general 
contractors,  of  Vancouver,  Calgary  and  Winnipeg,  and 
completed  just  prior  to  the  formal  opening  on  Do- 
minion Day,  wlien  this  half-million  dollar  l)ridge  was 
temporarily  given  the  name  of  the  Georgia-Harris 
Viaduct. 

General  Details 

The  viaduct,  which  runs  east  from  l^eatty  Street  to 
Main  Street,  is  2,800  feet  in  length,  with  a  maximum 
grade  of  3.11  per  cent,  at  the  east  end,  and  66  feet 
wide.  Eighteen  thousand  cubic  yards  of  concrete  have 
entered  into  its  construction,  and  nineteen  thousand 
tons  of  steel.    The  roadway,  which  is  double-tracked 


yards,  the  G.  N.  R.  depot  and  yards,  and  False  Creek. 
Short  spans  are  of  slab  or  mushroom  construction,  and 
girder  and  continuous  Warren  truss  construction  arc 
also  used,  according  to  the  dictates  of  economy  and 
needed  strength.  One  of  the  spans  required  girders  of 
reinforced  concrete  83  ft.  6  in.  in  length,  which  is  be- 
lieved to  be  a  record  for  bridge  girder  span  construc- 
tions. 

The  actual  construction  cost  was  $500,000.  This  i-^ 
exclusive  of  any  amounts  which  have  had  to  l)e  paid 
for  the  removal  of  buildings  and  for  other  indemnity 
to  property  owners. 

The  wdiole  structure  is  finished  off  with  an  orna- 
mental rail,  of  which  the  lighting  standards  form  a 
prominent  and  classic  feature. 

The  engineers  who  had  charge  of  planning  and 
construction  were : — Messrs.  F.  L.  Fellowes,  City  En- 
gineer ;  C.  A.  P.  Turner.  Consulting  luigineer ;  A.  P. 
llueckel.  Supervising  Engineer;  Jas.  P.  Kennedy,  En- 
gineer, and  Thos.  Borgford,  General  Superintendent  at 
X'ancouver  for  the  contractors,  IMessrs.  J.  McDiarmid 
&  Company. 
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Wood  Block  Paving  in  Montreal 

By  Dr.  John  S.  Bates' 

EXULY  wood  i)aveincnts  of  untreated  l)locks  on 
plank  foundations  gave  very  unsatisfactory 
results  in  iMdiitreal,  as  was  the  case  in  every 
other  cit}-  where  this  primitive  type  of  pave- 
ment was  adojned.  Pavements  built  in  this  city  in 
tiie  years  1889-1893  of  tamarack  blocks  dipped  in  creo- 
sdtc  gave  comparatively  poor  service.  The  causes  of 
such  results  are  well  known,  and  now,  after  years  of 
experimenting  with  various  methods  of  treatment  and 
pavement  construction,  means  of  overcoming  these  dif- 
ticulties  are  equally  well  understood..  A  short  stretch 
(if  dip])ed  block  pavement  remaining  on  St.  Francois 
.Xavier  Street  is  an  interesting  relic  of  those  early  ex- 
periments. In  its  ])resent  condition  it  is  of  little  use 
as  a  pavement,  but  it  forms  an  impressive  demonstra- 
tion of  what  wood-block  pavement  should  not  be. 

A  wood  pavement  is  subject  to  deterioration  from 
two  agencies:  (1)  mechanical  abrasion  from  traffic, 
and  (2)  decay  resulting  from  development  of  wood 
destroying  fungi.  It  has  been  dernonstrated  during 
many  years  of  experience  in  Europe  and  America  that 
thorough  impregnation  with  creosote  oil,  which  acts 
as  an  antiseptic  waterproof  tiller,  affords  effective  pro- 
tection against  deterioration  from  both  of  the  above 
causes.  Without  attempting  to  discuss  in  detail  the 
various  factors  u])nn  which  the  durability  of  a  wood- 
block pavement  depends,  it  may  be  said  that  service 
results  obtainable  from  untreated  or  dipped  blocks, 
where  at  best  the  penetration  of  the  preservative  is 
only  superficial,  are  in  no  way  comparable  to  those 
frt)ni  blocks  thoroughly  impregnated  under  pressure, 
which  is  the  universal  modern  practice.  Untreated 
softwood  blocks  were  everywhere  abandoned  for  pave- 
ment construction  long  ago,  and  dipped  blocks  are  now 
rarely,  if  ever,  used.  The  use  of  pressure  treated  wood- 
blocks for  pavement  construction  has  been  increasing 
consistently  during  the  last  six  or  eight  years  in  Euro- 
pean countries  and  particularly  in  the  United  States. 

The  outstanding  merits  of  wood-block  pavements 
are  noiselessness,  durability  and  low  traction  resists 
ance.  Because  of  these  features,  such  pavements  are 
particularly  well  adapated  for  busy  city  streets.  Some 
of  the  world's  most  heavily-travelled  thoroughfares 
are  paved  with  creosoted  wood-blocks.  Those  who 
have  observed  the  wood-block  pavements  of  the 
Strand,  London,  or  of  some  of  the  famous  streets  of 
Paris  or  of  lower  Broadway,  New  York,  must  have 
been  impressed  with  the  excellent  results  there  ob- 
tained. Toronto,  Hamilton,  and  Ottawa  all  possess 
very  fine  examples  of  modern  block  pavements.  Dur- 
ing the  last  three  years  these  cities  have  laid  consider- 
able areas  of  wood  pavement  with  very  satisfactory  re- 
sults, thus  proving  thkt  such  paving  material  is  per- 
fectly well  adapted  to  Canadian  climatic  conditions. 

There  are  two  short  stretches  of  block  pavement 
recently  laid  in  Montreal,  which  have  been  in  service 
two  years.  These  arc  located  on  St.  Sulpice  Street, 
south  of  Notre  Dame,  and  on  Bonsecours  Street,  south 
of  Craig  Street.  While  the  length  of  service  of  these 
pavements  is  as  yet  iiisufticient  to  warrant  any  con- 
clusions as  to  ultimate  life,  they  will,  no  doubt,  give 
very  good  results. 

it  must  be  significant  tf)  Canadians  who  are  inter- 
ested in  the  develo])mcnt  of  national  industries  to  note 
that  cities  in  luigland,  with  no  native  available  tim- 
ber, have  been  importing  large  quantities  of  Baltic  pine 

"In  charge  of  the  Forest  Products'  Laboratories  at  Montreal. 


for  paving  block  manufacture  and  indeed  have  recently 
been  investigating  the  possibility  of  securing  such  ma- 
terial in  quantity  from  Canada.  Canada  has  large 
available  supplies  of  Norway  pine,  Douglas  fir  and 
other  woods  which  are  well  suited  for  paving  block 
manufacture,  though  at  present  less  extensively  used 
than  the  species  named,  and  yet  Canadian  cities  with 
a  few  exceptions  are  using  a  proportionately  insignifi- 
can  quantity  of  wood  paving,  apparently  preferring  to 
import  large  quantities  of  asphalt,  asphalt  block,  scoria 
blocks  and  paving  bricks.  Surely  there  is  a  lesson  in 
this  situation  for  Canadian  highway  inquirers  who 
are  now  in  a  position  to  benefit  from  the  extensive  ex- 
perience of  cities  of  the  United  States  and  Europe 
where  wood-block  paving  has  been  sucessfuUy  de- 
veloped. It  has  been  demonstrated  beyond  all  doubt 
that  wood  paving  is  not  a  fad,  nor  is  it  a  luxury,  lim- 
ited to  high  class  residential  streets.  When  properly 
laid  with  properly  treated  blocks  it  is  a  pavement 
which  will  give  excellent  service  and  the  highway  de- 
partments of  Canadian  cities  would  do  well  to  care- 
fully investigate  its  possibilities. 


Bituminous  Paving 

IN  a  paper  dealing  with  the  re-surfacing  of  main 
roads  in  tar,  pitch  and  bituminous  macadam  (pre- 
sented at  the  National  Road  Congress,  held  last 
month  in  London,  Eng.)  the  authors,  Messrs. 
Sheldon  and  Lyddon,  give  "some  of  the  salient  points 
of  interest  on  which  it  is  considered  further  informa- 
tion is  desired  before  more  extended  use  can  be  made 
of  the  class  of  paving  referred  to  as  bituminous."  These 
are  seven  and  are  as  follows: — (1)  The  effect  of  vari- 
ous kinds  of  soil  on  bituminous  material  under  known 
conditions  of  traffic;  (2)  the  desirability  of  a  strong 
foundation  where  the  character  of  the  road  justifies  the 
use  of  a  bituminous  paving;  (3)  ,  the  suitability  or 
otherwise  of  open  mixtures  for  use  as  wearing  surfaces 
in  damp  situations;  (4)  suitable  and  reliable  tests  for 
asphalt  cements,  either  by  penetration  or  other  means ; 

(5)  the  desirability  of  analyses  and  tests  to  be  made 
on  bituminous  materials  for  known  conditions  of  use ; 

(6)  the  allowable  limits  of  percentage  of  bitumen  in 
mixtures  containing  various  mineral  aggregates ;  and 

(7)  the  cause  and  cure  or  amelioration  of  corrugations. 
These  are  then  taken  seriatim,  the  whole  forming  a 
very  valuable  series  of  "observations."  Space  allows 
of  the  presentation  of  only  a  few  points  here.  Bitum- 
inous material  should  not  be  laid  where  clay  will  come 
into  direct  contact  with  it,  as  it  is  kept  in  a  more  or 
less  moist  condition  at  all  times,  and  this  causes  seri- 
ous local  disintegration  by  a  general  softening  of  the 
material,  which  is  soon  broken  up  by  the  traffic.  The 
importance  of  a  strong  sub-crust  cannot  be  over-em- 
phasized. While  unable  to  advance  a  definite  opinion 
as  to  the  relative  water  resistant  proportions  of  the 
mixtures  containing  various  percentages  of  mineral 
aggregates  and  bitumen,  experience  indicates  that,  of 
mixtures  made  by  the  same  bituminous  binder,  those 
which  are  densest  appear  to  be  the  least  affected  by 
water  action.  The  penetration  test  for  uniformity 
leaves  much  to  be  desired,  and  the  substitution  of  a 
needle  square  in  section  would  make  it  more  reliable 
than  at  present.  Data  appear  to  be  necessary,  to  estab- 
lish the  maximum  percentage  of  bitumen  which  a  min- 
eral aggregate  having  i)articles  of  known  grade  will 
hold  without  the  mixture  becoming  saturated  with  bi- 
tumen, and  conversely,  the  minimum  percentage  neces- 
sary to  withstand  water  action  and  other  disintegrat- 
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ing  agents.  Corrugations  apjjcar  less  on  mixtures  laid 
in  thin  layers;  rich  mixtures,  containing  comparatively 
high  percentages  of  bitumen,  should  not  be  laid  in 
layers  of  greater  thickness  than  1  in.  to  1^  in.  to  re- 
duce corrugations  to  a  minimum.     .\ll  mechanic.'ill}' 


propelled  vehicles  appear  to  exert  some  influence  in 
the  form  of  waves,  but  the  nature  of  the  foundation  of 
the  road  is  a  factor  of  importance,  a  yielding  founda 
tion,  other  elements  being  equal,  conducing  to  the  pr*. 
durtion  of  corrugations. 


Progress  in  Sanitary  Engineering 

Specially  contributed  by  .Joseph  Race,  F.I.C.,  City  Bacteriologist 
and  Chemist,  Ottawa 


PR()By\BLY  the  most  noteworthy  event  in  the 
progress  of  sanitary  engineering  on  this  con- 
tinent during  the  past  year  was  the  investiga- 
tion of  the  International  Joint  Commission  on 
the  pollution  of  international  waterways.  Although 
the  immediate  (juestion  before  the  Commission  is  the 
legal  one  of  the  rights  of  both  countries  to  receive 
water  from  the  international  waterways  which  shall 
not  be  injurious  to  health  or  i)roperty,  there  seems  to 
be  a  tendency  to  waive  a  strict  interpretation  of  the 
treaty  and  to  permit  such  pollution  as  can  be  removed 
l)y  reasonable  methods  of  purification  and  that 
will  not  cause  local  or  general  nuisances.  Prob- 
ably riparian  owners  are  entitled  under  the  treaty 
of  1909  to  water  which  is  non-injurious  to  health  and 
property  in  its  raw  condition,  but  this  view  seems  to 
have  been  waived  by  all  the  interested  ])arties  on  ac- 
count of  its  unreasonableness  and  impracticability.  If 
municipal  and  commercial  development  is  to  proceed, 
some  measure  of  pollution  must  undoubtedly  be  ])er- 
mitted. 

During  the  summer  of  1913  the  experts  of  the  Com- 
mission examined  all  the  international  boundary  wa- 
ters, and  the  evidence  collected  demi  mstrates  in  an  in- 
dubitable manner  the  nature,  and  aK<i,  in  some  in- 
stances, the  source,  of  the  pollution.  The  various  re- 
ports that  have  been  published  by  the  Commission  in- 
dicate the  serious  extent  of  the  pollution  at  various 
points  along  the  international  boundary  where  urban 
communities  are  in  close  juxtaposition,  but  even  where 
these  conditions  do  not  obtain,  and  where  there  is  lit- 
tle danger  of  infection  by  other  communities,  the 
danger  of  auto  infection  by  intermittent  pollution 
caused  by  abnormal  wind  conditions  still  remains.  It 
is  clear  that  very  few  of  the  cities  situated  on  the 
Great  Lakes  can  procure  a  raw  water  supply  from 
these  lakes  that  can  be  guaranteed  safe  at  all  times. 
This,  however,  is  a  fact  that  is  not  yet  appreciated  by 
the  public  at  large,  and  also,  it  must  be  added,  by  a 
few  engineers  and  sanitarians.  When  a  water  supply 
becomes  infected  with  disease-producing  organisms 
and  an  epidemic  occurs,  there  results  a  wave  of  action 
for  remedial  measures,  but  once  this  has  passed  the 
ebb  sets  in  and  public  opinion  once  more  subsides  into 
lethargic  indifference.  Possibly  the  buoyant  optimism 
of  human  nature — that  the  adverse  conditions  were  ab- 
normal and  will  not  occur  again — is  largely  responsible 
for  this  attitude.  The  public  generally  is  not  yet  fully 
educated  to  the  importance  of  the  conservation  of  pub- 
lic health  and  is  unwilling  to  spend  the  mone}^  neces- 
sary for  this  purpose.  This  is  all  the  more  pronoimced 
when  it  is  compared  with  the  general  attitude  towards 
])ublic  works  which  afifect  the  comfort  of  the  people. 
Money  in  abundance  can  be  found  for  the  construction 
and  cleansing  of  roadways  but  none  for  health  schemes. 

The  investigation  of  the  International  Commission 
marked  an  important  step  in  the  advance  of  sanitary 
science  in  this  country  and  it  is  a  matter  for  regret 


that  the  waterways,  other  than  international,  are  n^t 
being  similarly  treated  by  some  department  of  tin 
Dominion  Government.  If  this  were  done,  the  Gov- 
ernment would  then  possess  reliable  information  up- 
on which  measures  for  the  regulation  of  all  water- 
ways could  be  based.  Such  measures  would  probably 
be  eminently  practicable,  in  contradistinction  to  the 
jjrovisions  of  the  Bradbury  Bill,  which  has  been  be- 
fore the  House  for  several  years,  and  which,  by  rea- 
son of  its  striving  for  the  unattainable,  would  be  botli 
ephemeral  and  futile.  This  is  the  view  which  the 
writer  presented  to  the  Bradbur.y  Pollution  Committee 
in  1913,  and  although  somewhat  unsympathetically  re- 
ceived by  the  Committee,  it  is  pleasing  to  note  the 
evident  intention  of  the  Government  to  collect  further 
data  and  opinions  before  enacting  such  drastic  regula- 
tions as  are  proposed  in  this  bill.  The  sanitary  ex- 
perts called  upon  to  report  on  the  bacteriological  data 
collected  by  the  Commission  evidently  consider  that 
it  is  unreasonable  to  expect  to  obtain  safe  drinking 
water  from  surface  streams  and  waterways  without 
])urification,  and  in  this  every  sanitarian  will  concur. 
The  natural  corollary  to  this  is  the  proposition  that 
])ollution  of  waterways  should  be  permitted — provid- 
ing that  no  nuisance  is  caused  thereby,  and  that  the 
amount  is  not  greater  than  can  be  removed  by  reason- 
able methods  of  purification.  The  experts  would  in- 
sist on  all  sewage  being  screened  in  order  to  eliminate 
the  larger,  suspended  solids,  but  consider  treatment 
in  oxidizing  beds  unnecessary  on  account  of  the  gen- 
eral abundant  sufficiency  of  oxygen  in  the  waters  into 
which  it  discharges.  In  cases  where  the  sewage  may 
cause  unsafe  loading  of  water  purification  plants,  the 
experts  recommend  chemical  disinfection  or  steriliza- 
tion of  the  clarified  sewage.  The  definition  as  to  what 
is  to  be  considered  a  safe  load  for  purification  plants 
is  naturally  a  controversial  point  and  one  that  must  be 
regarded  as  subject  to  alteration  as  the  evolution  of 
water  purification  proceeds.  The  report  shows  that 
the  experts  of  the  Commission  were  divided  in  their 
opinions  upon  this  point,  although  the  great  major- 
ity, five  out  of  six,  signed  the  report  that  the  working 
limit  was  an  annual  average  of  500  B.  Coli  per  100  cu- 
bic centimeters  of  water.  The  minority  of  one.  con- 
curred in  all  the  recommendations  of  the  majority  re- 
port with  the  exception  of  the  one  regarding  the 
safety  limit  for  pollution,  and  expressed  the  opinion 
that  this  should  be  a  monthly  average  of  500  B.  Coli 
per  100  cubic  centimeters.  A  superficial  considera- 
tion would  perhaps  result  in  regarding  this  difference 
as  that  between  tweedledum  and  tweedledee.  but  fur- 
ther analysis  dissipates  this  view.  ^lany  supplies 
wdiich  are  perfectly  good  purification  propositions 
would  have  to  be  abandoned  if  the  minority  report 
were  taken  as  the  standard,  although  the  present  pol- 
lution might  be  increased  severalfold  before  reaching 
the  limit  proposed  by  the  majority  report.  This  point 
is  well  illustrated  in  the  diagram,  which  shows  the 
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B.  Coli  in  one  ol  the  best  known  Canadian  rivers.  The 
writer  is  of  tlie  opinion  that  althotigh  the  monthly 
average  basis  ot  estimation  is  too  severe  in  effect  and 
ignores  the  fact  that  such  waters  can  and  are  pro- 
ducing satisfactory  suppHes,  the  annual  average  meth- 
od of  computation  is  too  lax  and  requires  (lualification 
or  modification.  If  the  index  of  pollution  does  not 
fluctuate  very  largely,  the  annual  average  of  500  B. 
C'oli  per  cubic  centimeter  could  be  permitted  without 
an  undue  strain  upon  the  purification  process,  but  if 
the  difference  from  the  mean  are  large,  the  factor  of 
safety  is  considerably  reduced.  If  the  annual  average 
basis  were  (lualihed  b}'  a  clause  providing  that  the 
\\.  Coli  index  shall  not  exceed  a  specified  maximum 
(luring  a  limited  duration  of  time,  the  report  would 
meet  with  unqualified  approval. 

The  investigation  as  a  whole  has  been  ot  immense 
importance,  because  it  has  shown  the  lines  along 
which  future  developments  in  sanitary  engineering  are 
to  follow  for  at  least  some  years.  The  activities  sug- 
gested are,  primarily,  water  purification,  and  second- 
arily, the  screening  and  chemical  disinfection  of  sew- 

Water  purification  during  1914  has  shown  no  radi- 
cal alterations,  the  chief  feature  of  the  year  being  a 
tendency  to  increase  the  safety  factors  of  plants  by 
treatment  with  chlorine.  This  practice  is  now  almost 
universal  on  this  continent,  over  400  millions  of  gallons 
a  day  being  treated  in  this  manner. 

Liquid  chlorine  has  been  reported  ttpon  very  favor- 
ably by  several  observers,  and  has,  in  some  instances, 
been  substituted  for  hypochlorite  of  lime.  The  super- 
iority of  this  substance  over  hypochlorite  to  the 
amounts  claimed  by  various  people  has  yet,  in  the 
writer's  opinion,  to  be  substantiated.  The  secret  of 
successful  chlorination  lies  in  efficient  mechanical  ad- 
mixture, and  whilst  this  has  often  been  overlooked 
in  the  older  installations  using  hypochlorite  the  full 
advantage  of  it  has  been  utilized  by  the  recent  licjuid 
chlorine  installations. 

The  writer  has  followed  this  matter  very  closely 
and  has  found  that  considerable  economy  could  be 
effected  by  close  attention  to  this  detail.  At  Ottawa 
he  found  that  excellent  results  could  be  obtained  by 
the  use  of  hypochlorite  of  lime  in  the  proportion  of 
1.5  parts  per  million  of  available  chlorine,  whilst  in 
Montreal  it  was  found  by  Harrington  that  a  similar 
amount  of  chlorine  was  required  when  added  as  liquid 
clilorine  for  the  treatment  of  the  water  of  the  Ottawa 
River.  The  excellent  automatic  chlorination  control- 
lers that  are  attachable  to  the  Venturi  meter  recorders 
also  guarantee  a  much  better  adjustment  of  dosage 
than  can  be  obtained  with  liquid  chlorine.  The  use  of 
licjuid  chlorine  is  only  justifiable  when  the  increased 
cost  of  chlorine  can  be  counterbalanced  by  reduced 
labor  charges,  or  when  local  conditions  do  not  permit 
the  use  of  the  hypochlorite  of  lime. 

In  water  filtration  the  year  was  marked  by  the 
award  of  the  Toronto  extension  to  a  company  which  is 
building  filters  of  a  rather  radical  .type.  This  filter, 
the  drifting  sand  type,  combines  principles  common  to 
l)oth  slow  sand  and  mechanical  filters,  and  if  the  re- 
sults obtained  on  the  large  installations  even  approach 
those  obtained  with  the  unit  experimented  with  at 
W  est  Toronto,  water  purification  will  be  revolution- 
ized. The  possibilities  of  this  type  of  industrial  pur- 
poses, and  especially  for  paper  makers,  should  be  seri- 
ouslv  considered.  One  of  the  essential  features  of  this 
filter,  and  also  of  others  well  known  in  this  country, 
is  the  elimination  of  tlic  coagulation  basin,  with  a  con- 


sequent large  saving  in  capital  expenditure.  Some 
sanitarians  have  held  that  considerable  time  is  required 
for  the  production  of  a  "floe"  in  water  by  the  addition 
of  alumina  sulphate,  but  the  writer  has  proved  in  a 
series  of  experiments,  made  in  connection  with  a  de- 
sign for  a  plant  for  the  Ottawa  water,  that  the  reaction 
is  practically  instantaneous.  Although  no  floculation 
visible  to  the  naked  eye  is  produced  in  less  than  fifteen 
minutes,  the  reaction  has  taken  place  and  the  pro- 
ducts of  it  can  be  removed  by  filtration.  In  selecting 
a  mechanical  filter  design,  however,  due  consideration 
must  be  given  to  the  amount  of  impurities  to  be  dealt 
with,  as  it  is  conceivable  that  these  may  be  so  large  as 
to  reduce  filter  runs  to  impracticable  lengths,  unless 
previously  removed  in  a  sedimentation  basin. 

During  the  past  year  the  design  of  the  slow  sand 
filtration  plant  under  constrttction  at  Montreal  has 
changed  to  that  of  rapid  filtration  on  account  of  the 
excessive  increase  in  the  capacity  demanded  by  the 
increased  consumption.  It  is  singularly  unfortunate 
that  this  has  been  necessitated  and  that  there  will  be 
no  large-sized  plant  of  this  type  operated  under  nor- 
mal conditions  in  this  country.  The  other  plant  of 
this  design,  that  in  Toronto,  has  been  so  excessively 
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overloaded  that  the  merits  of  this  system  have  -never 
been  tried  out  under  fair  conditions  in  this  country. 

Standardization  of  Avater  statistics  is  another  im- 
portant feature  of  the  past  year.  The  Committee  of 
the  New  England  Water-Works  Association  that  has 
this  matter  in  hand  has  issued  various  forms  for  the 
standardization  of  data  which  should  prove  invaluable 
in  the  future  if  their  adoption  becomes  general.  Com- 
parisons between  different  municipalities  in  the  past 
have  been  very  difficult,  but  the  forms  proposed  elim- 
inate largely  this,  and  although  considerable  time  and 
trouble  may  be  involved  in  their  preparation,  every 
sanitary  engineer  should  assist  and  co-operate  in  this 
movement. 

The  efforts  of  the  Water  Consumption  Committee 
of  the  American  Water-Works  Association  should 
also  be  encouraged.  This  committee  has  endeavored 
to  obtain  statistical  data  from  various  cities  regarding 
the  Avatcr-works  undertakings  and  has  tabulated  and 
published  the  replies  received.  These  tables  show  that 
the  methods  and  practices  of  water-works  are  very  far 
from  uniform  and  tiiat  in  many  cases  the  water- 
works department  is  bearing  a  financial  burden  that  is 
a  legitimate  charge  upon  the  general  rates.  This  is 
well  illustrated  by  the  payments  or  non-payment,  usu- 
ally the  latter  in  cities  where  tlie  water-works  is  pub- 
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licly  controlk'd,  for  liydranls.  These  arc  i)arl  nf  the 
means  for  securing  tire  protection,  and  although  they 
are  constructed  and  maintained  by  the  water-works 
departments  these  charges  should  be  transferred  to 
the  general  rates.  Private  companies  invariably  se- 
cure compensation  for  such  fire  j)rotection  services, 
and  in  a  few  cases  municipalities  also  derive  some  in- 
come from  this  source.  The  great  majority  of  Can- 
adian municipalities,  however,  do  not  contribute  one 
cent  to  the  water-works  de])artment,  either  for  fire 
service  or  for  water  used  in  other  municii)al  depart- 
ments. The  reason  for  this  procedure  is  to  be  found 
in  the  fact  that  many  properties  which  are  exempt  from 
the  general  rates  are  assessed  for  water  rates,  so  that 
if  a  portion  of  the  water-works  charges  were  transfer- 
red to  the  general  rates,  the  increase  in  the  general 
tax  rate  would  be  greater  than  the  reduction  in  the 
water  rate — owing  to  the  transferred  charge  being  de- 
rived from  a  smaller  assessment.  If  a  test  case  were 
carried  to  the  courts  on  this  method  of  financial  man- 
ipulation, a  readjustment  would  possibly  have  to  be 
made,  but  as  the  amount  involved  is  small  on  each 
individual  property,  though  relatively  large  collect- 
ively, years  may  elapse  before  legal  proceedings  occur. 

The  statistics  for  water  consumption  in  various 
cities,  as  published  by  the  committee,  show  that  al- 
though those  places  having  a  large  percentage  of 
metered  tapes  usually  show  a  low  per  capita  rate,  the 
rate  is  by  no  means  proportioned  to  the  percentage  of 
meters.  It  is  evident  from  the  figures  published  that 
meters  are  but  one  of  many  solutions  for  the  excessive 
per  capita  consumption  problem. 

The  most  important  advances  in  sewage  disposal 
have  been  in  the  direction  of  rapid  oxidisation  of  sew- 
age without  the  use  of  ordinary  contact  beds.  Al- 
though nothing  has  been  attempted  in  this  country, 
several  experiments  are  being  conducted  in  the  United 
vStates  along  the  lines  of  the  Manchester  experiments 
of  Ardern  and  Lockett.  This  method  consists  in  the 
preparation  of  a  sludge  which  promotes  active  nitrifi- 
cation and  the  addition  of  this  activated  sludge  to  the 
sewage,  through  which  is  blown  large  volumes  of  air. 
This  process  can  be  regarded  simply  as  oxidation  by 
air  assisted  by  the  catalytic  agency  of  the  activated 
sludge.  As  previously  indicated,  future  developments 
in  sewage  disposal  will  consist  essentially  of  screening 
and  disinfection,  but  if  the  new  oxidation  process  can 
be  worked  out  at  very  low  costs,  there  will  be  a  large 
field  for  it  as  a  preliminary  to  disinfection.  The  cost, 
however,  must  be  less  than  that  of  the  reduced  amount 
of  disinfector  recjuired. 

The  Dublin  process  of  sewage  purification,  which 
consists  of  the  addition  and  cultivation  of  yeasts  (Sac- 
charomycetes)  on  the  sewage  in  suitable  tanks,  is  not 
likely  to  be  successful  on  this  continent  on  accomit  of 
the  greater  capital  expenditure  necessitated  by  the 
larger  per  capita  volume  of  sewage,  and  also  because 
the  weaker  sewage  would  be  less  suitable  for  yeast 
reproduction  which  is  essential  to  the  success  of  this 
system. 

Various  methods  for  the  treatment  and  utilization 
of  sewage  sludge  have  been  proposed  during  the  past 
year,  but  as  yet  they  have  failed  to  produce  practical 
results.  These  processes,  like  many  others  that  have 
been  advanced  in  the  past,  endeavor  to  utilize  the  nitro- 
gen and  phosphate  content  of  the  sludge  by  concen- 
tration and  conversion  into  fertilizers.  The  propor- 
tion of  these  valuable  constituents  in  ordinary  do- 
mestic sewage  sludge  is  so  small,  however,  as  to  ren- 
der concentration  unprofitable,  and  until  some  entire- 


ly new  pr(jcess  for  the  elimination  (>{  the  high  carl)r)n- 
aceous  content  can  be  secured,  the  old  method  of  la- 
g(jon  drying  should  be  retained. 

The  economics  of  sewage  treatment  is  a  subject  at 
l)resent  imder  consideration  by  the  International  Com- 
mission, and  valuable  results  may  be  expected  in  the 
immediate  future.  This  problem  is  one  of  immense 
magnitude  and  involves  such  enormous  financial  issues 
as  to  demand  the  attention  of  all  who  are  interested 
in  public  health,  if  it  is  to  be  brought  to  a  successful 
issue.  I'-ven  if  only  general  ])rinciples  for  the  guidance 
of  mimicipalities  are  the  outcome,  it  will  be  an  imi)ort- 
ant  advancement  in  sanitary  progress. 


During  the  year  1914  Mr.  F.  S.  Krug,  City  Engi- 
neer of  Cincinnati,  made  a  service  test  of  split  granite 
blocks  on  a  section  of  roadway  100  ft.  in  length.  The 
results  of  this  experiment  were  so  satisfactory  that 
Mr.  Krug  intends  to  resort  to  this  plan  whenever  it 
becomes  necessary  to  relay  a  granite  block  pavement. 
Briefly,  the  plan  consists  of  splitting  the  old  granite 
blocks  into  two  equal  parts  which  are  relaid  with  the 
new  surface  exposed  to  traffic.  The  blocks  are  readily 
split,  to  form  the  new  paving  stones,  by  the  use  of 
hand  tools.  Besides  possessing  obvious  economic  ad- 
vantages t-his  plan  makes  a  solid  pavement  and  one 
less  noisy  than  the  one  replaced.  The  surface  formed 
is  as  smooth  as  is  required  for  the  heavy  traffic  com- 
mon to  granite  paved  streets. 


The  suggestion  has  often  been  made  that  steel 
should  be  painted  before  being  embedded  in  concrete, 
with  the  idea  of  protecting  the  metal  from  corrosion. 
An  investigation  of  this  proposal  has  been  conducted 
by  Mr.  H.  A.  G^dner,  of  the  Institution  of  Industrial 
Research  at  Washington.  One  of  the  results  brought 
out  was  the  important  fact  that  painting  may  have  a 
distinctly  prejudicial  eft'ect.  One  serious  objection  to 
the  use  of  paint  in  reinforced-concrete  work  is  its  in- 
terference with  the  natural  adhesion  bond  between 
tlie  steel  and  the  concrete.  It  is  true  that  ))ainted  sur- 
faces may  be  improved  by  being  coated  with  crushed 
quartz  or  fine  sand,  but  even  then  the  presence  of  the 
paint  is  objectionable  because  it  is  interposed  between 
two  materials  capable  of  'entering  into  chemical  com- 
bination, resulting  in  the  formation  of  a  rust-resist- 
ing compound  which  adds  very  greatly  in  the  effici- 
ency of  the  bond. 


In  connection  with  a  factory  building  which  has 
just  been  erected  at  Windsor,  Ont.,  the  method  of 
floor  construction  is  of  more  than  passing  interest. 
The  walls  of  the  structure  are  of  brick,  while  the  floor 
is  of  concrete,  the  latter  being  on  a  level  with  the  con- 
crete foundation.  Below  the  floor  level  is  a  3-ft.  fill 
of  gravel,  which  is  laid  as  follows :  A  dam  of  sand  was 
built  around  an  area  of  convenient  size,  and  this  area 
was  flooded  with  water  and  the  gravel  sprinkled  with 
it.  The  height  was  raised  in  this  manner  1  foot  over 
the  entire  area  of  the  building,  and  the  operation  twice 
repeated  until  the  desired  3-ft.  raise  was  accomplished. 
The  point  is  made  that  as  a  result  of  this  method  of 
washing  the  gravel  a  very  hard  fill  was  secured.  On 
top  of  this  is  a  covering  of  maple  flooring  fastened  to 
sleepers  embedded  in  the  concrete. 


It  takes  the  West  to  breed  optimists.  A  trip  over 
the  prairies  convinces  Mr.  George  Bury,  Vice-Presi- 
dent of  the  C.  P.  R.,  that  Canada  will  have  a  240-mil- 
lion-bushel  wheat  crop  this  year. 
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Upper  St.  Maurice  s'orage- 
Sections  of  proposed  dam. 


La  Loutre  Dam  to  Cost  One  and  One-Half 

Millions 


NIXF.  tfiulers  were  received  for  the  construc- 
tion (if  La  Lontre  Dam  on  the  St.  Maurice 
Ri\er,  at  the  mouth  of  the  Manouan  River, 
1'.  O.  The  contract  has  been  awarded  to  the 
St.  Maurice  Construction  Company,  Limited,  of  which 
Mr.  lulian  C.  Smith,  of  the  Shawinigan  Water  & 
Lower  Company  and  the  Cedars  Ra])ids  Manufactur- 
ing t*t  i'ower  Company  is  President.  It  is  understood, 
howc\er,  that  the  actual  worV:  of  construction  will  be 
carried  out  by  l-^-aser,  |-)race  &  Company,  Limited,  of 
Montreal.    The  contract  price  was  $1,425,000,  and  the 


work,  which  will  be  commenced  at  once,  is  to  be  com- 
pleted by  January  1st,  1918. 

The  object  of  the  dam  is  to  store  the  waters  from 
a  drainage  area  of  3,650  square  miles,  the  St.  Maurice 
River  having  a  basin  of  17,000  square  miles.  The  min- 
imum 'flow  at  Shawinigan  under  present  conditions  is 
6,000  sec.  ft.,  but  when  the  dam  is  completed  the  mini- 
mum flow  at  the  same  place  will  be  12,000  sec.  ft.  The 
dam  is  to  be  of  the  gravity  type,  mass  Cyclopean  con- 
crete. The  upstream  face  will  be  vertical,  and  the 
downstream  face  will  have  a  slope  of  9  inches  hori- 
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zontal  for  12  inches  vertical  from  elevation  1,318.  The 
plans  show  the  length  of  the  dam  to  be  1,720  feet,  with 
a  width  of  20  feet  on  the  top  at  elevation  1,335  and  60 
feet  at  the  l)ase,  elevation  1,355.  It  will  rest  on  solid 
rock  entirely. 

A  spillway  to  be  provided  at  the  eastern  end  will 
be  (S40  feet  long.  The  flcnv  will  be  regulated  so  as 
to  maintain  a  minimum  of  12,000  sec.  ft.  at  Shawinigan 
through  ten  sluice  gates,  12  feet  high  by  7  ft.  6  in. 
wide,  located  between  elevations  1266  and  1278.  The 
gates,  which  will  be  20  ft.  centre  to  centre,  are  to  be 
made  of  structural  steel,  and  will  slide  on  a  l)ronze  sur- 
face. They  will  be  operated  by  hand  power  only. 
These  gates  have  been  designed  hy  the  Dominion 
Bridge  Company,  and  will  be  made  by  them.  Stop  logs 
can  be  used  in  case  of  repairs  to  the  gates.  In  addi- 
tion to  the  gates  a  log  sluice  opening  will  be  pro- 
vided. This  will  be  closed  by  a  structural  steel  gate. 
The  logs  will  be  passed  from  the  level  of  the  water  in 
the  reservoir  to  the  level  in  the  lower  jjool  throvigh  a 
log  slide,  which  can  be  lowered  or  raised  according  to 
the  water  level. 

The  original  design  ])rovided  f(jr  a  generating  sta- 
tion at  the  dam,  but  this  portion  of  the  scheme  has 
been  abandone<l  and  is  not  included  in  the  contract 


just  let.   The  hydro-electric  company  will  benefit  con 
siderably  from  the  storage  scheme.   This  will  increase 
the  power  at  Shawinigan  over  the  low  water  year  o; 
1906  by  32,000  horse  pcnver  and  will  double  the  low- 
water  possibilities  of  the  St.  Maurice  River  at  that 
point.    The  owners  of  water  powers  will  pay  an  an- 
nual amount  to  the  Quebec  Government  for  this  addi 
tional  power,  and  agreements  have  been  made  which 
will  insure  an  annual  revenue  more  than  sufficient  to 
l^ay  for  the  maintenance  charges  and  the  capital  cost. 
The  lumi)er  interests  will  also  benefit,  as  the  dam  will 
give  a  more  regular  flow  of  water,  enabling  the  logs  to 
be  driven  with  greater  certainty.    The  lumber  coni- 
])anies  will  be  called  upon  to  pay  an  annual  amount 
I)roportionate  to  the  benefits  derived. 

The  type  of  dam  adopted  was  proposed  by  Mr. 
Edward  Weggmann,  consulting  engineer,  of  New 
York,  the  details  being  worked  out  by  Mr.  J.  \\ . 
Thurso,  hydraulic  engineer.  New  York.  All  the  in- 
formation and  data  regarding  the  site  of  the  dam,  the 
nature  of  the  foundation,  the  flow  of  the  river,  esti- 
mates of  the  cost  of  the  work,  etc.,  were  collected  un- 
der the  direction  of  Mr.  O.  Lefebvre,  Chief  Engineer 
of  the  Quebec  Streams  Commission,  who  will  super 
vise  the  work  of  construction. 


The  Adequacy  of 

By  G.  H.  Jack,  County 

IT  is  not  possible  to  treat  such  a  subject  in  a  gen- 
eral way,  for  the  reason  that  the  conditions  vary 
in  every  county,  in  every  district,  and  indeed  up- 
on almost  every  line  of  road.  A  method  highly 
successful  under  one  set  of  conditions  is  a  failure  under 
another  set,  so  that  it  is  not  safe  to  follow  any  lead 
without  first  becoming  fully  acquainted  with  all  the 
factors,  favorable  and  adverse,  which  exist  upon  the 
particular  line  of  road  to  be  dealt  with.  Experience  as 
to  the  behaviour  of  bituminous  surfaces  is  so  varied, 
generally,  as  tt)  point  unmistakably  to  the  fact  that 
efiicient  and  economical  roadmaking  and  maintenance 
can  only  be  assured  by  a  very  thorough  knowledge  of 
local  conditions,  and  a  mastery  of  such  important  con- 
siderations as  the  stability  and  drainage  of  the  subsoil 
upon  which  the  road  is  c(jnstructed,  while  unless  new 
roads  rest  upon  good  natural  or  made  foundations  the 
behaviour  of  any  bituminous  surface  is  imcertain. 
Now-a-days,  the  choice  of  first-class  surfacing  material 
is  very  restricted,  and  there  are  not  more  than  a  half- 
dozen  types  which  have  successfully  stood  the  tests 
which  have  been  imposed  by  mechanically  propelled 
traffic.  There  have  been  few  contributions  dealing 
with  the  subject  of  subsoils  and  road  foundations. 
There  is  very  little  useful  information  to  be  derived 
from  text-bopks,  and  what  information  is  given  is  so 
meagre  and  expressed  in  such  general  terms  as  to  be 
useless  in  practice.  It  therefore  remains  for  every  en- 
gineer to  investigate  and  deal  with  the  subsoil  diffi- 
culties peculiar  to  his  own  s])here  of  influence.  What- 
ever other  influences  there  may  be  at  work,  he  says, 
the  widely  different  behaviour  of  Tarmac,  tarmacadam 
and  tar-grouted  macadam  "is  largely  due  to  the  de- 
gree of  density  procurable.  Where  broken  stone  or 
slag  is  used,  whether  water  or  tar-bound,  it  is  always 


♦  Abstract  of  a  paper  presented  last  month  in  Loiuion,  at  the  Nntioniil 
Road  Congress. 


Bituminous  Roads 

Surveyor  of  Herefordshire 

noticeable  that  the  quantity  of  binder  taken  up  by  the 
coating  varies  considerably,  due  to  the  space  between 
the  stones  being  greater  in  one  spot  than  another.  It 
is  quite  impossible,  therefore,  to  expect  in  the  case  of 
tar-grouting  an  even  distribution  of  the  binder.  As  a 
consequence  all  tar-grouted  roads  soon  show  harsh 
patches,  which  become  loose  and  troublesome  under  a 
moderate  traffic.  If  the  texture  of  the  road  varies,  the 
wear  must  necessarily  vary,  and  although  patches  of 
roadway  remain  quite  good,  other  and  adjacent  patche> 
are  undoubtedly  bad.  As  soon  as  this  condition  arise- 
recourse  is  usually  had  to  surface  tarring,  which  heals 
the  sores  for  a  time  but  does  not  remedy  the  funda- 
mental defect.  It  is  the  saine  to  a  much  lesser  degree 
with  tarred  macadam,  although  still  less  so  when  lime- 
stone is  empkjyed  as  against  granite,  for  the  reason 
that  in-  the  process  of  rolling  the  limestone  crushes 
somewhat,  and  thus  reduces  the  space  between  the 

stones  In  the  case  of  Tarmac,  the  interstitial  space 

is  reduced  to  a  minimum,  partly  by  reason  of  the  i)r(i- 
perties  of  the  slag  and  partly  because  it  crushes  slightly 
under  the  roller,  which  gives  a  hard  and  compact  sur- 
face;  such  work  is  practically  waterproof  and  therefore 
durable,  but  unfortunately  rather  slippery  under  cer- 
tain climatic  conditions.  Slipperiness,  however,  is  an 
accompaniment  of  all  the  best-known  surfacing  meth- 
ods." As  to  corrugations,  the  author  has  noticed  that 
the  more  yielding  the  binder  the  more  wavy  the  sur- 
face becomes.  "The  corrugations  are  no  doubt  partly 
due  to  the  rolling  in  the  first  place,  but  to  a  much  lesi; 
extent  than  the  subse(iuent  rolling  and  pushing  of  the 
traffic.  The  trouble  is  certainly  not  entirely  due  to  the 
steam  rolling,  which  is  proved  by  the  wavy  appear- 
ance of  hand-laid  asphalt  surfaces.  It  seems  to  me  that 
all  roads  constructed  of  materials  which  have  not  the 
rigidity  of  granite  setts  or  wood  blocks,  or  lack  the 
elasticity  of  such  a  material  as  rubber,  must  develop 
corrugations  as  a  matter  of  course." 
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Roman  Roads 

TIM'  Rimians  began  building  roads  on  a  large 
scale  more  than  three  hundred  years  before 
the  Christian  era.  The  Appian  \Vay,  one  of 
the  most  celebrated  of  their  roads,  was  be- 
i^un  in  312  B.  C,  by  Apjiius  Claudius  Caecus.  This 
road  led  from  Rome  to  Capua,  a  distance  of  142  Italian 
miles.  It  was  later  continued  to  Brindisi,  making  the 
total  distance  360  miles.  Rome  continued  as  a  great 
road-building  nation  for  about  six  hundred  years,  and 
fragments  of  some  t)f  its  roads  still  remain.  The  Ap- 
l)ian  Way  is  said  to  have  been  in  good  condition  more 
than  eight  hundred  years  after  its  construction. 

The  Roman  construction  was  not  uniform,  though 
always  extremely  massive.  'Jlie  general  form  of  con- 
struction employed  during  the  reign  of  Caesar  Aug- 
ustus, when  Roman  road  l)uilding  seems  to  have 
reached  its  height,  was  a  massi\'e  road  from  16  to  30 
feet  wide,  from  3  to  4  feet  thick,  and  laid  in  3  or  4 
courses.  The  first  course  was  almost  invariably  of 
large,  flat,  field  or  quarry  stones  laid  on  the  earth  suh- 
grade,  except  in  swamps,  where  poles,  logs,  brush,  or 


From  a  photograph  of  a  model  of  the  Appian  Way  CiOO  B.C.) 

i  \  (.-n  boards  were  used  beneath -the  stone  course.  The 
other  courses  varied  extremely  with  the  available  ma- 
terial and  the  period  and  importance  of  the  road.  Either 
small  stones,  with  and  without  mortar,  or  gravel, 
broken  brick,  tiles,  etc.,  were  used  for  the  second  and 
third  courses.  The  surface  or  wearing  course  consist- 
ed of  well-cut,  irregular,  close-fitting  polygonal  blocks 
on  a  few  of  the  more  important  roads,  but  more  often 
it  cr)nsisted  (jf  uncut  stones,  not  unlike  our  cobble- 
stone pavements,  or  of  gravel,  and  in  some  cases  of  a 
mixture  of  sand  and  clay  or  clay  and  gravel. 

Some  of  the  more  imjjortant  roads  near  Rome  were 
practically  lined  with  temples,  porticoes,  and  statues. 
(  )n  all  roads  inscribed  milestones  were  placed  at  regu- 
lar intervals. 

'I'he  accompanying  illustration  shows  a  model  of 
the  Appian  Way — the  highest  type  of  road  constructed 
by  the  Romans,  'i'his  nuxlel  was  exhibited  recently  in 
Toronto,  at  the  last  Canadian  and  International  Road 
(  ongress. 

Section  A  shows  the  contignalum  i)avimentum, 
composed  of  lime  and  sand,  straw,  rushes,  or  reeds, 
and  sometimes  laid  on  sills  or  boards. 


Section  B  shows  the  statumen,  or  foundation,  com- 
posed of  two  courses  of  flat  stones  laid  dry  or  in  lime 
mortar.  The  depth  of  this  course  was  from  16  to  18 
inches. 

Section  C  shows  the  rudus,  or  rubble,  composed  of 
broken  stone  mixed  with  lime  in  the  proportion  of  1 
])art  of  lime  to  3  parts  of  st(jne.  Sometimes  the  materi- 
al was  taken  from  old  buildings.  This  course  was  laid 
from  6  to  9  inches  deep. 

Section  D  represents  the  nucleus,  composed  of 
coarse  gravel  and  lime  used  hot,  or  bricks,  potsherds, 
or  broken  tile  mixed  with  lime  and  covered  with  a  thin 
layer  of  lime  mortar. 

Section  E  shows  the  summa  crusta,  or  pavimentum, 
consisting  of  polygonal  blocks  joined  with  the  greatest 
nicety.  This  course  was  about  6  inches  deep  and  about 
sixteen  feet  wide. 

Section  F  indicates  the  curbs,  which  were  2  feet 
wide  and  18  inches  high,  with  mounting  blocks  as 
shown  at  G.  These  blocks  also  served  as  seats  for 
travellers. 

Section  H  shows  a  side  road,  the  surface  of  which 
was  composed  of  gravel  flushed  with  mortar.  The 
width  was  from  6  to  8  feet. 


Gravel  roads  in  Kansas  cost  from  20  to  60  cents 
per  square  yard,  averaging  about  $2,500  per  mile  for 
a  10-in.  surface  16  ft.  wide,  where  the  haul  does  not 
exceed  2  miles,  according  to  the  latest  annual  report 
of  W.  S.  Gearhart,  State  Engineer.  Oiled  earth  roads 
cost  from-  10  to  20  cents  per  square  yard,  averaging 
about  15  cents.  Waterbound  macadam  roads  vary  in 
cost  from  45  to  60  cents  per  square  yard ;  a  water- 
bound  macadam  road  16  ft.  wide,  and  with  a  surface 
8  in.  thick  after  rolling,  will  cost  approximately  $5,000 
l)er  mile  under  normal  conditions.  An  oiled  or  bitum- 
inous macadam  road  costs  from  10  to  25  cents  per 
s([uare  yard  more  than  waterbound  macadain.  Con- 
crete paving  costs  from  $1  to  $1.30  per  square  yard. 
Brick  roads  cost  from  $1.50  to  $2.25  per  square  yard, 
averaging  about  $1.75  where  the  haul  is  short.  Sand- 
clay  roads  cost  from  $300  to  $1,500  per  mile  for  a  12- 
in.  clay  surface  16  ft.  wide,  the  average  cost  being  $800 
])cr  mile. 


In  the  borough  of  Manhattan,  New  York  City,  the 
use  of  a  sand  cushion  for  granite  blocks  has  been 
abandoned,  according  to  information  received  from  Mr. 
Eugene  W.  Stern,  Engineer  of  Highways.  Under  the 
1915  specifications  a  mortar  bed  is  used  consisting  of 
one  part  Portland  cement  to  three  parts  sand,  mixed 
almost  dry.  The  blocks,  it  is  said,  are  brought  to  a 
proper  surface  by  ramming  just  as  readily  as  wdien  the 
old  sand  cushion  was  used.  The  mortar  hardens  in  a 
few  weeks  even  under  traftic.  The  great  advantage  of 
the  mortar  bed  over  the  sand  cushion,  Mr.  Stern  states, 
is  that  surface  water  leaking  through  the  joints  of  the 
blocks  does  not  cause  depressions  in  the  surface,  which 
was  the  case  with  the  sand  cushion,  and  the  cost  of 
maintenance  is  considerably  reduced  thereby. 


A  report  by  the  general  ])assenger  agent  of  the  New 
York,  Westchester  and  Boston  Railway  includes  the 
following  statement: — "The  multiple-unit  coaches 
operated  by  this  cc>mpany  weigh  al)out  '>5  tons  each, 
yet  the  passage  of  a  train  over  a  viaduct  having  a  con- 
crete bed  is  ])ractically  noiseless." 
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Data  and  Discussion  on  Leakage  from  Cast 

Iron  Water  Mains 


W .\  ri'",l<  leakage  and  waste  may  |)rii])erly  be 
divided  into  the  followinj^  classes:  (1) 
House  or  inside  leakas^e  due  to  defective 
])lunibing\  (2)  ()ver-consum])tion,  especi- 
ally in  sumnier.  (3)  Water  stolen  from  the  mains, 
and  waste  due  to  Hat  rates.  (4)  Under<>round  leak- 
'd^e  from  services  and  mains.  i'lie  first  three  sources 
of  waste  can  and  should  be  res^ulated  by  the  installa- 
tion of  meters.  This  leaves  only  the  underground 
leakage  from  services  and  mains  for  special  consider- 
ation, and  serious  study.  During  recent  years  several 
large  cities  have  made  exhaustive  studies  of  the  whole 
subject  of  water  waste.  The  data  here  given  will  be 
confined  to  those  i)ertaining  to  underground  losses. 

At  Baltimore  60  per  cent,  of  the  leakage  is  charged 
to  defective  house  connections,  20  per  cent,  to  broken 
sup])lies,  services  and  private  pipes,  and  20  per  cent,  to 
mains,  valves  and  water  used  in  street  construction. 
These  figures  pertain  to  the  high  sections  of  the  city 
and  it  was  thought  very  likely  that  leakage  from  the 
mains  direct  would  be  found  much  higher  in  the  lower 
parts  of  town.  In  New  York  City,  in  Manhattan  and 
the  Bronx,  the  waste  detected  and  stopped  from  the 
fall  of  1910  to  April,  1913,  was  approximately  40,000,- 
000  gals,  per  day.  The  underground  leakage  detected 
and  stopped  was  about  25  per  cent,  of  the  total. 

Very  complete  and  thorough  tests,  extending  over 
seven  or  eight  years,  have  been  made  in  the  city  of 
Washington.  The  data  on  underground  leakage  are 
so  itemized  as  to  show  exactly  the  amount  of  loss 
from  the  different  sotn-ces.  During  the  seven  years 
fnim  July  1,  V>07,  tn  July  1,  1''14,  the  underground 
leakage  detected  and  pre\ ented  averaged  5,759,200 
gals.  i)er  day.    This  was  distributed  as  follows: 


Aveijige  daily 

Souices  IcakAfre  detected 

of  and  pre\  ented. 

leakage.  Gallons. 

1.  Aljaiidoned  taps  and  .services   140,84:3 

2.  Iron  services   1,702,04:5 

,'{.  Lead  services   (ill.fiOO 

4.  Wiped  joints   :!80,171 

.').  Couplings   825,871 

(>.  Stopcocks   :i:!,0.'i7 

7.  Street  washers   8,:i71 

8.  Joints  on  mains   l,18:i,9f! 

9.  Broken  mains   202,480 

to.  Valves   47, ,514 

11.  Blow-of¥s   142,986 

12.  Fire  hydrants  ...   .'   51,100 

i:!.  Public  hydrants     2:i,914 

14.  Unclassilied    .'i46,200 


The  foregoing  tabulation  shows  the  two  principal 
soiu'ces  of  leakage  to  be  from  iron  services  and  joints 
on  mains.  The  former  comprises  approximately  2'' 
per  cent,  of  the  total  loss,  or  in  other  words  the  two 
combined  rej^resent  one-half  of  the  entire  leakage. 
The  loss  shown  in  the  case  of  couplings  (which  is  the 
next  largest)  practically  all  occur  in  one  year  (1908- 
1909).  Hence  it  is  hardly  fair  to  give  this  much 
weight.  The  loss  from  such  a  source  should  never  be 
excessive.    In  most  cases  it  is  almost  negligible.  Tlie 

'From  the  report  (published  by  Kngineering  niid  Contracting)  of  a 
paper  presented  at  the  recent  annual  meeting  of  the  South-W'esterii 
Waterworks  Assoclalion  by  Joseph  W.  Ivy,  of  the  American  Cast  Iron 
Pipe  Company. 


losses  both  from  lead  services  and  wiped  joints,  while 
varying  to  quite  an  extent  for  the  different  years,  are 
seen  to  be  sufficiently  large  to  warrant  serious  con- 
sideration.  The  other  losses  are  rather  variable  and 
are  not  of  so  much  importance. 

The  cases  of  Baltimore,  New  York,  and  W'ashing- 
ton  may  be  taken  as  typical.  The  results  obtained  in- 
dicate that  the  underground  leakage  represents  any- 
where from  25  per  cent,  to  51  per  cent,  of  the  total 
waste,  but  it  must  be  borne  in  mind  that  the  figures 
quoted  represent  only  the  amount  of  waste  that  was 
detected  and  stopped.  Just  what  proportion  of  the 
waste  was  not  detected  or  prevented  we  are  not  told, 
except  in  the  case  of  New  York.  Mr.  De  Varona 
states  that  this  represents  only  15  per  cent,  to  20  per 
cent,  of  the  total  pumpage  unaccounted  for.  Now  in 
making  such  surveys  as  this  it  is  much  easier  to  de- 
tect leakages  from  services  and  house  fixtures  and 
waste  occurring  inside  buildings  than  it  is  to  detect 
leakages  from  the  mains  proper.  .As  a  matter  of  fact 
there  is  no  reascMi  why  all  inside  loss  could  not  be 
absolutely  determined  and  this  at  a  low  cost.  It 
would  be  a  little  more  expensive  to  make  such  an  in- 
vestigation of  the  underground  services,  but  this  could 
also  be  done  and  the  leakage  from  such  a  source  de- 
termined. Then  it  is  only  reasonable  to  suppose — 
say  in  the  case  of  New  York  for  instance — where  only 
15  per  cent,  to  20  per  cent,  of  the  waste  was  actually 
accounted  for.  that  a  much  larger  jiercentage  com- 
paratively of  the  inside  loss  would  he  located  and 
stopped  than  that  of  the  leakage  occurring  under- 
ground, particularly  from  the  mains  themselves.  .\s 
])reviously  stated,  if  a  water  works  system  is  properlv 
metered,  the  inside  waste  ceases  to  enter  into  the 
problem.  When  a  consumer  is  paying  so  much  per 
thousand  gallons  for  the  water  he  uses,  he  will  see  that 
the  plumbing  is  in  good  shape  and  that  over-consump- 
tion is  stopped. 

It  is  a  very  difficult  matter  and  in  many  cases  i)rac- 
tically  impiissible  to  make  a  close  examination  of  the 
mains  undergroimd.  This  would  necessitate  the  tear- 
ing up  of  paving,  as  'well  as  otherwise  seriously  di.s- 
turbing  street  traffic.  Such  a  condition  would  not  be 
tolerated  in  a  large  city,  and  even  if  they  were  willing 
to  suf¥er  the  inconvenience,  the  work  itself  would  be 
too  expensive.  This  leads  the  writer  to  conclude  that 
in  mast  cases  the  leakage  from  mains  greatly  exceeds 
the  amounts  which  the  surveys  indicate.  \Vhere  the 
soil  is  porous  and  the  street  well  paved,  particularly 
with  certain  substances  like  concrete  or  asphalt,  a  leak 
even  of  considerable  size  from  the  main  would  not  be 
detected  on  the  surface.  The  water  could  easily  find 
its  wa}'  to  a  sewer  and  would  remain  undiscovered 
indefinitely.  There  might  be  numberless  leaky  joints 
that  would  thus  pass  unnoticed.  Even  a  careful  ex- 
amination of  the  system,  unless  the  l)ipe  were  actually 
uncovered  and  examined,  would  fail  to  disclose  the  lo- 
cation of  these,  except  in  a  general  way.  Hence  it  is 
almost  impossible  to  determine  the  exact  under- 
ground leakage  from  mains  and  the  rather  low  per- 
centage of  loss  from  this  source  as  shown  in  the  report 
cited  is  probably  accounted  for  in  this  way. 

Recently  Walnut  Street,  one  of  the  ])rincipal  thor- 
oughfares of  Kansas  City,  was  repavcd  in  the  heart  of 
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tln'  InisiiK'ss  section.  There  is  a  larj^c  su])pl_\'  main 
(liiw  u  this  street  and  the  writer  obserx  ed  that  the  city 
was  t^oint;'  to  the  expense  of  uncoverinj^'  the  joints  in 
this  main  and  rccanlkint;-  them.  L'n fortnnately  the 
writer  has  hccn  unable  to  learn  just  the  extent  of  leak- 
a,L;e  that  was  found  and  does  not  believe  the  city  could 
furnish  these  data,  but.  since  they  went  to  consider- 
able expense  to  repair  the  main,  it  is  only  natural  to 
ciinclude  that  the}'  felt  the  Inss  fully  instilled  the  cost 
of  the  wiirk.  The  few  joints  that  the  writer  examined 
allowed  that  leakat^e  did  exist. 

.\o  matter  how  carefully  joints  are  made,  e\  en  by 
skilled  workmen,, a  certain  amount  of  leakas^e  will  al- 
ways be  found  to  exist.  Jn  a  pa,per  read  before  the 
.\ew    h'n^land  Water  Works  Association  September 

V)\4,  Mr.  I"..  ( i.  r.radbury  presents  some  very  inter- 
estins.;'  data  on  the  subject  "Allowable  Leakag'e  from 
Water  Mains."  Im-oui  a  series  of  tests  made  by  Mr. 
liradbury  on  a  large  quantity  of  pipe  laid  under  his 
supervision  at  Akron,  Ohio,  and  also  at  some  other 
points,  he  ])ro])oses  as  a  standard  of  allowable  leakage 
in  new  1\  laid  cast  iron  water  i)ii)e  an  ax'erage  of  100 
gals,  daily  per  mile  ])er  inch  of  diameter  of  each  com- 
plete contract  or  district  with  a  maximum  limit  of  200 
gals,  daily  per  mile  per  inch  of  diameter.  Mr.  John  H. 
(Iregorv  s]iecirted  at  Columbus,  Ohio,  a  permissible 
leakage  eepuilling  approximately  520  gals,  daily  per 
mile  per  inch  of  diameter,  and  justified  this  allowance 
with  the  statement  that  "the  limits  of  allowable  leak- 
age specified  were  not  guessed  at,  but  were  determined 
after  careful  stud}-  of  the  measured  leakage  in  pipe 
lines  with  which  the  writer  was  familiar."  The  New 
York  Aqueduct  specifications  allow  a  loss  of  2  gals, 
per  foot  of  lead  joint,  which  is  equivalent  to  approxi- 
mately 240  gals,  per  mile  per  inch  of  diameter.    JUu  ns 

McDonnel,  of  Kansas  City,  who  have  supervised  the 
construction  of  some  three  or  four  hundred  water 
works  systems  throughout  the  Middle  West,  in  their 
tests  allow  a  leakage  of  80  gals.  ])er  mile  per  inch  of 
diameter. 

Xow  if  ue  make  an  average  of  the  allowances  as 
prescribed  by  the  authorities  cited  above,  we  find  this 
to  be  235  gals.  i)er  mile  per  inch  of  diameter.  'J'his,  it 
must  be  borne  in  mind,  takes  into  consideration  only 
the  actual  leakage  from  the  joints  of  the  mains  them- 
selves where  these  mains  are  freshly  laid  and,  there- 
fore, at  their  best.  Pipe  systems  necessarily  become 
less  efficient  with  age  and  the  natural  tendency  would 
be  for  this  joint  leakage  to  increase  with  age.  Just 
what  the  amount  of  this  increase  would  be,  it  is  al- 
most impossible  to  determine,  for  as  already  explained, 
main  joint  leakage  is  so  distributed  as  to  make  exam- 
inations, tests  and  rei^airs  i)ractically  out  of  the  ques- 
tion. Tlovvever.  this  does  not  lessen  the  serious  losses 
that  now  occur. 

Unless  applied  to  some  concrete  example,  figures 
such  as  the  above  do  not  mean  a  gfreat  deal.  Mence 
for  the  sake  of  illustration  the  writer  will  apply  these 
to  a  city  of.  say,  1(X),0(XJ  population.  In  such  a  town 
the  average  di:imcter  of  the  pipe  would  probably  be 
about  10  ins.  The  amount  of  mains,  say,  about  200 
miles.  The  lo>s  per  day  would  be  470,000  gals.  The 
loss  per  day  would  be  470,000  gals,  l-iguring  the  pro- 
duction cost  of  tiie  water  at  $50  per  1,000,000  gals., 
this  would  represent  a  loss  of  $23.50  per  day,  or  $8.- 
577. .^0  per  year.  Allowing:  6  per  cent,  for  interest  and 
sinking  fund,  this  would  capitalize  at  .'^142,')58. 

This,  now,  rei)rescnts  only  the  minimum  loss  from 
joints  aione  in  a  newly  constructed  system,  which  is 
^^])posed  to  be  built  in  the  best  manner  possible.  \\'ith 
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age,  even  in  a  i)ropcrly  constructed  system,  joint  leak- 
age undoul)tedly  increases.  The  writer  believes  that 
during  the  life  of  the  ordinary  system,  it  would  be 
only  fair  to  average  the  loss  at  double  the  minimum 
when  first  tested,  or  say  place  the  total  joint  leakage 
at  500  gals,  per  inch  mile  per  day.  Apply  this  to  the 
foregoing  case,  we  find  the  yearly  loss  to  be  $18,250.00, 
or  at  6  per  cent.,  an  investment  of  $304,166.66. 

Now  in  addition  to  the  joint  leakage  we  must  take 
into  consideration  the  following  sources  of  imder- 
ground  loss:  1.  Hydrants  and  valves.  2.  Service  con- 
nections. 3.  Leaks,  defective  mains,  dead  ends,  and 
"sweating." 

In  a  paper  read  before  the  American  Society  of 
Civil  Engineers,  the  late  Emil  Kuichling  (Trans.  Vol. 
38),  set  the  well  known  standard  of  one  drop  per  sec- 
ond from  each  joint  on  a  main  ;  five  drops  from  each 
hydrant  or  valve ;  and  three  drops  from  each  service 
pipe,  as  a  fair  average  in  a  properly  constructed  sys- 
tem. Now  whether  or  not  we  may  differ  with  Mr. 
Kuichling  as  to  the  actual  loss  per  second,  the  ratio 
assigned  by  him  seems  to  be  well  taken  and  tests  tend 
to  verify  this.  Hence  the  writer  feels  justified  in  mak- 
ing use  of  it  here. 

Most  pipe  in  use  at  the  present  time  is  made  in  12- 
ft.  lengths.  In  the  case  of  the  city  previously  cite'i 
with  200  miles  of  mains,  this  would  mean  88,000  joints. 
Figuring  a  service  connection  every^  65  ft.  would  give 
us  a  total  of  16,240  conn'ections.  Estimating  a  hydrant 
or  valve  every  300  ft.  gives  us  a  total  of  3,520.  By  ap- 
plying the  ratio  of  leakage  suggested  by  Kuichling, 
and  reducing  to  the  same  unit,  we  have : 

Pipe    joints    88,000  x  1  =  88,000  units 

Service    connections    .  .  .     16,340  x  3  ==:  48,620  units 
Hydrants  and  valves  .  .  .      3,520  x  .5  =  17,600  units 
Or,  letting  100  per  cent,  represent  the  three  sources  of 
leakage,  we  find  same  to  be  divided  approximately  as 


follows : 

Pipe  joints   56  per  cent. 

Service  connections   33  per  cent. 

Hydrants  and  valves    11  per  cent. 


Taking  the  value  of  500  gals,  previously  deter- 
mined in  the  case  of  pipe  joints,  we  arrive  at  the  fol- 
lowing results : 

Gals,  per 
inch  mile 
per  day 

Loss  from  joints  on  mains   500 

Loss  from  service  connections   300 

Loss  from  hydrants  and  valves   too 

This  brings  us  to  the  question  of  leaks  by  reason 
of  defective  or  cracked  mains,  dead  ends  and  "sweat- 
ing"— a  very  hard  thing  to  determine  exactly  in  a  gen- 
eral way  because  what  is  true  in  the  case  of  one  sy.-;- 
tem  might  not  be  true  of  another — hence  an\-  loss  that 
is  assigned  to  such  sources  is  much  in  the  nature  oi 
an  expression  of  opinion.  There  is  little  to  substanti- 
ate or  prove  what  might  be  said.  llowe\cr.  as  to  de- 
fective mains,  e.\i)erience  has  shown  that  this  need 
not  be  considered  in  the  case  of  cast  iron,  once  they 
arc  thoroughly  tested  and  accei)ted.  for  there  does  not 
seem  to  be  any  case  on  record  where  they  h;i\  e  rusted 
out  imder  ordinary'  conditions,  even  after  a  century  or 
two  or  service.  There  is  doubtless  in  many  cases  con- 
siderable-leakage at  times  because  of  cracked  or  brok- 
en mains,  but  such  losses  are  only  temporary  in  most 
instances  as  they  are  easily  discovered  and  rci)aired, 
therefore  the  loss  is  not  serious.  The  writer  can  lind 
no  reason  for  belie\  ing  that  dead  ends  are  a  source  of 
nmch  waste,  yet  some  authorities  seem  to  think — just 
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why  it  is  hard  to  understand,  provided  the  system  is 
properly  inspected.  The  qnestion  of  "sweating;"  seems 
to  be  a  dehatal)le  one;  certain  tests  made  at  I'hiiadel- 
phia  several  years  ago  on  a  24-in.  main  tmder  a  pres- 
sure of  200  lbs.  indicate  that  this  is  rather  large.  The 
writer  has  been  unable  to  find  any  other  tests  to  bear 
this  out  in  the  case  of  ordinary  pressures.  Under  high 
pressures — say  1,500  to  2,000  lbs.  to  the  scpiare  inch, 
there  is  quite  a  noticeable  tendency  for  the  water  to 
be  forced  through  the  walls  of  the  mains,  even  in  the 
case  of  cast  iron  where  the  metal  is  an  inch  and  a  quar- 
ter or  more  in  thickness. 

Now,  as  previously  stated,  the  loss  from  tlie  causes 
enumerated  and  discussed  in  the  foregoing  paragraph 
is  largely  a  matter  of  local  conditions  and,  at  best,  only 
the  expression  of  a  personal  opinion  of  what  the  loss 
should  be.  In  tlie  case  of  a  well  built  .system,  pro- 
perly kept  up,  the  writer  considers  a  loss  of  100  gals, 
per  inch  mile  per  day  as  a  liberal  allowance  from  such 
sources.  Assuming  this,  then,  as  being  a  fair  esti- 
mate, we  have  losses  from  legitimate  sources  (no  ac- 
count is  here  taken  of  "steals"  from  mains,  because  it 
is  a  question  that  cannot  be  projierly  dealt  with  as  ap- 
plying generally)  determined  as  follows: 

Gala,  per 
incli  mile 
per  day. 

Loss  from  joints  on  mains   500 

Loss  from  service  connection's   'iOO 

Loss  from  hydrants  and  valves   !')() 

Loss  from  other  sources    lot) 

Total  ,   1.000 

Applying  the  above  results  to  the  concrete  example 
previously  cited,  i.e.,  to  a  city  of  100,000  inhabitants 
with  an  estimated  length  of  200  miles  of  mains,  aver- 
age diameter  10  ins.,  water  cost  of  $50  per  1,000,000 
gals,  and  money  figured  at  5  per  cent,  for  sinking  fund 
and  interest : 

Value  Represent 
at  |50  at  d'.i 

Tioss  for  per  mil-  an  invest- 

Source  of  loss.  yr.  in  gals.         lion  galw  ment  of — 

Joints  on  mains   :;(i:i,()00,o()o     $18.2.")0.00     $:!04,u;ti . 6(3 

Service  connections  .    219,()()n,()i)()       U), !).-)(). ()()  ISS.'jOO.OO 
Hydrants  and  valves.      Tli.ooo.ooo         :■,,(;.-.().()()         (i(),8:i:i . 
Other  causes  ...    .:.      7:5,000,000        :;,(i.)().oo        (iO.KH:) . :!:i 


Totals   7:!0, 000,000      $:!6,.-)0().0()  .$608,3:!3..32 

In  other  wnrd^,  the  city  would  be  justified  in  spend- 
ing $608,333.32  save  the  leakage  from  the  mains, 
and  a  proportionate  amount  to  reduce  it.  Of  course 
it  is  almost  a  physical  impossibility  to  make  the  mains 
"bottle  tight,"  Init  it  is  possible  to  reduce  the  leakage 
materially. 

The  writer  understands  that  se\  eral  manufacturers 
are  either  making  at  the  i)resent  time,  or  preparing  to 
make,  jiipe  in  16-ft.  lengths.  Under  the  circumstances 
it  would  not  be  amiss  to  call  attention  to  the  fact  that 
the  use  of  16-ft.  pipe  would  necessarily  reduce  the  loss 
from  joint  leakage  25  per  cent.  The  exercise  of  more 
care  in  caulking  and  alignment,  and  the  testing  in  open 
trench  where  practical  would  also  tend  to  reduce  loss 
from  this  source.  More  stringent  regulations  regard- 
ing the  making  of  service  connections  and  ])roi)er  care 
in  doing  the  work  and  examination  of  frecpient  inter- 
vals thereafter  would  unquestionably  eliminate  much 
of  the  waste.  The  same  thing,  of  course,  ap])lics  to 
other  causes  of  loss.  The  writer  believes  that  fully 
two-thirds  of  the  leakage  as  determined  in  this  article 
is  entirely  unnecessary  and  might  be  prevented  at  a 
cost  which  would  undoubtedly  represent  a  saving  to 
the  city. 


Why  One  Contractor  Will  Bid  Higher 
the  Next  Time 

"When  the  mixer  starts,  Mell  breaks  loose.  The 
engineers  take  delight  in  standing  by  until  we  are 
ready  and  then  in  finding  something  to  delay  the  work 
while  the  mixer  crew  waits."  Such  is  part  of  a  super- 
intendent's report,  explaining  his  bitter  disappointment 
to  his  contractor  employer  for  placing  less  than  400 
cu.  yd.  of  concrete  in  two  months  on  a  Government 
contract  that  could  easily  be  pushed  several  times  as 
fast.  The  superintendent  further  explained  that  it  mat- 
tered not  how  true  cjr  how  well  forms  and  steel  were 
placed,  the  work  was  never  done  correctly  unless  it  wa> 
done  the  engineer's  way.  Mis  way  always  cost  more 
and  there  was  no  arguing  with  him  that  another  meth- 
od would  produce  equal  results.  Surely  a  remarkable 
report  coming  as  it  did  from  one  of  the  oldest  em- 
ployees of  a  firm  of  contractors  noted  for  fairness  and 
ability  to  do  good  work.  If  the  contractors  were  not 
well  acquainted  with  their  superintendent  they  would 
be  inclined  to  think  he  was  partly  to  blame,  but  diffi- 
culties of  this  kind  have  never  risen  before  in  the 
twelve  years  of  his  employment,  and  careful  investi- 
gation on  the  job  showed  that  the  report  was  not  ex- 
aggerated. 

A  few  notations  on  the  f(jrm  sketch  sent  in  by  the 
superintendent  indicate  the  needless  care  with  which 
the  structure  had  to  be  built.  Concrete  in  side  walls. 
onl\'  11  ft.  high,  could  not  be  poured  from  the  top  but 
had  to  be  deposited  in  several  layers,  the  upper  panels 
of  the  forms  being  left  off  for  that  purpose,  thus  caus- 
ing much  delay.  All  forms  were  required  to  be  set 
within  in.  error  and  bars  within  34  i'^-  The  forms 
were  complicated  beyond  possibility  of  description 
here. 

The  superintendent  wound  up  his  letter  resignedly 
with  the  characteristic  attitude  of  his  company,  "\Vc 
will  do  the  best  w^e  can."  The  contractors  state  that 
they  instructed  the  superintendent  to  get  the  job  dom- 
the  engineer's  way.  But  they  added  that  this  is  the 
reason  why  work  for  this  particular  department  of  the 
(jovernment  costs  so  much  more  than  private  work. 
If  this  firm  can  again  be  induced  to  bid  for  work  in 
this  department,  the  prices  will  be  considerably  higher 
than  those  of  the  present  contract.  Of  course,  the  oc- 
casional isolated  case  like  the  above  gets  more  pub- 
licity than  half  a  hundred  regulation  contracts  where 
give-and-take,  fair-and-scjuare  methods  of  procedure 
obtain.  While  anathemas  are  heaped  on  the  unreason- 
able engineer,  this  is  not  the  end  of  the  story,  for 
irreparable  damage  is  done  to  the  whole  profession 
and  to  the  particular  organization  with  which  he  is 
connected.  The  news  oi  his  unreasonableness  is  sure 
to  spread  among  contractors,  and  his  attitude  will  be 
imputed  to  the  department  which  he  represents. — En- 
gineering Record. 


In  excavating  for  the  new  Pier  2  of  the  Inter- 
colonial Railway  at  Halifax,  X.S.,  a  number  of  old  pile 
stumps  were  found.  These  stumps  were  the  remain.- 
of  piles  which  had  been  eaten  through  by  limnoria  be- 
low low-water  level.  It  was  found  that  uncreosoted 
lumber  was  eaten  from  extreme  low-water  down  to  the 
mud  level  even  when  that  was  30  ft.  below.  Several 
creosoted  hard  pine  piles  that  had  been  in  the  water 
about  four  years  were  found  to  have  been  attacked  to 
a  depth  of  about  Vj  in.  Xo  signs  of  the  teredo  were 
found;  apparently,  all  of  the  boring  in  this  harbor 
confined  to  limnoria. 
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An  Earth  Dam  for  Water- Works  Reservoir 

TIIE  accompanying  pliotograph  illnstratcs  the 
^\■ork  in  progress  on  an  earth  dam  for  the  new 
water-works.  As  the  view  shows,  the  dam  is 
Ashby  Reservoir  of  the  iMtchburg  (Mass.) 
hcing  Iniilt  just  below  an  old  dam  which  held  back 
the  water  to  a  depth  of  about  9  feet  to  form  a  storage 
reservoir  for  water  power  uses.  The  new  dam  will 
have  a  maximum  height  of  about  28  feet,  the  greater 
depth  of  water  being  22  feet. 

The  dam  will  have  a  total  length  of  about  1,100 
feet,  and  will  consist  of  an  earth  embankment  contain- 
ing a  thin  reinforced  concrete  curtain  wall.  The  view 
shows  the  excavation  of  the  trench  for  the  construc- 
tion of  this  wall  or  cut-off  to  such  depth  as  may  be 
required. 

A  knoll  divides  the  dam  into  two  portions  of  ap- 
proximately equal  length.  A  cableway  crosses  the 
main  valley  from  this  knoll  to  the  hillside,  and  is  be- 
ing used  in  the  excavation  of  the  curtain  wall  trench. 
The  excavated  material  is  dumped  into  cars  on  a  short 
railway  running  along  the  side  of  the  knoll,  aiid  such 
as  is  unsuitable  for  use  in  the  embankment  is  used  in 


gineer.  The  E.  W.  Foley  Contracting  Company,  of 
New  York,  are  the  contractors. 

We  are  indebted  to  Messrs.  Metcalf  &  Eddy  for  our 
information. 


In  a  paper  read  to  the  Boston  Society  of  Civil 
Engineers,  Mr.  Leonard  C.  AVason,  M.  Am.  Soc.  C.  E., 
gives  the  practical  solution  adopted  in  the  case  of  a 
somewhat  unusual  problem.  In  connection  with  the 
construction  of  a  lofty  tower  it  was  required  that  the 
walls  and  two  floors  near  the  top  should  be  mono- 
lithic and  perfectly  watertight,  so  as  to  obviate  the 
penetration  of  moisture  in  driving  storms.  Each  floor 
has  an  area  28  ft.  by  30  ft.  and  carries  a  load  of  400 
tons,  the  floor  being  supported  on  a  main  girder  with 
secondary  beams  running  from  it  to  the  opposite  walls. 
The  specification  required  absolute  prevention  of  all 
cracks,  impermeable  concrete  and  as  nearly  continu- 
ous work  as  possible.  Under  ordinary  conditions  there 
would  be  frequent  joints  between  the  work  done  on 
successive  days,  and  these  might  have  allowed  the 
penetration  of  water.  The  problem  was  solved  by 
adopting  someAvhat  lower  working  stresses  than  those 
customary  by  designing  special  moulds  for  depositing 


Fitchburfi  waterworks.— Earth  dam  under  construction. 


tilling  low  land  below  the  dam.  Later,  the  cableway 
will  be  utilized  in  transporting  concrete  from  the  mixer 
to  the  forms  in  the  trench,  and  for  depositing  at  least 
a  portion  of  the  borrowed  earth  in  the  embankment. 

Centrifugal  pumps  have  been  set  up  to  care  for 
water  in  the  trench,  but  thus  far  there  has  l)een  no 
difficulty  in  handling  all  the  water  by  the  intermit- 
tent operation  of  a  i)ulsometer. 

The  cal)leway  engine  is  located  in  iIk-  shed  at  the 
foot  of  the  tower  in  the  distance.  The  boiler  on  the 
old  dam  furnishes  steam  for  the  oi)eration  of  the  pul- 
someter  and  centrifugal  pump,  and  also  for  lifting  the 
water  required  for  si)rinkling  the  embankments  during 
construction.  The  old  dam  will  be  removed  as  far  as 
it  is  in  the  way  of  the  new  construction. 

A  considerable  amount  of  the  planks  and  limber  re- 
quired for  construction  has  been  sawed,  by  a  portable 
mil],  from  the  trees  cleared  from  the  reservoir  site. 
The  smoke  shows  where  the  brush  and  stumps  are 
being  burned. 

The  work  is  being  done  for  the  water  dei)artment 
of  the  city  of  Fitchburg,  from  the  plans  of  Messrs. 
Metcalf  &  Eddy,  Cfinsulting  Engineers,  of  Boston, 
and  under  their  advisory  supervision.  It  is  in  the 
immediate  cliargc  of  Mr.  Ernest  E.  Lotlirop,  City  En- 


a  large  amount  of  concrete  at  one  time,  and  by  con- 
tinuous work  with  different  shifts  of  men,  combined 
with  very  close  supervision.  The  result,  as  stated  by 
the  author,  proved  satisfactory  in  every  way. 

Sand  and  cement  (or  dry  mortar)  cushions  are  used 
extensively  for  wood-block,  asphalt-block  and  recently 
experimentally  for  granite-block  pavements.  Mr.  D. 
Moomaw,  Road  Engineer  of  Cuyahoga  County,  Ohio, 
is  now  experimenting  with  a  dry  mortar  bed  for  brick 
pavements.  The  sand  .iiid  cement  are  mixed  dry  in 
the  proi)ortions  1  :3  and  spread  to  a  depth  that  when 
struck  and  rolled  a  1-in.  cushion  is  formed.  A  hand 
roller  weighing  250  lbs.  is  used.  The  prejjaration  of 
the  sand-cement  cushion  proceeds  ahead  of  the  jdacing 
of  the  brick  only  so  far  as  the  pavement  can  be  com- 
pleted before  shopping  work  for  the  day.  The  bricks 
are  rolled  only  enough  to  obtain  an  e\  en  surface,  and 
when  the  rolling  and  culling  is  completed  the  pave- 
ment is  sprinkled  from  a  spraying  no/.zle  until  suffi- 
cient water  is  api)lied  to  insure  wetting  the  cushion 
to  its  entire  depth,  (irouting  the  joints  follows  the 
wetting  of  the  cushion  and  is  completed  as  far  as  the 
blocks  are  laid.  If  weather  conditions  do  not  permit 
grouting  on  the  day  the  bricks  are  placed,  the  pave- 
ment is  covered  and  protected  against  rain  and  wash. 
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Refuse  Incinerator  Guarantees  Too  Strict  for 

Practical  Fulfilment 

Liberal  Interpretation  of  Specifications  Necessary  for  Acceptance  of  Plants 
Under  Prevailing  Contract  Terms — The  San  Francisco  and  Atlanta  Cases 


Til  1'^,  decision  of  city  officials  in  Atlanta,  (ia.,  and 
San  Francisco,  Cal.,  to  reject  hij^h-tempera- 
tnre  refuse  incineratcjrs,  because  of  the  failure 
of  the  plants  to  fulfil  certain  guarantees  under 
test,  has  brought  the  character  of  the  specifications  in- 
to question,  says  a  writer  in  The  Engineering  Record. 
High-temperature  refuse  incineration  is  a  comparative- 
ly recent  development  in  this  country.  The  first  ])lants 
were  built  at  Westmount  and  Vancouver  in  Canada, 
and  at  West  New  Brighton,  N.  Y.,  and  Seattle,  Wash., 
in  the  United  States — all  of  which  were  constructed 
between  the  years  1905  and  l^OS. 

These  plants  were  all  patterned  after  I'jiglish  de- 
sign, and,  in  fact,  were  built  indirectly  through  I'.ng- 
lish  concerns.  A  larger  jilant,  with  a  ca])acity  of  300 
tons  per  day,  was  completed  for  the  city  of  Milwaid<ee 
in  1910.  Since  that  time,  no  less  than  eight  of  these 
])lants  have  been  1)uilt  in  this  country,  with  rapacities 
ranging  from  50  to  250  tons  i)er  24  hours.  In  this 
comparatively  short  time,  rapid  progress  has  been 
made  in  the  design  of  the  plants,  particnlarl \-  as  relates 
to  the  mechanical  handling  of  the  refuse  to  l)c  burned, 
and  the  clinker  resulting  from  the  combustion.  All 
of  the  plants  of  this  type  in  this  country,  however, 
are  similar  in  the  general  princi])les  of  design,  con- 
struction and  o])eration. 

Specific  Guarantees  Required 

'.rhe  first  four  plants  built  were  let  under  lumi)-sum 
contracts  without  special  guarantees  of  operation  or 
steam  production,  and  the  bids  were  compared  on  the 
first  cost  of  the  plants.  The  first  specifications,  typical 
of  those  now  in  general  use  for  high-temperature  in- 
cinerators, were  used  at  West  New  Brighton  in  1907 
and  at  Milwaukee  in  1909.  The  Milwaukee  specifica- 
tions left  the  design  of  the  details  of  the  plant  to  each 
bidder,  protecting  the  city  by  recjuiring  guarantees  of 
operation  along  certain  definite  lines.'very  much  as  the 
performance  of  pumping  engines  is  guaranteed. 

The  specific  guarantees  recpiired  ma}-  be  summar- 
i/.ed  as  f()llows:  (a)  That  no  nuisance  be  created  dur- 
ing the  ordinary  operation  of  the  plant;  (b)  that  no 
odors,  obnoxious  gases,  smoke  or  dust  escape  from 
the  chimney;  (c)  that  the  temperatufe  of  combustion 
shall  not  fall  below  1,250  deg.  Fahr. ;  (d)  that  the  resi- 
duum from  the  furnaces  be  thoroughly  burned,  hard 
and  fr'ee  from  organic  matter;  (e)  that  the  rate  of 
combustion  meet  the  statement  guaranteed  in  the  bid  : 
(f)  that  the  rate  of  evaporation  in  the  boilers  be  not 
less  than  was  stated  in  the  bid,  and  (g)  that  the  labor 
cost  per  ton  be  not  more  than  was  stated  in  the  bid. 

These  guarantees  have  since  been  included  in 
])raclically  all  specifications  for  high-temperature  re- 
fuse incinerators.  Certain  modifications  of  expression 
have  been  used  for  each  locality,  but  the  essential 
features  of  the  guarantees  have  remained  the  same. 
Specifications  recently  issued  at  Toronto,  however, 
for  a  plant  to  have  a  capacity  of  160  tons  per  day, 
include  several  important  modifications,  to  be  men- 
tioned later. 


When  the  fulfilment  of  contracts  and  specification-- 
becomes  the  subject  of  litigation,  weak  points,  if  then 
be  any,  are  likely  to  ap])ear.  The  city  officials  in  At- 
lanta and  San  Francisco  have  refused  to  accept  the 
incinerators  built  for  their  cities,  claiming  that  certain 
of  the  guarantees  have  not  been  fulfilled.  The  case  at 
Atlanta  is  nc;w  before  the  court  for  its  second  trial, 
and  testimony  has  been  taken.  The  San  Francisco 
case  has  not  yet  come  to  trial.  It  is  pertinent  to  in- 
(piire  into  the  relation  l)etween  the  specifications  and 
guarantees,  the  failure  of  the  ])lants  tf)  i)ass  the  tests, 
and  general  local  conditions  afYecting  the  situation. 

The  ])lant  at  San  hVancisco  was  tested  by  the  city 
officials  as  recpiired  by  the  specifications,  for  a  peri<^)d 
of  30  days,  from  September  4  to  r)ctober  3,  1914.  The 
results  of  the  tests  were  reported  l)y  the  city  engineer 
with  the  recommendation  that  the  plant  be  rejected 
for  the  reason  that  it  did  not  fully  meet  the  require- 
ments of  the  specificaticMis.  The  guarantees  were  es- 
sentially those  quoted  above  from  the  Milwaukee  spe- 
cifications. The  city  engineer  held  that  the  jilant 
failed  to  meet  the  requirements  in  the  following  ])ar- 
ticulars :  (1)  That  no  nuisance  be  created  in  its  normal 
oj)eration';  (2)  that  no  odors,  obnoxious  gases,  smoke 
or  dust  escape  from  the  building  or  the  chimney;  (3) 
that  the  temperature  shall  at  no  time  fall  below  1,250 
deg.  Fahr.  (this  guarantee,  however,  was  fulfilled  in 
that  the  average  temperature  was  in  excess  of  1,500 
deg.  I'"ahr. )  ;  (4  j  that  the  residue  from  the  furnaces  be 
thoroughly  burned,  hard,  and  free  from  organic  mat- 
ter. In  all  other  requirements  the  guarantees  in  the 
contractor's  bid  were  fully  met. 

The  grounds  on  which  the  city  officials  at  Atlanta 
refused  to  accept  the  plant  are  very  similar  to  those  at 
San  Francisco.  It  is  claimed  that  nuisances  are  created 
during  the  operation  of  the  plant ;  that  dust,  smoke  and 
odors  escape  from  the  buildhigs  ;  and  that  the  residuum 
from  the  furnaces  is  not  free  from  organic  matter.  It 
was  also  claimed  by  the  city  officials  that  the  ])lant 
could  not  make  steam  at  the  guaranteed  rate.  This 
point  hinged  on  whether  or  not  the  work  done  in  the 
feed-water  heater  could  be  credited  to  the  ])lant.  The 
actual  rate  of  evaporation  under  test  fell  either  above 
or  below  the  guaranteed  rate,  depending  upon  whether 
or  not  the  evaporation  was  computed  from  hot  or  cold 
feed-water.  The  plant  was  tested  on  two  occasions 
for  ])eriods  of  about  one  day  each. 

Ill  both  San  Francisco  and  .\tlanta  the  plants  were 
o]>erated  by  the  contractor  during  a  tvming-up  period 
of  about  one  year  prior  to  their  being  tested.  Defects 
in  design  and  construction,  which  a])i)earcd  during  thi> 
lime,  were  in  each  case  remedied  by  the  contractor, 
and  it  appears  that  so  far  as  design  and  construction 
are  concerned  the  two  plants  are  up  to  the  best  work 
that  has  been  done  in  this  country  and  abroad. 

Guarantees  Unworkable 

From  this  brief  summary  of  the  development  and 
character  of  specifications  now  used  for  the  construc- 
tion of  refuse  incinerators,  and  from  the  statement 
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made  i)f  the  reasons  for  tlic  rejection  of  plants  of  this 
t}  pe  by  two  comparatively  large  cities,  several  deduc- 
tions can  be  made,  in  the  first  place,  the  guarantees 
relating-  to  the  sanitary  operation  of  the  plant  are  so 
s'tated  that  their  fulfilment  is  virtually  im])ossible.  It 
is  a  matter  of  great  difficulty  to  handle  mixed  refuse 
so  that  absolutely  no  nuisance  is  created,  and  it  is  also 
practically  impi >ssil )k'  to  ])rcvent  absolutely  the  escape 
of  all  obnoxious  gases,  smoke  or  dust  from  the  chimney 
or  building'. 

in  other  tests  of  incinerator  operation  under  guar- 
antees, engineers  have  interpreted  these  requirements 
somewhat  more  liberally.  Plants  which  have  fulfilled 
the  intent  of  the  guarantees  have  been  accepted  by  city 
officials  upon  the  recommendations  of  their  engineers. 
In  some  instances,  the  recommendations  have  been 
(|ualitied,  as  at  Milwaukee,  where  it  was  stated  that  "a 
certain  amount  of  dust  and  hot  gas  must  be  created, 
and  it  is,  of  course,  not  feasible  to  confine  all  of  this 
inside  the  furnaces  and  \  enttlating  ducts." 

The  requirements  that  the  residuum  from  the  fur- 
naces shall  be  free  from  organic  matter  is  also  diffi- 
cult to  fulfil.  In  most  instances  where  cities  have  ac- 
ce])ted  proposals  in  which  this  guarantee  is  made, 
there  has  also  been  required  from  the  contractor  a 
statement  showing  the  method  of  computing  the  heat 
balance.  Such  heat  balances  include  among  the  losses, 
an  item  for  unburned  carbon  in  the  clinker  and  ash. 
()bviously  this  statement,  presumably  accepted  by  the 
city  with  the  proposal,  is  in  conflict  with  the  require- 
ment that  the  residual  material  be  free  from  organic 
matter.  It  is  evident,  therefore,  that  in  plants  which 
have  been  accepted  as  having  fulfilled  this  guaranty, 
the  interpretation  of  the  test  has  been  liberal. 

Toronto  Specifications 
'i"he  Toronto  specifications  on  these  points  include 
the  following  guarantees:  (1)  That  no  smoke  shall  at 
any  time  escape  from  the  chimney  of  a  degree  of  dark- 
ness or  density  greater  than  that  determined  by  dens- 
ity 1  of  Ringelmann's  smoke  chart;  (2)  that  no  dust 
shall  be  emitted  from  the  top  of  the  chimney;  and  (3) 
that  the  residuuiu  from  the  furnaces  shall  not  contain 
more  than  1  per  cent,  of  organic  matter,  exclusive  of 
carbon. 

It  is  quite  possible  to  build  plants  which  will  fulfil 
these  guarantees.  Contractors  who  undertook  to  build 
])lants  under  the  stricter  guarantees  must  have  counted 
upon  a  liberal  interpretation  by  city  officials.  It  is 
j)robable  that  the  definite  statements  of  these  guaran- 
tees were  forced  into  the  si)ecifications  by  public  opin- 
ion. The  attempt  of  one  side  in  a  garbage  controversy 
to  satisfy  the  o])position  may  have  le<l  to  promises  in- 
capable of  fuliilment. 


The  bridge  upon  the  Meuse  at  Bouvignes  is  a  re- 
cent example  o{  reinforced  concrete  work.  Lying  as  it 
does  in  the  region  of  the  war,  it  is  not  unreasonable 
to  sup|)ose  that,  like  other  bridges  in  Belgium,  it  was 
exposed  to  more  or  less  damage.  The  ])resent  bridge 
has  a  total  length  between  abutments  of  393  ft.,  made 
up  of  a  mid-river  si)an  110  ft.  long  and  two  end  spans, 
each  of  about  140  ft.  Reinff)rced  concrete  on  the 
hreiich  llennebi(|ue  system  is  used  here.  Outside 
width  of  the  bridge  is  13  ft.,  including  wagon  way  and 
two  footways,  and  the  former  is  paved  with  com- 
pressed asi)halt  laid  directly  on  the  reinforced  con- 
crete !>ridge-planking.  This  makes  the  roadway  very 
clastic,  and  is  fomid  t"  be  an  excellent  method.  Sonie 


points  about  the  building  of  the  two  piers  in  the  river 
may  be  of  interest.  This  work  was  carried  out  by 
means  of  caissons  built  of  reinforced  concrete  and  fur- 
ther stiffened  by  webs  of  the  same.  The  details  are 
from  the  columns  of  Ferro-Concrete,  which  cheerfully 
informs  its  readers  that  this  bridge  "is  one  of  an  inter- 
esting series  which  will  be  fully  described  and  illus- 
trated under  the  head  of  l-'erro-Concrete  at  the  Front, 
when  the  tide  of  war  has  once  more  been  rolled  back 
into  Belgium  on  the  advance  towards  the  Rhine." 


Reinforced  Concrete  Acid  Towers 

A  group  of  reinforced  concrete  acid  towers  built 
for  a  large  paper  company  at  Erie,  Pennsylvania,  con- 
sists of  four  towers,  10  ft.  by  99  ft.,  set  in  a  square, 
15  ft.  centre  to  centre,  with  a  common  foundation  slab 


Reinforced  concrete  acid  towers  at  Erie,  Pa. 


and  a  liinising  at  the  top  connecting  all  hmr  towers. 
The  foundation  slai)  is  32  ft.  scpiare  by  0  ft.  thick,  its 
horizontal  reinforcement  being  engaged  by  the  vertical 
rods  of  the  tower  reinforcement.  The  shells  are  9  in. 
thick  with  ^  in.  vertical  and  ^  in.  rings  of  steel  rods. 
The  lowest  tower  section  has  20  vertical  bars  in  the 
circumference,  but  at  the  top  these  arc  reduced  to  12 
bars.  The  rings  are  spaced  5  in.  apart  in  the  lower 
section  and  20  in.  apart  in  the  top.  A  floor  over  the 
towers  carries  a  housing,  25  ft.  4  in.  square  by  7  ft.  6 
in.  high,  o\er  which  is  a  water  tank.  11  ft.  s(iuarc  1)\ 
3  ft.  high. 
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The  proposed  Maryland  Street  Bridge,  Winnipeg. 


New  Bridges  for  Winnipeg 

Tl  1 1''  accomiKinying  illvtstration  is  of  the  proposed 
Maryland  Street  Bridge,  one  of  three  bridges 
vvhicli  it  is  proposed  to  build  across  the  As- 
siniboine  River.  The  estimated  cost  of  the 
three  structures  is  $459,355,  divided  as  follows^  Mary- 
land Street  Bridge,  $141,680;  Main  Street  Bridge, 
$191,276;  Arlington  Street  Bridge,  $126,379.  These 
estimates  include  land  damages,  the  removal  (if  old 
bridges,  and  the  construction  of  temporary  bridges 
during  the  erection  of  the  Main  and  Maryland  Street 
structures.  Mr.  Paul  Schiolcr  is  I'ridge  TCnginecr  of 
the  City  of  Winnipeg. 


Temperature  Changes  in  Mass  Concrete 

IN  a  paper  contributed  to  the  American  Society  of 
Civil  Engineers,  Mr.  Charles  H.  Paul  and  Mr. 
A.  B.  Mayhevv  discuss  the  results  thus  far  ob- 
tained of  experiments  made  to  determine  the 
changes  of  temperature  in  the  concrete  of  the  Arrow- 
rock  Dam.  Some  of  these  experiments  have  been  in 
progress  for  more  than  a  year ;  the  greater  part  of  the 
results  is  still  afTeoted  by  the  high  temperature  pro- 
duced by  chemical  action  while  the  cement  is  setting. 
Therefore  this  paper  should'  be  considered  as  one  of 
preliminary  character.  Among  the  conclusions  already 
reached  are  the  following: — 

(1)  Large  bodies  of  concrete  deposited  rapidly  dur- 
ing a  summer  season  develop  a  temperature  of  from 
90  to  95  deg.  F.,  within  a  period  of  about  thirty  days, 
and  maintain  nearly  that  temperature  for  several 
months. 

(2)  In  the  case  of  concrete  1  ft.  from  an  exposed 
face,  there  is  a  daily  variation  in  temperature  of  about 
2  deg.  P.,  when  the  daily  variation  in  the  temperature 
of  the  air  is  about  50  deg.  F. 

(3)  In  the  case  of  concrete  2  ft.  from  an  exposed 
face,  there  is  a  daily  variation  of  less  than  1  deg.  when 
the  daily  variation  in  the  temperature  of  the  air  is 
about  50  deg.  F. 

(4)  In  the  case  of  concrete  3.5  ft.  from  an  exposed 
face,  no  daily  variation  in  temperature  is  apparent 
when  the  daily  variation  in  the  temperature  of  the  air 
is  about  50  deg.  F. 

(5)  The  seasoned  variation  in  the  temperature  of 
concrete  3.5  ft.  from  an  exposed  face  is  about  32  deg. 


V.  when  the  seasoned  variation  in  the  mean  daily  tem- 
perature of  the  air  is  about  75  deg.  F. 

'  (6)  The  experiments  have  not  yet  been  carried 
far  enough  to  show  the  seasonal  variation  at  other  dis- 
tances from  exposed  faces,  but  it  is  probable  that  they 
become  very  much  less  as  the  distance  from  the  face 
increases. 


Oil  Makes  Concrete  Waterproof 

WHILE  experimenting  in  an  attempt  to  develop 
a  non-absorbent,  resilient  and  dustless  road 
material,  capable  of  withstanding  the  severe 
shearing  and  ravelling  action  of  automobile 
traffic,  Logan  Waller  Page,  Director  of  the  U.  S.  Office 
of  Public  Roads,  discovered  the  waterproofing  quali- 
ties of  oil  mixed  concrete.  Extensive  laboratory  and 
service  tests  have  definitely  established  the  value  of 
this  oil-mixed  concrete  for  damp-proof  construction, 
and  a  new  bulletin.  No.  230,  has  been  issued  by  the 
U.  S.  Department  of  Agriculture.  This  bulletin  dis- 
cusses fully  the  preparation  and  use  of  oil  mixed  con- 
crete. Briefly  summarized,  the  conclusions  to  be 
drawn  froin  them  are  that  the  admixture  of  certain 
mineral  oils  in  small  proportions,  not  to  exceed  10  per 
cent,  of  the  cement  used,  does  not  lessen  the  tensile 
strength  of  mortar ;  that  the  decrease  in  the  compres- 
sive strength  of  mortar  and  concrete  is  no!t  serious; 
that  concrete  mixed  with  oil  takes  much  longer  to  set 
hard,  perhaps  twice  as  lung,  but  that  the  increase  in 
strength  is  nearly  as  rapid  in  the  nil-mixed  material 
as  in  the  plain  concrete. 

The  use  of  oil  does  not  make  the  concrete  im- 
pervious to  heavy  water  pressure,  but  it  does  make 
it  practically  non-absorbent  under  low  heads. 

The  value  of  oil-mixed  concrete  is  said  to  be  par- 
ticularly great  in  the  construction  of  basement  floors 
and  walls,  watering  troughs,  cisterns,  barns,  silos  and 
in  all  parts  of  concrete  structures  that  are  to  be  made 
damp-proof. 

Tlie  oil  should  in  no  case  exceed  10  per  cent,  of  the 
weight  of  the  cement  and  for  the  most  jjart  5  per  cent, 
is  all  that  is  necessary.  Since  a  bag  of  cement  weighs 
94  pounds,  4.7  pounds  of  oil,  or  about  Zy^  quarts, 
should  be  added  for  each  bag  of  cement  used  in  the 
mixture. 

The  sand  and  cement  should  be  first  mixed  with 
the  proper  amount  of  water  into  a  stiff  mortar,  to 
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wliich  is  added  the  Cdrrect  amount  of  oil  and  the  whole 
mass  again  thoroughl}-  mixed  until  all  traces  of  oil 
have  disappeared.  Particular  care  should  be  taken 
to  insure  that  the  oil  is  thoroughly  incorporated  in  the 
mixture,  and  the  time  of  mixing  should  be  practically 
double  that  w  hen  the  oil  is  not  used. 

The  kind  of  oil  is  also  important,  and  technical 
>pecitications  are  suggested  in  the  bulletin,  in  order  to 
prexent  the  use  of  certain  oils  which  might  tend  to 
impair  the  strength  of  the  mortar  or  the-  concrete. 

For  practical  use  the  addition  of  oil  will  be  found 
particularly  useful  in  the  construction  of  basement 
tloors  and  walls.  iNIany  of  these  now  in  existence  are 
continually  damp  and  such  a  condition  may  be  reme- 
died by  the  application  of  an  oil-mixed  mortar  coat  to 
the  old  surface.  A  mortar  composed  of  one  part-  of 
cement  and  two  parts  sand,  and  containing  5  per  cent, 
of  oil,  should  be  sufficientl}-  non-absorbent  for  this  pur- 
pose. 

Watering  trcjiighs  and  cisterns  made  of  oil-mixed 
concrete  should  also  prove  of  considerable  practical 
value  in  the  conservation  of  water.  In  the  construc- 
tion of  barns,  where  oil-mixed  concrete  is  used,  the  in- 
terior W'ill  be  noticeably  drier  than  when  ordinary 
concrete  is  used. 

Owing  to  their  durability,  cleanliness  and  resistance 
to  fire,  concrete  barns  are  becoming  more  and  more 
popular,  but  they  suffer  from  the  disadvantage  that 
during  a  long  beating  rain  the  side  walls  are  inclined 
to  absorb  much  moisture,  which,  ultimately,  penetrates 
into  the  interior.  The  addition  of  oil  to  the  extent  of 
5  per  cent,  of  the  w^eight  of  cement  in  concrete  used 
in  the  side  walls  obviates  this  objection.  Barn  floors 
can  also  be  constructed  in  the  same  way  with  advant- 
age. A  damp-proof  floor  is  warmer  because  of  the 
lack  of  evaporation  from  it^  surface,  and  it  is  also 
more  sanitary  than  an  ordinary  concrete  floor  because 
of  its  non-absorbent  character. 

Attention  is  called,  however,  to  the  fact  that  ex- 
treme care  in  proportioning,  mixing,  and  placing  the 
concrete  is  absolutely  necessary  if  the  addition  of  any 
water-proofing  agent  is  to  be  of  any  value.  The  ])ro- 
cess  of  oil  with  concrete  has  been  covered  by  a  p\d)lic 
patent  so  that  anyone  is  at  liberty  to  use  it. 


Planning  Formwork  Ahead 

Some  years  ago,  writes  a  prominent  contractor, 
when  we  simply  sent  the  foreman  a  set  of  blueprints 
of  the  building  and  said,  "Go  ahead  and  build  it,"  leav- 
ing him  to  work  out  his  own  form  designs,  coknnn 
forms  used  to  cost,  for  direct  labor,  as  much  as  l<Sc. 
per  sq.  ft.,  and  floor  forms  12c.  Now  we  spend  much 
time  in  the  office  making  plans,  sometimes  as  many 
as  45  sheets  of  form  details  for  a  simple  building. 
'I'hcse  designs  may  cost  0.2c.  per  sq.  ft.  of  formwork. 
iUu  now  if  the  cost  for  labor  for  floor  forms  runs  over 
4c.  per  sq.  ft.  we  want  to  know  what  is  the  matter;  if 
it  runs  over  7c.  for  a  column  we  usually  make  a  row. 
\Vc  have  come  to  the  conclusion  that  a  dijilar  spent 
intelligently  in  the  draughting  room  usually  saves  ten 
on  the  work,  and  sometimes  more. 


Saanich  nnniicipality,  \'ancouver  Island,  is  ])lan- 
ning  for  big  expenditures  on  water-works  and  paving 
projects.  The  work  in  view  will  call  for  $X25,000, 
about  one-half  being  set  aside  for  the  paving  of  streets 
and  roadways. 


Hydrated  Lime  and  Ordinary  Lime 

By  E.  W.  Lazell,  Ph.D.* 

EVERYONE  is  familiar  with  the  fact  that  when 
quicklime  is  treated  with  water  a  violent 
action  takes  place,  the  lumps  of  lime  break 
up,  heat  is  generated,  steam  is  given  off  and 
after  the  action  is  completed,  a  paste  or  putty  remains 
— the  ordinary  lime  putty  used  for  mortar.  The  fact 
that  quicklime  has  changed  its  form  from  dry  lumps 
to  a  wet  paste  and  that  heat  has  been  generated,  prove 
that  a  chemical  reaction  has  taken  place ;  or  that  c[uick- 
lime  has  combined  chemically  with  water.  It  is  a 
scientific  fact  that  when  any  chemical  change  or  re- 
action occurs  exact  amounts  of  the  material  are  in- 
volved. In  the  chemical  change  which  takes  place 
when  lime  is  quenched  with  water  definite  amounts 
of  lime  and  water  are  involved  ;  in  slaking  lime  an  ex- 
act amount  of  lime  unites  with  an  exact  quantity  of 
water,  forming  an  exact  amount  of  hydrated  lime  and 
it  differs  from  the  original  quicklime,  and  if  water  is 
present  to  satisfy  the  calcium  oxide  (lime)  then  a  dry 
j)Owder  will  remain.  This  powder  is  hydrated  lime  and 
it  differs  from  the  original  quicklime  and  from  pul- 
verized lime  in  its  behaviour  towards  water.  When 
water  is  added  to  hydrated  lime  no  heat  is  generated 
nor  does  the  material  slake,  thus  indicating  that  water 
has  no  further  chemical  action  on  the  hydrate. 

What  is  Hydrated  Lime? — Hydrated  lime  of  com- ■ 
merce  is  the  dry  powder  resulting  from  the  treatment 
of  lime  with  sufficient  water  to  satisfy  the  chemical  re- 
quirements of  all  the  calcium  oxide. 

Necessity  for  Exact  Proportions  of  Lime  and  Wa- 
ter.— In  the  foregoing,  emphasis  has  been  laid  upon 
the  fact  that  precise  amounts  of  lime  and  Avater  react 
chemically.  In  other  words,  1  lb.  of  lime  reciuires  a 
certain  definite  amount  of  water  to  form  a  perfect 
hydrate.  If  too  little  water  is  used  in  quenching  the 
lime  in  the  process  of  manufacture,  the  lime  will  be 
burned  in  slaking,  and  free  lime,  or  lime  which  is  not 
combined  with  water,  will  be  present  in  the  hydrate, 
rendering  the  material  unsound.  Plaster  made  from 
such  hydrated  lime  will  later  pop  and  pit,  due  to  the 
gradual  slaking  of  the  free  lime  by  the  mortar  made 
from  such  unsound  hydrate  generally  works  tough  and 
non-plastic.  The  free,  uncombined  lime  when  present 
to  any  considerable  extent,  will  dry  (jut  the  mortar, 
rapidly  decreasing  its  strength  and  causing  it  to 
crumble.  Free  lime  in  hydrated  lime  is  a  dangerous 
ingredient  and  one  which  will  always  give  trouble. 

If  too  much  water  is  used  in  the  preparation  of 
hydrate  the  material  will  be  damp  and  wet,  rendering 
it  difiicult  to  handle. 

Obsolete  Methods  of  Manufacture. —  In  the  i)ast, 
three  methods  were  used  to  produce  hydrated  lime: 

(1 )  Small  pieces  of  lime  were  placed  in  a  basket  and 
immersed  in  water  for  a  few  minutes,  until  slaking  be- 
gan, when  they  were  withdrawn  and  placed  in  a  heap 
in  order  to  conserve  the  heat  and  prevent  the  escape 
of  the  vapour;  the  material  swelled,  cracked  and  be- 
came reduced  to  a  dr}-  jxiwder. 

(2)  Lumps  of  lime  were  placed  in  a  heap  and  wet- 
ted at  intervals  until  the  mass  was  equally  moistened 
throughout.  The  slaking  proceeded  as  m  the  hrst  m- 
stance. 

(3)  Small  pieces  of  lime  were  exposed  to  the  air 
for  a  number  of  months,  and  the  lime  absorbed  both 
water  and  carbon  dioxide  from  the  atmosphere,  fall- 
ing to  a  dry  powder.    The  powder  consisted  of  dry 

•ClieniJcnl  Engineer,  I'ortlnnd.JOic. 
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sub-carbonate  of  lime  containing  abovit  10  per  cent, 
to  11  per  cent,  of  water. 

These  three  methods  of  dry-slaking  lime  were 
crude,  and  unless  the  greatest  care  was  exercised  the 
resulting  product  contained  particles  of  unslaked  lime. 
The  hydrate  produced  by  these  methods  was  generally 
short  and  possessed  poor  sand-carrying  capacity;  in 
fact,  hydrated  lime  made  by  any  of  the  above  methods 
was  suitable  for  use  in  agriculture  only,  and  such 
hydrate  should  not  be  confounded  with  hydrated  lime 
manufactured  by  modern  methods. 

Modern  Methods  of  Manufacture. — The  modern 
method  of  manufacturing  hydrate  depends  upon  the 
addition  of  a  definite  amount  of  water  to  a  predeter- 
mined amount  of  lime.  By  no  other  method  is  it  pos- 
sible to  produce  a  hydrate  which  will  contain  sufficient 
combined  water  to  satisfy  the  demands  of  the  calcium 
oxide  (lime)  present.  It  is  of  the  utmost  importance 
that  all  the  calcium  oxide  be  in  combination  with  wa- 
ter, otherwise  the  hydrate  will  be  unsound  and  un- 
suitable for  building  uses.  That  all  the  lime  be  satis- 
fied with  water  will  be  insisted  upon  in  any  specifica- 
tion which  may  be  drawn  for  hydrated  lime  to  be  used 
in  the  building  trade,  and  it  is  vital  for  each  manufac- 
turer to  recognize  that  the  formatinn  of  hydrated  lime 
involves  a  chemical  change  rc(|uiring  the  presence  of 
exact  amounts  of  lime  and  water.  Since  the  process  is 
chemical,  it  recpiires  the  same  careful  supervision  as 
any  other  chemical  process — such  as  the  manufacture 
of  Portland  cement.  The  production  and  use  of  hyd- 
rated lime  have  been  more  retarded  by  the  manufac- 
ture of  only  partly  hydrated  lime  than  from  all  other 
causes.  Any  method  of  manufacturing  hydrated  lime 
continually  to  produce  a  perfect  product  must  he  based 
upon  weighing  the  lime  used  and  measuring  the 
amount  of  water  added. 

Advantages  of  Hydrated  Lime  from  the  Stand- 
point of  the  Manufacturer. — One  of  the  great  difficul- 
ties in  connection  with  the  manufacture  of  lime  is  the 
perishable  quality  of  the  product.  Lump  lime  cannot 
be  stored  for  any  length  of  time  without  deteriorations, 
thus  making  the  operation  of  the  plant  dej^endent  up- 
on the  season  and  the  whims  of  the  weather.  Kilns 
must  be  fired  up,  damped  down,  or  put  out,  according 
to  the  season  of  the  year  and  the  condition  of  the  wea- 
ther. This  unevenness  of  operation  results  in  a  high 
unit  cost.  Since  hydrated  lime  can  be  stored  in  bins 
in  a  manner  similar  to  cement,  it  is  possible  to  make 
the  operation  of  the  plant  more  nearly  continuous, 
thereby  introducing  economies  in  the  manufacture  and 
reducing  the  cost.  The  manufactvu-e  of  hydrate  also 
means  a  more  extended  market,  as  hydrated  lime  can 
be  used  for  a  number  of  ])ur])oses  for  which  ((uicklime 
is  not  suitable. 

Advantages  to  the  Dealer. — Three  principal  advant- 
ages to  the  dealer  arc  the  ease  in  handling,  less  deter- 
ioration of  the  product,  and  the  freedom  from  fire  risk. 
These  three  facts  alone  should  convince  the  dealer 
that  it  is  more  economical  to  handle,  hydrated  lime. 

Use  of  Hydrated  Lime. — In  general  it  may  be 
stated  that  hydrated  lime  is  suitable  for  any  use  in 
the  building  trade  to  which  lump  lime  can  be  put,  and 
it  would  appear  that  as  soon  as  the  material  comes  in- 
to general  use,  its  advantages  will  be  found  to  far  out- 
weigh any  disadvantages.  The  use  of  hydrated  lime 
does  away  with  the  necessity' of  slaking  lime  to  a  paste, 
thus  saving  the  sjjace  reciuired  for  the  slaking  bed  as 
well  as  the  labor  of  slaking.  By  the  use  of  hydrate  it 
is  possible  to  proportion  the  mortar  so  as  to  have  exact 
quantities  present,  since  this  form  of  lime  comes  into 


the  market  in  convenient  packages  of  known  weight. 
This  point  is  always  appreciated  by  the  architect  and 
engineer,  as  it  is  a  well-known  fact  when  lump  lime 
is  used  as  much  sand  as  possible  is  added,  with  the 
result  that  the  mortar  is  lean  and  possesses  little 
strength. 

Mortar  Made  from  Hydrate  Stronger  Than  That 
Made  from  Slaked  Lime. — In  June,  1910,  the  writer 
presented  the  results  (jbtained  from  an  extended  series 
of  tests  on  mortars  made  from  both  hydrated  lime  and 
lump  lime  to  the  American  Society  for  Testing  Mater- 
ials. (_)ne  of  the  most  important  conclusions  drawn 
from  these  investigations  was  that  the  mortar  pro- 
duced from  hydrated  lime  was  stronger  than  that  pro- 
duced from  the  ccjrresponding  lump  lime  slaked  to  a 
paste.  This  conclusion  was  to  be  expected,  since  it 
is  possible  to  manufacture  hydrated  lime  by  mech- 
anical means  under  good  chemical  control  which  is 
more  thoroughly  slaked  than  it  is  possible  to  slake 
lumj)  lime  on  the  job. 

Practically  all  those  who  have  investigated  the 
strength  of  lime  mortars  have  recommended  the  use 
of  hydrated  lime  in  place  of  lump  lime.  In  Bulletin 
No.  30  of  the  U.  S.  Bureau  of  Standards  the  following 
statement  is  made: — "The  proportion  of  impurities  in 
hydrated  lime  is  generally  less  than  in  the  lime  from 
which  it  is  made.  In  building  operations  hydrated  lime 
may  be  used  for  any  purpose  in  place  of  lump  lime, 
with  precisely  similar  results.  The  consumer  must  pay 
the  freight  on  a  large  amount  of  water,  but  the  time 
and  labor  required  for  the  slaking  are  eliminated  and 
there  is  no  danger  of  spoiling  it  either  by  burning  or 
incomplete  slaking.  For  all  building  purposes  hyd- 
rated lime  is  to  be  preferred  to  lump  lime.  By  its  use 
the  time  and  labor  involved  in  slaking  may  be  saved 
and  the  experience  of  the  laborer  is  eliniinated  as  a 
factor  in  the  problem." 

If  the  use  of  hydrated  lime  in  the  building  trade  is 
to  be  increased,  this  can  be  brought  about  only  by  the 
manufacturers  of  hydrate  preparing  and  marketing 
only  such  material  as  is  sound  and  contains  no  free 
lime.  There  is  an  increasing  demand  for  hydrate  for 
use  in  concrete  to  render  the  material  more  plastic 
and  dense.  Hydrated  lime  can  be  advantageously  used 
in  all  cement  plaster  and  stucco  to  make  them  work 
smoothly  and  give  a  more  pleasing  color.  In  all  these 
uses  the  soundness  of  the  hydrate  is  the  paramount  re- 
r|uirement.  No  one  would  think  of  using  unsound  ce- 
ment— why,  then,  should  they  expect  to  use  unsound 
hydrate? 

The  market  for  hydrated  lime  is  present,  and  a 
concerted  action  on  the  part  of  the  lime  manufacturers 
to  exercise  the  care  necessary  to  make  a  thoroughly 
hydrated  lime  will  result  in  a  mure  extended  use  of 
the  material.  It  is  to  be  hoped  that  the  manufacturers 
will  direct  their  energies  along  this  line. — Concrete- 
Cement  Age.' 


The  American  Society  of  Civil  Engineers  have  ap- 
pointed a  special  committee  to  codify  ])resent  practice 
on  the  bearing  power  of  soils  for  foundations  and  ti> 
report  upon  the  physical  characteristics  of  soils  in  their 
relation  to  engineering  structures.  The  committee  have 
prepared  three  sets  of  questions  asking  (1)  for  results 
of  tests  for  bearing  value  of  soils;  (2)  for  data  as  to 
the  bearing  value  of  soils  from  existing  structures ; 
and  (3)  for  local  practice  as  to  the  bearing  value  of 
soils.  Answers  to  any  or  all  of  these  series  of  ques- 
tions are  requested  from  e^•er\■  one  having  information 
concerning  them. 
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The  Five  Orders  of  Architects 

TNI'',  fallowing-  extracts  fruin  ;i  musty  volume  of 
the  18th  eeut\u-y  mi  the  duty  of  the  architect, 
coutained   iu   a   recent   issue  of  the  i.ouclon 
Builder,  ma}-  appeal  to  the  humorous  side  of 
line  t  if  our  readers  : 
"As  there  be  five  Orders  of  Architecture — namely, 
ihe  Tuscan,  Dorick,  lonick,  Corinthian,  and  Composite, 
(if  which  all  elegant  structures  be  composed  or  orna- 
mented—so likewise  are  there  five  orders  or  dififerent 
kinds  of  architects,  each  differing  fmm  mu'  another, 
\  et  all  of  them  are  paid  or  recompensed  in  like  man- 
ner h\-  those  requiring  their  services,  and  the  payment 
is  at  the  rate  of   £5  ])er  centum  on  the  moneys  ex- 
l)en<led  on  the  erection  of  the  structure  devised  by  the 
architects. 

".And  the  First  Order  of  Architects  is  that  called 
the  .\rt  .\rchitect,  w  In  >  hath  nuich  conceit  of  his  call- 
ing, lie  is  oft-times  dressed  in  curious  fashion  in  a 
coat  of  \el\'et,  and  weareth  a  beauteous  tie  and  a  soft 
hat.  His  hair  falleth  over  his  forehead  in  curls  and 
(|uainth'  toucheth  his  collar.  Those  who  employ  him 
fear  him,  for  he  who  crosseth  his  fanc}'  he  treateth  as 
a  felon  or  else  sheddeth  salt  and  bitter  tears.  His  de- 
vices foi-  luiildings  are  oft-trmes  exceeding  quaint,  and 
at  times  inconvenient  to  those  who  occupy  the  dwell- 
ings he  deviseth.  Yet  is  there  thought  and  meaning 
al)undant  in  all.  He  deviseth  hearts  upon  doors  and 
chinmey-corners,  the  tires  whereof  oft-times  smoke, 
vet  their  appearance  is  exceeding  quaint  and  primitive. 
He  ([uarrelleth  with  the  decrees  of  the  local  surveyor, 
as  no  such  an  one  existed  in  the  time  of  the  Heptarchy. 
The  latches  upon  his  doors  one  puUeth  with  a  boot- 
lace, and  he  thinketh  of  a  pigeon-cot  and  sundial  even 
in  the  forecourt  of  a  City  office.  Thy  garden  space  he 
lilleth  with  cli])ped  yews  and  lil}"  ponds,  and  the  pegs 
for  thv  \va>]iing  will  he  design  to  teach  thy  maidser- 
vant culture. 

"Now,  the  Second  Order  of  Architects  is  that  called 
I'ractical.  and  ntmc  wnuld  know  them  from  stock- 
brokers by  outward  seeming.  L'ldike  the  architect 
of  the  first  order,  he  of  the  .second  order  buyeth  thy 
chinmey-pieces  ready-made  and  kuoweth  wdiere  thy 
wife  wantyth  the  draining-board  of  a  sink  that  her 
maid  may  ]jlace  unwashed  crockery  thereon  without 
hurt.  He  fallelh  in  readil}-  with  th}-  wishes,  saying 
this  is  the  whole  duly  nf  one  of  his  calling.  Yet  may- 
haj)  thou  wilt  di>CM\er  the  dwellings  he  deviseth  are 
exceedingly  CMUunonplace  and  like  to  those  raised  b}' 
the  builder  without  aid,  and  thou  mayest  find  him  more 
l)ractical  in  word  than  in  deed. 

"The  Third  Order  of  Architects  is  the  Competitive 
Architect,  and  the  manner  of  his  working  is  altogether 
different  from  that  of  the  architect  of  the  first  and  sec- 
t»nd  order,  bor  whereas  these  are  chiefly  concerned 
with  tile  devising  of  dwellings,  the  Competitive  .\r- 
chitect's  brain  is  even  like  unto  a  seething  caldron  of 
mighty  thought-.  Me  draweth  out  schemes  f' >r  public 
l)uii(lings  which  are  not  straightway  given  untu  him, 
but  only  if  they  have  been  matched  against  many 
others  and  adjudged  better  than  they  are.  He  burnetii 
tile  mid-night  lamp,  and  sweat  rolls  down  his  forehead 
even  on  to  the  jjaper  whereon  he  worketh.  He  is  bal- 
anced in  the  scales  of  hope  and  of  fear,  and  his  excite- 
ments are  many.  For,  as  Holy  Writ  hath  it,  many  are 
called  but  few  chosen,  and  oft-times  the  architect  of 
tlic  third  order  cannot  discharge  the  reckoning  of  his 
washerwoman.  Yet  fixeth  he  his  eyes  on  the  stars  and 
his  mind  is  filled  with  great  thought.  When  he  suc- 
ceeds he  oft-times  watclietli  princes  lay  the  corner- 


stone of  his  Iniildings  while  many  applaud,  and  his 
name  waxeth  great  in  the  land. 

"Now,  the  Fourth  Order  of  Architects  men  call 
Speculative  and  very  dift'erent  is  their  method.  For 
the  first  three  orders  have  no  thought  of  the  where- 
withal from  which  payment  must  come,  but  wait  in 
their  chambers  for  the  knock  of  the  client.  But  those 
of  the  fourth  order  see  a  fair  piece  of  land  and  show 
those  who  desire  money  how  by  building  therein  they 
can  make  more.  Yea,  balance  sheets  are  the  weapons 
wherewith  they  fight,  and  they  will  even  tell  one 
where  money  can  be  had  at  interest  if  more  can  be 
made  by  borrowing  thereof.  As  other  men,  some 
among  them  are  good  and  others  bad,  who  lead  the- 
unwary  into  pitfalls  and  grow  fat  with  the  five  per- 
centum  on  what  has  been  expended.  Yet  the  fourth 
order  has  its  uses,  nor  may  man  condemn  them  with- 
out judgment. 

"The  Fifth  Order  of  Architects  is  that  called  Offi- 
cial, and  hath  this  difference  from  all  others.  For 
whereas  the  four  orders  we  have  mentioned  live  even 
ui)on  five  per  centum  or  starve  because  it  is  lacking, 
the  Official  order  is  payed  even  by  salary  by  public 
bodies  who  employ  them  continuously.  So  care  sitteth 
not  beside  them,  but  neither  does  the  hope  of  great 
reward  brighten  their  years.  And  have  they  the  bit- 
terness spoken  of  in  Holy  Writ  of  serving  masters 
manifold,  who  are  appointed  not  because  of  their  know- 
ledge of  Art,  but  simply  by  the  pleasure  of  the  rate- 
payer. And  they  get  them  grey  hairs  and  troubles 
attending  many  committee  meetings,  nor  are  those  who 
serve  many  gratefully  treated.  And,  ,as  amolig  the 
other  orders,  some  are  cunning  and  fashion  great  de- 
vices, while  others  have:  not  the  skill  of  the  artist. 

"And  the  aforesaid  we  have  mentioned  are  the  five 
Orders  of  Architects  who  use  the  five  Orders  of  Archi- 
tecture that  the  children  of  man  may  have  habita- 
tions, for,  since  mankind  must  increase  and  multiply, 
so  must  they  have  buildings  that  their  bodies  be  not 
destroyed  by  the  rigour  of  the  elements." 


F I^b^QUENT  inquiries  are  made  for  methods  of 
cleaning  stone.  The  use  of  acids  is  generally 
to  be  deprecated,  because  they  tend  to  injure 
the  texture  of  the  stone.  The  following  sug- 
gestions are  given  by  an  English  contemporary :  Equal 
])arts  of  muriatic  acid  and  water  will  remove  spots  of 
mortar  on  brick  or  stonework,  l)ut  it  is  not  the  right 
material  for  cleaning  stone  that  is  begrimed  from 
smoke  and  dirt.  To  accomplish  this,  appl}-  to  the  sur- 
face, with  a  long-handled  fibre  brush,  a  strong  solu- 
tion of  caustic  solution  of  pearlash.  Let  it  remain  on 
for  aljout  fifteen  ininutes,  then  wash  several  times 
with  clear  water,  using  a  stiff  brush  or  broom  for  th'e 
])urpose.  H  this  is  not  eft"ective  enough,  scrub  the 
stone  with  a  stiff  fibre  brush,  using  soft  soap  and  con- 
centrated h^e  and  sand,  allowing  this  to  remain  on  the 
stone  until  nearly  dry,  then  rinse  with  clear  water, 
using  a  l)rush  to  remove  cleaning  material.  Protect 
the  hands  with  rubber  gloves. 


.\t  a  plant  being  constructed  in  Illinois,  tailings 
from  coal  mines  are  to  be  substituted  for  clav  in  the- 
manufacture  of  bricks.  The  process  entails  the  com- 
bination of  some  coarse  material,  containing  silica, 
w  ith  a  l>inder  of  finely  divided  particles  of  silica,  al- 
umina, jiotassimn,  or  sodium,  in  ])ro])er  proportions. 
Bricks  already  made  have  withstood  a  temperature 
of  2.900  degrees  F.  and  a  ])ressure  of  20,000  lbs.  to  the 
scpiare  inch,  it  is  claimed. 
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Mr.  E.  G.  M.  C'apv,  tlic  l-.n^nncers'  ('liih,  and  the  (iartii 
Company  have  each  given  a  machine  gun  for  the  00th  Bat- 
talion which  has  just  been  raised  in  Montreal. 

Mr.  J.  F'".  McNamara  has  succeeded  Mr.  VV.  E.  Oakley 
as  General  Manager  of  the  Bayonne  Castings  Company, 
Bayonne,  N.  J.  The  President  of  this  firm,  Mr.  R.  C.  Stan- 
ley, advised  us  that  the  (■<}nipany  has, been  completely  re- 
organized and  that  .such  changes  have  lieen  made  through- 
out the  foundry  and  the  ollice  as  will  insure  prompt  and  sat- 
isfactory services. 

Mr.  Ralph  T.  Coc,  Manager  of  the  Canadian  Sirocco 
Company,  Limited.  Windsor,  since  the  organization  of  the 
company,  has  resigned  to  enter  the  engineering  service  and 
sales  field  in  New  York  State.  Mr.  Coe  has  been  appointed 
District  Manager  for  Warren,  Webster  &  Company,  and  the 
American  Blower  Company,  and  will  have  offices  at  .519  In- 
surance Buildin.g.  Rochester,  and  19  Live  Stock  Exchange 
Building,  Buffalo. 

Mr.  G.  R.  G.  Conway,  M.  Can.  Soc.  C.  E.,  has  resigned 
as  Chief  Engineer  of  the  British  Columbia  Electric  Railway 
Company,  Limited,  and  has  been  apjjointed  Consulting  En- 


Mr.  G.  H.  G.  Conway. 


gineer  to  the  company.  In  addition  he  intends  to  take  up 
private  practice  in  Toronto.  Previous  to  his  association  with 
the  British  Columbia  Railway,  Mr.  Conway  was  Consulting 
Engineer  in  connection  with  the  construction  of  the  Coquit- 
1am  dam  for  the  Vancouver  Power  Company,  and  prior  to 
his  work  in  British  Columbia  he  represented  Mackenzie, 
Mann  &  Company,  as  Chief  Engineer  for  the  Monterey  Rail- 
way, Light  &  Power  Company  and  the  Monterey  Water 
Works  &  Drainage  Company,  at  Monterey,  Mex.  Mr.  Con- 
way was  educated  at  Hartley  University  College,  Southamp- 
ton, England.  On  leaving  college  he  became  assistant  to  the 
late  Mr.  James  Mansergh,  a  former  President  of  the  Insti- 
tution of  Civil  Engineers,  and  later  Resident  Engineer  of 
the  City  of  Aberdeen.  Mr.  Conway  expects  to  open  his  To- 
ronto office  at  the  end  of  July. 

Mr.  M.  J.  Butler,  C.M.G.,  executive  head  of  .Armstrong, 
VVhitworth  of  Canada,  Limited,  and  ex-president  of  the  Can- 
adian Society  of  Civil  Engineers,  is  to  be  appointed  con- 
sulting  engineer  of  the  Montreal  city  water-works,  which 
will  include  the  construction  of  the  filtration  plant  and  the 
widening  of  the  aqueduct.    This  work  involves  an  enormous 


expenditure.  Five  million  dollars  has  already  been  spent 
and  the  Controllers  are  asking  for  authority  to  spend  an 
additional  $.'!,r)00.()00,  made  up  as  follows:  $1,. 500,000  for  in- 
stalling the  hydraulic  power  plant,  pumi)S,  etc.;  $67.">,000  for 
strengthening  the  retaining  walls;  $560,000  for  bridges  over 
the  open  viaduct;  $475,000  for  additional  improvements  at  tin 
entrance  of  the  open  viaduct;  $100,000  for  water-gates;  $87,- 
864  for  the  supervision  of  the  works;  $35,000  for  fences;  $25.- 
000  for  ditches;  $15,000  for  culverts;  and  $25,000  for  a  wall  ai 
liond  .Street. 

Under  the  re-organization  of  the  firm  of  M.  Beatty  & 
.Sons,  Limited,  of  Welland,  Ont.,  which  has  just  come  intri 
effect,  Mr.  H.  L.  Beatty  becomes  President  and  Mr.  A.  I. 
Beatty  Vice-President  and  General  Manager.  Mr.  Harris  T 
Dunbar,  of  Buffalo,  becomes  a  member  of  the  Board  of 
Directors.  Messrs.  V.  R.  Browning,  B.  F.  Miles  and  R.  .\ 
(ireene  sever  their  connection  with  the  company. 


Mainly  Constructional 

East  and  West  — From  Coast  to  Coast 


The  Cedars  Rapids  Manufacturing  and  Power  Company 
have  under  consideration  adding  10,000  to  .30.000  horse  power 
to  the  capacity  of  the  ])lant.  Provision  was  made  for  this  in 
the  original  plans. 

The  Aetna  Explosives  Company,  who  are  building  a  plant 
in  Montreal,  have  placed  an  order  with  the  Turbine  Equi[i 
ment  Company  for  two  750  k.w.  non-condensing  steam  tui 
bine-driven  alternators. 

A  recent  contract  award  of  interest  is  that  lor  an  incin- 
erator for  the  town  of  Transcona,  Man.  The  successful  ten- 
derers were  The  Ideal  Incinerator  Company,  Toronto,  at  a 
figure  in  the  neighborhood  of  $20,000. 

In  future  the  Montreal  Council  will  purchase  rough 
granite  stones  and  have  them  dressed  in  the  city,  the  Stone- 
cutters' Union  having  offered  to  cut  straight  curbs  at  27-cen!- 
a  foot  and  the  corner  stones  at  30  cents  a  foot. 

The  Ric-wiL  Underground  Pipe  Covering  Company,  with 
head  office  at  Cleveland,  O..  has  received  an  Ontario  licen«< 
authorizing  it  to  carry  on  its  business  of  manufacturing  pipes, 
fittings  and  pipe  coverings  in  that  province.  The  license  lim- 
its the  amount  of  capital  to  be  used  in  the  province  to  $40,000. 

Messrs.  Viau  &  Venne,  architects,  Montreal,  have  award- 
ed additional  contracts  in  connection  with  the  school  and 
residence,  which  are  to  be  erected  on  Fifteenth  Ave.,  Lachine. 
Que.,  at  a  cost  of  $150,000.  The  building  is  to  be  60  ft.  by 
243  ft.  in  dimensions,  four  storeys  high,  of  concrete  and  brick 
construction. 

Mr.  Paul  A.  Schoellkopf.  of  the  Hydraulic  Power  Com- 
pany, is  interesting  himself  in  a  scheme  of  permanent  illum- 
ination of  the  Falls.  Mr.  Schoellkopf  has  just  returned  from 
the  San  Francisco  Fair  and  states  that  he  will  use  his  in- 
fluence to  have  the  searchlight  plant  now  used  at  the  Fair 
removed  to  Niagara  Falls,  as  soon  as  the  \\'estern  exhibition 
is  closed. 

Excavation  has  already  begun  for  the  construction  of  the 
new  plant  of  the  Canadian  Car  and  Foundrj-  Company,  at 
Isingsland.  New  Jersey.  Work  is  to  be  pushed,  and  it  is 
understood  a  building  1,350  by  327  ft.  will  be  erected.  The 
plant  will  be  used  for  assembling  and  loading  work  in  the 
fulfilment  of  the  contract  for  shells  which  the  company  has 
with  the  Russian  Government. 

The  new  orphanage  which  is  being  erected  on  Decary 
Boulevard.  Montreal,  at  a  cost  of  $175,000.  has  reached  the 
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roofing  stage.  Good  progress  has  been  made  on  the  build- 
ing throughout.  The  architect  is  Mr.  A.  J'iche,  of  Montreal, 
and  the  contractors  are  The  Deakin  Construction  Company, 
of  Montreal.  The  new  building  is  of  brick  construction,  with 
stone  trimmings. 

The  foundation  work  has  been  started  for  the  new  theatre 
which  the  St.  Denis  Theatre  Company,  Limited,  are  going 
to  erect  on  St.  Denis  Street,  Mo'ntreal,  at  a  cost  of  $;iOO,000, 
The  architects  are  Barott,  Blackader  &  Webster,  of  Mont- 
real, and  the  general  contractors  Messrs.  Norcross  Bros. 
i  ipnipan\-,  Limited,  Montreal.  The  building  is  to  be  305  feet 
by  111)  feel  in  dimensions,  of  brick  and  steel  construction. 

Work  is  progressing  rapidly  on  the  two  large  bhocks 
which  are  being  erected  on  Portage  Avenue,  at  Winnipeg. 
Day  and  night  shifts  are  being  worked  in  order  that  the 
buildings  may  be  finished  by  next  fall.  Messrs.  the  Suther- 
land Construction  Company  have  the  contract  for  the  Curry 
Block,  while  Messrs.  Carter-Halls-Aldinger  Limited,  have 
the  contract  for  the  Paris  Building,  both  of  which  will  cost 
in  the  neighborhood  of  $350,000. 

One  of  the  largest  industrial  mergers  of  recent  years  in 
the  West  was  recently  consummated  with  the  merging  of  the 
Western  Foundry  and  Metal  Company,  Limited,  and  the 
Canadian  J-".quipment  and  Supply  Company,  Limited,  both  of 
Calgary,  and  the  International  Supply  Company,  Limited,  of 
Medicine  Hat,  into  the  Canadian  Western  Foundry  and  Sup- 
])ly  Company,  Limited,  capitalized  at  $1,000,000,  with  head 
offices  in  Calgary. 

In  addition  to  building  a  transmission  line  to  Quebec, 
made  possible  through  the  control  of  the  Dorchester  Elec- 
tric Company,  The  Shawinigan  Water  and  Power  Company 
propose  to  enlarge  the  capacities  of  The  Northern  Aluminium 
Company  and  The  Canada  Carbide  Company,  with  which 
the  Shawinigan  company  is  associated.  The  Aluminium  com- 
pany will  install  a  plant  for  the  making  of  rods,  which  are 
now  made  in  the  United  States  from  the  raw  material  manu- 
factured and  shipped  by  the  company. 

( )pcrations  have  been  commenced  on  the  construction  of 
a  rural  telephone  system  covering  the  district  south  of  the 
city  of  Prince  Albert.  It  is  intended  that  ultimately  this  sys- 
tem shall  cover  a  district  of  about  two  hundred  square  miles. 
The  operations  are  being  carried  out  by  the  South  Prince 
.Albert  Rural  Telephone  Company,  which  was  originally  oper- 
ating in  this  district.  The  contract  for  the  work  has  been 
let  to  the  North  Saskatchewan  Telephone  Development  and 
Construction  Company.  The  line  is  purely  a  farmer's  tele- 
phone system,  and  among  the  towns  it  will  touch  will  be 
included  Davis,  Clouston,  MacDowall  and  probably  St.  Louis. 

Objection  to  the  latest  plans  for  constructing  under- 
ground conduits,  designed  by  the  Montreal  Electrical  Com- 
mission, has  been  taken  by  some  of  the  companies  interested. 
Hitherto  the  cables  for  the  police  and  fire  alarm  signals  and 
for  the  light  and  power  companies  have  been  placed  in  the 
same  conduits,  but  it  is  now  declared  that  trouble  is  likely  to 
result  from  this  system,  and  it  is  asked  that  separate  con- 
duits be  constructed.  This  will  increase  the  cost,  and  the 
cliairnian  of  the  Quebec  Public  Utilities  Commission  has 
agreed  to  adjourn  consideration  of  the  plans  with  a  view  to 
having  the  power  companies  confer  with  the  members  of  the 
I-^lectrical  Commission. 

An  important  by-law  was  introduced  as  the  last  meet- 
ing of.  the  Winnipeg  City  Council.  This  by-law  was  in  re- 
spect to  the  height  of  buildings  and  the  approval  of  plans 
showing'  encroachments  on  pulilic  thoroughfares.  It  pro- 
vides that  no  buildings  shall  he  of  greater  height  than  one 
and  three-quarters  the  width  of  the  street  on  which  it  is  to 
front,  and  no  building  shall  in  any  case  exceed  198  feet  in 
licight.  Spires  or  towers  may  be  erected  above  buildings, 
but  they  must  not  exceed  three-lifths  of  tlie  height  of  the 


building  nor  must  they  exceed  300  feet  in  any  case.  Final 
consideration  of  the  proposed  by-law  will  be  given  at  the 
ne.xt  meeting  of  the  council. 

The  Grand  Trunk  Pacific  drydock  at  Prince  Rupert,  B.  C, 
(described  in  detail  in  a  recent  issue  of  the  Contract  Record), 
will  be  electrically-equipped.  The  power  house,  104  x  148 
feet,  constructed  of  steel  and  concrete,  contains  two  1,000 
k.w.  turbine  generators  and  a  steam-driven  air  compressor 
of  1,500  cubic  feet  capacity.  There  are  also  six  400  h.p.  water 
tube  boilers  supplied  with  automatic  stokers '  of  the  chain 
grate  type.  A  system  of  underground  electrical  conduits  has 
been  installed  throughout  the  shipyard.  On  the  dock  three 
air  compressors  of  500  cubic  feet  each  and  twelve  34-in.  cen- 
trifugal pumps  are  electrically  driven.  Each  shop  and  the 
power  house  are  equipped  with  a  15-ton  electrical  overhead 
crane. 

One  of  the  Canadian  concerns  which  has  benefited  ma- 
terially from  war  orders  is  Sheldon's  Limited,  of  Gait,  Ont., 
which  owns  and  operates  one  of  the  finest  grey  iron  foundries 
in  the  Dominion.  Originally  producers  of  heating,  ventilat- 
ing and  drying  plants,  the  company  was  one  of  the  first  to 
turn  its  attention  to  shell  making,  and  owing  to  its  aggressive 
management  was  among  the  first  to  secure  orders  from  the 
British  Government  in  connection  with  war  supplies,  and 
they  are  now  working  on  very  satisfactory  contracts.  Ac- 
cording to  a  recent  financial  report,  the  net  earnings  of  the 
company  for  the  last  four  years  have  averaged  about  three 
and  a  half  times  the  bond  interest.  Net  earnings  for  the  cur- 
rent year  are  expected  to  be  more  than  double  those  of  the 
previous  four  years. 

Suit  has  been  entered  in  the  Supreme  Court  by  Messrs. 
Palmer  Bros.  &  Henning,  contractors,  against  the  Northern 
Construction  Company,  Limited,  Messrs.  Mackenzie  &  Mann, 
the  Cowan  Construction  Company,  Limited,  the  Canadian 
Northern  Pacific  Railway  Company,  the  National  Trust  Com- 
pany and  the  British  Empire  Trust  Company,  in  which  the 
plaintiffs  dairy  the  sum  of  $39.3,197,  the  amount  they  allege 
is  due  them  as  balance  for  work  done  in  building  a  portion 
of  the  Canadian  Northern  Pacific  Railroad.  The  total  con- 
tracts secured  by  .Palmer  Bros,  and  Henning,  as  set  out  in 
the  pleadings,  amount  to  $3,338,719,  of  which  all  but  $393,197 
has  been  paid.  The  cfaim  for  constructing  the  line  from 
Mile  40  to  Mile  74.6  comes  to  $743,714.  That  for  the  line  from 
Mile  37  west  of  Yellowhead  Pass  to  Mile  35  is  $463,714,  which 
includes  $76,750  for  1,338  feet  of  tunnel.  The  cost  of  the  line 
from  Mile  405  to  Mile  434.50  is  given  at  $1,008,376. 

The  proposed  new  water-works  scheme  at  Victoria  Park, 
as  outlined  by  Works  Commissioner  Harris  and  recommend- 
ed to  the  Toronto  Board  of  Control,  will  cost  about  $6,000,- 
000,  and  take  four  years  to  build.  Some  time  ago  the  citizens 
passed  favorably  upon  a  by-law  for  water-works  extensions, 
amounting  to  $6,667,000.  Of  this  amount  about  one  and  a 
half  millions  has  been  sold,  and  the  money,  with  the  excep- 
tion of  perhaps  $100,000,  has  been  used  up.  The  duplicate 
water-works  scheme  involves  the  laying  of  large  mains  in 
North  Toronto,  as  well,  for  which  debentures  will  shortly- 
be  issued.  The  pumping  capacity  of  the  city  now  is  about 
100,000,000  gallons  a  day,  and  the  consumption  from  50,000.- 
1)00  In  60,000,000  gallons  daily,  but  the  Works  Commissioner, 
.\ir.  Harris,  points  out  that  in  four  years  this  will  be  greatly 
increased.  The  new  plant  will  have  a  daily  pumping  capacity 
of  65.000,000  gallons,  and  that  will  bring  the  total  pumping 
capacity  of  the  city  up  Ic,  n;5,()()().()(){)  gallons  daily. 

The  present  status  of  the  harbor  development  work  at 
Toronto  recalls  the  fact  that  the  sum  of  .$2,000,000  is  being 
spent  this  year  on  the  city's  water-front  from  the  Don  to 
the  Humber.  Last  year  the  sum  of  $1,400,000  was  spent. 
The  total  cost  of  the  undertaking  is  $24,000,000.  The  con- 
tracts awarded  to  date  represent  the  expenditure  of  $ll.ooo,- 
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OOO.  Tlic  mininiiini  ainniiiit  to  l)c  tillfd  in  is  22,000, OOO  ciihic 
yards  and  the  maximum  :f2,000,()00  cubic  yards.  The  expendi- 
ture up  to  the  present  time  represents  $1,100,000  for  work 
under  water  and  $;iOO,000  for  work  above  water.  One-fifth 
of  tlic  Ashbridge's  Bay  work  has  been  filled  in,  while  the 
Don  diversion  channel  has  been  completed.  The  ships' 
channel  is  to  be  completed  by  the  fall.  Of  the  expenditure 
of  $2,000,000  the  sum  of  $1,750,000  goes  into  the  work  at  the 
foot  of  Cherry  Street  and  $2,'>0.000  at  Sunnyside.  The  Chief 
ICnginecr  of  the  Harbor  Commission,  Mr.  E.  L.  Cousins, 
who  is  tlie  author  of  the  idans  <<i  this  great  undertaking,  is 
now  working  for  the  (Tovernment  on  the  City's  transportation 
problem. 


Large  Oil  Tanks  at  Montreal 

On  an  ideal  locatimi.  on  the  Tarte  Pier  of  the  Montreal 
Harbour  Commissioners,  the  Asphalt  and  Supply  Company, 
Limited,  Board  of  Trade  Building.  Montreal,  have  erected 
two  immense  f)il  tanks  for  the  purpose  of  storing  oil  used 
for  road  purposes.  Each'  tank  has  a  diameter  of  9r,  feet  by 
liO  feet,  with  a  capacity  of  :i7,.')00  barrels,  or  a  total  of  l.-),000 
tons.  In  addition  there  is  a  barrelling  tank  of  1,000  barrels 
capacity,  fed  from  the  main  tanks  by  means  of  underground 
pipes,  and  a  fuel  oil  tank  of  1,000  gallons  capacity,  which 
draws  its  supply  from  the  liarrelling  tank.  The  fuel  f)il  is 
utilized  in  a  fuel  oil  boiler  which  'generates  steam  for  heat- 
ing the  oil  prior  to  its  being  barrelled.  The  oil  from  the 
main  tanks  is  forced  into  the  barrelling  tank  by  means  of  a 
pump.  It  is  intended  to  add  the  necessary  equipment  for 
refining  the  oil  into  asphalt. 

The  oil  is  brought  to  Canada  in  oil  tank  steamers,  one 
of  which,  the  San  Urbano,  recently  arrived  in  the  port.  This 
vessel  discharged  its  cargo  of  10.000  tons  in  ten  hours.  She 
is  an  oil-driven  vessel,  and  is  part  of  a  fleet  owned  by  the 
Eagle  Oil  Transport  Company,  of  London,  one  of  the  many 
enterprises  headed  by  Lord  Cowdray.  The  oil  is  pumped 
from  the  oil-fields,  situated  eighty  miles  from  Tu.xpani,  Mexi- 
co, to  the  shore,  where  it  is  stored  in  tanks  ready  to  be 
pumped  into  the  vessels. 

The  Asphalt  and  Su])ply  Company's  tanks  are  situated 
very  near  the  harbour,  and  are  filled  direct  from  the  steam- 
ers by  means  of  heavy  armoured  hose,  which  is  connected 
to  the  tanks  of  the  steamer.  The  pumps  of  the  latter  are 
then  set  to  work,  the  hose  being  shifted  to  the  various  tanks 
of  the  steamer  as  required. 


From  M.  Beatty  &  Sons.  I^imited.  Welland,  Ont.,  we 
have  received  a  copy  of  an  interesting,  informative  booklet 
issued  in  conjunction  witli  tlie  iirm's  general  catalogue  No.  21, 


which  contains  illustrations  and  condensed  descriptions  of 
Beatty  hrjists  and  handling,  dredging,  and  excavating  equip- 
ment. The  firm's  products  are  too  well  known  to  require 
special  commendation  at  our  hands.  Only  a  small  part  of 
the  various  equipment  is  shown,  the  purpose  of  the  book  t)e- 
ing  to  give  the  contractor  concise  information  calculated  to 
be  suggestive  to  him.  The  firm's  general  catalogue,  which 
will  be  sent  on  request,  gives  a  detailed  description  of  Beatty 
hoists,  with  tables  showing  sizes,  capacities,  and  weights. 


The  Repul)lic  of  Cuba  has  established  a  permanent  ex- 
hibition to  which  foreign  countries  have  been  invited  to  con- 
tribute. Articles  taking  up  large  space  are  excluded.  In  ad- 
dition to  the  products  of  various  countries,  arrangements  have 
been  made  for  placing  on  show  lists  of  trade  marks  and  patent 
agents,  steamship  lines,  prices,  books  and  pamphlets  on  com- 
mercial and  industrial  matters,  and  so  forth. 


The  General  Car  and  Machinery  Works,  Limited,  ot 
Montmagny,  P.  Q.,  makers  of  road  machinery,  have  opened 
an  office  at  317  St.  James  Street,  Mf)ntreal,  under  the  man- 
agership of  Mr.  J.  H.  Langis. 


In  all  htiilflings  where  munbers  of  machines  are 
working  sinuiltaneously,  reinforced  concrete  otYers 
manifest  advantages,  because  its  exceptional  rigidity 
and  solidity  enable  the  construction  to  absorb  vibra- 
tion in  a  most  effective  manner.  Apart  from  any 
question  of  comfort  to  workpeople,  and  of  freedom 
from  damage  to  the  strticture  itself  as  a  result  of  vibra- 
tion, the  machinery  runs  better  and  lasts  longer  than 
tliat  in  a  building  subject  to  vibration.  It  is  stated  by 
Mr.  I.eonard  C.  Wason,  of  Boston,  that  cotton  manu- 
facturers in. the  United  States  have  found  that  looms 
can  be  run  fifteen  per  cent,  faster  on  concrete  floors 
than  on  wooden  floors  subject  to  vibration  ;  and  that 
a  considerable  saving  of  power  can  be  effected  in  con- 
sequence of  the  rigidity  of  the  ci  mstrtictifm. 


In  a  paper  read  to  the  Royal  Institute  of  British 
Architects,  Mr.  Segar  Owen  says  that  the  ideal  factory 
for  reinforced  concrete  is  one  made  up  of  units  of 
s])ace  and  loads  as  regards  floor  area  and  machinery, 
each  floor  being  set  out  without  much  possibility  of 
change.  Fire-resisting,  temperate,  vermin-proof,  these 
buildings  form  excellent  stores,  and  where  carriage  of 
large  and  heavy  girders  to  the  works  site  is  a  big  item 
of  expenditure  a  considerable  saving  can  be  made  by 
this  form  of  construction. 


Storage  tanks  of  the  Asphalt  and  Supply  Company,  Limited,  Tarte  Pier.  Montreal. 
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News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Belleville,  Ont. 

Tlic  layiiii;  of  ])avoincnt  on  Pinnacle 
Street,  (k>orgc  Street  and  \  ictoria  Ave- 
nue is  being  considered  h}-  the  City 
(.'ouncil.    Clerk.  J.  Wilfred  Holmes. 

Collingwood,  Ont. 

'riie  Town  Conncil  are  about  to  issue 
(kl)entures  to  the  amount  of  $15,000  for 
improvements  to  the  Water  Works, 
clerk,  J.  H.  Duncan. 

Cornwall,  Ont. 

The  Town  Council  contemplatp  laying 
granolithic  sidewalks  on  Ninth  and  First 
Sireets.     I'.iigineer,  W.  H.  Magwood. 

Guelph,  Ont. 

The  City  Council  contemplate  laying  ' 
macadam  pavement  and  concrete  side- 
walks on  several  streets.     Clerk.  T.  J. 
Moore. 

Work  will  commence  at  once  on  laying 
5.500  feet  of  conduit  pipe  under  the  super- 
vision of  tile  Water  Commissioners. 

Halifax,  N.  S. 

City  Mngineer  F.  W.  W.  Doane  has 
recommended  the  laying  of  concrete 
sidewalks  on  Morris  Street  and  \"ictoria 
Road. 

Hull,  Que. 

The  City  Council  arc  receiving  cpiota- 
tions  on  a  quantity  of  hydrants,  nozzles 
and  valves.    Clerk.  H.  Boulay. 

Leamington,  Ont. 

Plans  are  l)eing  prepared  for  reinfroced 
concrete  pavement  to  be  laid  on  Eric 
Street,  and  tenders  will  be  called  short- 
ly. Engineer,  J.  J.  Newman,  Oucllette 
Avenue.  Windsor.  Approximate  quan- 
tity. 7.000  square  yards. 

Lennoxville,  Que. 

A  l)y-law  has  been  passed  authorizing 
llic  purchase  of  the  waterworks,  and  the 
expenditure  of  $14,000  on  repairs  and  ex- 
tensions.   Clerk,  W.  W.  Baker. 

London,  Ont. 

The  City  Council  are  about  to  call 
for  tenders  on  the  construction  of  a  trunk 
sewer  on  Waterloo  Street.  Engineer,  H. 
A.  Brazier. 

Simcoe,  Ont. 

The  Tr>wn  Council  have  referred  to 
the  Board  of  \\V)rks  a  i^roposal  for  lay- 
ing concrete  pavement  on  Colborne  St. 
Clerk.  W.  C.  McCall. 

St.  Catherines,  Ont. 

The  City  t  ouncil  arc  considering  the 
laying  of  pavement  on  a  number  of 
streets.    Engineer,  W.  P.  N'ear. 

St.  John,  N.  B. 

The  City  Council  are  about  to  lay  a 
quantity  of  waterniain  by  day  labor  un- 
der supervision  of  the  Engineer,  W.  Mur- 
dock.   Commissioner  Wigmore  is  receiv- 


ing prices  on  waterpipc,  from  4-inch  to 
;J4-inch  diameter. 

Stratford,  Ont. 

Tiic  City  Council  are  considering  the 
construction  of  sewers  on  Front,  Mile 
and  High  Streets  and  Railway  Avenue. 
!''iigineer,  ,\.  B.  Manson. 

Welland,  Ont. 

The  Town  Council  have  decided  to  lay 
a  sewer  on  Seeley  Street.  Engineer,  D. 
J.  Black. 

CONTRACTS  AWARDED 

Bathurst,  N.  B. 

The  City  Council  have  let  the  follow- 
ing contracts  for  the  construction  of 
waterworks  and  sewerage  systems: — 
dam,  i^ower  house,  water  and  sewage 
installation,  A.  R.  C.  Clarke  &  Son, 
Water  Street,  St.  John,  at  .fl  10,788;  stand- 
pipe,  Chicago  Bridge  &  Iron  Works, 
Washington  Heights  Station,  Chicago, 
at  $1.3,860. 

Fort  Erie,  Ont. 

The  Municipal  Council  have  let  a  con- 
tract for  the  construction  of  a  mile  of 
macadam  and  about  1.000  feet  of  con- 
crete roadway  to  W.  H.  Johnston,  Fort 
Erie,    .\pproximate  cost,  $10,000. 

Guelph,  Ont. 

The  City  Council  have  let  the  con- 
tract for  the  construction  of  a  reservoir 
to  Hollingsw.orth  &  Brennan,  15  South 
Street,  Hamilton,  at  $8,618.  Reinforcing 
metal,  valves  and  pipes  will  be  supplied 
by  the  City. 

London,  Ont. 

The  City  Council  have  let  the  follow- 
ing contracts  for  sewer  construction: — 
The  Fielder  Construction  Comnany.  190 
Tecumseth  Street,  appro.ximatel}'  $2,500; 
Webster  Construction  Comnany,  Bank  of 
Toronto  Chambers,  $1,200;  T.  McMurphy, 
$900. 

Melancthon  Township,  Ont. 

The  Township  Council  have  let  a  con- 
tract for  drain  work  to  F.  Calligan,  Dun- 
dalk,  Ont.,  at  $3,500. 

Morris  Township,  Ont. 

The  Township  Council  have  let  tlie 
contract  for  the  construction  of  the  Bos- 
man  Drain  to  Felix  Curtin.  care  of  John 
Biooks.  Bluevale.  .X  quantity  of  claj' 
tile  will  lie  ])urchased  by  the  contractor. 

Moulton  Township,  Ont. 

Tile  contract  for  drain  work  has  been 
awarded  by  the  Township  Council  to  J. 
Ewing  and  J.  Waddcll,  Dunnville,  Ont. 

New  Glasgow,  N.  S. 

.\  contract  for  laying  concrete  side- 
walks for  the  City  Council  has  been  let 
to  J.  Johnson,  at  l.'tc.  per  foot. 

Ottawa,  Ont. 

The  City  C"ouncil  have  let  the  contract 
for  laying  asphalt  jjavement  on  .Anglesea 
.Square  S.  to  the  Ottawa  Construction 
Company,  Central  Chambers.  Estimated 
cost,  $5,000. 


Toronto,  Ont. 

The  following  contracts  for  sewer  con- 
struction have  been  awarded  by  the 
Board  of  Control: — West  Toronto  Sewer, 
Jennings  &  Ross,  79  Spadina  Avenue,  at 
$32,000;  storm  overflow  sewer,  Grant 
Contracting  Company,  50  Front  Street 
E.;  Edna  Avenue,  Commissioner  of 
Works,  City  Hall;  Cloverdale  Avenue, 
Tortorelli  &  Company,  80  Woodycrest 
-A.venue. 

A  contract  for  laying  a  quantity  of 
asphalt  paving  has  been  let  hy  the  Board 
of  Control  to  the  Commissioner  of 
Works,  R.  C.  Harris,  City  Hall. 

Railroads,  Bridges  and  Wharves 

Chatham,  N.  B. 

Plans  of  a  dam  are  being  preparcfl 
by  R.  S.  &  W.  S.  Lea.  New  B'irks  Build- 
ing. Aiontreal,  for  the  City  Council.  Ten- 
ders will  be  called  shortly.  Estimated 
cost,  $20,000. 

Haldimand  County,  Ont. 

The  County  Council  will  call  for  ten- 
ders shortly  on  the  construction  of  a 
number  of  concrete  bridges. 

Kennebec  Township,  Ont. 

.  Plans  have  been  drawn  for  a  steel 
bridge  to  be  built  over  Big  Cross  Lake 
by  the  Provincial  Government  and  Fron- 
tenac  County.  .Approximate  len,gth,  400 
feet.    Stone  approaches. 

Swan  River,  Man. 

A  by-law  has  been  i^assed  authoriz- 
in.g  a  debenture  issue  of  $22,000  for  the 
construction  of  a  number  of  bridges. 
Municipal  Secretary,  Joseph  Armstrong. 

Toronto.  Ont. 

The  Chairman  of  the  Board  of  Con- 
trol will  receive  tenders  until  .A.ugust  3rd 
on  the  supply  of  tie  rods  and  plates  and 
for  special  track  work  for  the  Lans- 
downe  Avenue  street  railway  extension. 
Commissioner  of  Works.  R.  C.  Harris, 
City  Hall. 

CONTRACTS  AWARDED 

Dufferin  County,  Ont. 

The  County  Council  have  let  contracts 
for  the  construction  of  two  reinforced 
concrete  bridges  to  W.  D.  Ballery,  Bell- 
wood  P.  O.,  and  to  John  Coutts. 

Hebertville,  Que. 

The  contract  for  steel  work  for  the 
bridge  over  Lake  St.  John  has  been  let 
by  the  Municipality  to  the  Dominion 
Bridge  Company.  Limited,  Lacliine,  Que. 

Madawaska  County,  N.  B. 

The  Department  of  Public  Works, 
Fredericton.  have  let  the  contract  for  the 
construction  of  a  concrete  embankment 
and  culvert  at  Four  Mile  Brook  to  C.  A. 
Beck,  Woodstock,  at  $4,000. 

Nova  Scotia  Province 

The  Department  of  Railways  and  Can- 
als, Ottawa,  have  awarded  the  contract 
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for  the  conslniction  of  reinforced  con- 
erete  culverts  to  G.  W.  Jewett,  Sheffield, 
N.  S.,  at  $52,000. 

Quebec  Province 

The  general  contract  for  paviiifi  the 
Vulc  Bridge  between  the  Municipalities 
of  (!hainbly  Canton  and  Riciiciieu  has 
been  let  to  G.  Pepin,  Chambly  Basin, 
Quebec.    -Xpproxiniate  cost,  .$0,300. 

Shawinigan  Falls,  Que. 

The  Municipal  Council  have  let  the 
general  contract  for  the  construction  of 
a  bridge  over  the  Shawinigan  River  to 
B.  J.  Trepanier,  24  Nivcrville  Street, 
Three  Rivers.  Sub-contract  will  be  let 
for  steel  superstructure.  Thv  api)roxi- 
niate  cost  of  bridge,  $1.5,000. 

St.  Boniface,  Man. 

The  contract  for  the  erection  of  Pro- 
vencher  Avenue  Bridge  has  been  trans- 
ferred to  the  Dominion  Bridge  Company, 
I^imited,  Canada  Building,  Winnipeg. 
Scherzer  Bascule  design,  with  under- 
neath counterweight.  Approximate  cost, 
$:3r)4,707. 

St.  Philemon,  Que. 

The  Municipality  have  let  the  sub- 
contract for  steel  work  in  connection 
with  the  bridge  in  course  of  erection  to 
the  Phoenix  Bridge  &  Iron  Works,  Lim- 
ited. 8.3  Colborne  Street,  Montreal. 

St.  Vincent  Township,  Ont. 

The  Township  Council  have  let  the 
contract  for  the  construction  of  abut- 
ments for  a  bridge  on  the  8th  conces- 
sion to  W.  McColeman,  Meaford,  and  the 
contract  for  the  superstructure  to  the 
Hamilton  Bridge  Company,  Bay  Street 
North.  Hamilton. 

Vancouver,  B.  C. 

The  City  Council  have  let  the  contract 
for  repairs  to  the  Connaught  Bridge  to 
W.  Greenlees,  407  Cordova  Street  West 
at  $7,491.    Previous  contracts  cancelled. 

Public  Buildings,  Churches 
and  Schools 

Bothwell,  Ont. 

Tenders  on  the  erection  of  a  Town 
Hall  will  be  received  until  August  4th 
by  the  Town  Clerk,  W.  PI.  Bradley. 
Plans  and  specifications  at  offices  of  the 
Architect,  W.  G.  Murray,  Dominion  Sav- 
ings Building,  London,  Ont.,  and  of  the 
Mayor,  W.  B.  Bemish.  .\pproximate 
cost.  $8, .500. 

Brantford,  Ont. 

The  City  Council  have  passed  a  by-law 
providing  for  a  $12,000  debenture  issue 
for  school  purposes.  Clerk,  H.  F.  Con- 
ant. 

Burford,  Ont. 

Tenders  on  the  installation  of  fittings 
at  the  Post  Office  will  be  received  until 
4  p.m.,  August  4th,  by  R.  C.  Desrochers, 
Department  of  Public  Works,  Ottawa. 
Plans  and  specifications  with  G.  W.  Hall, 
Clerk  of  Works,  Burford,  T.  A.  Hastings, 
Clerk  of  Works,  Postal  Station  F.,  To- 
ronto, and  at  the  Department,  Ottawa. 
Specifications  only  at  office  of  MacLean 
Daily  Reparts,  25  Charlotte  Street,  To- 
ronto. 

Cardston,  Alta. 

Tenders  on  the  constructitin  of  a 
twelve-roomed  school  are  being  received 
by  M.  A.  Coombs,  Chairman  of  the 
School  Board.    Plans  and  specifications 


with  the  .Secretary,  J.  V..  Harris.  Esti- 
mated cost,  $40,000. 

Colborne,  Ont. 

The  Town  Council  have  passed  a  by- 
law providing  for  the  erection  of  a  fire 
hall  and  police  cells.    Clerk.  H.  S.  Keyes. 

Coteau  Station,  Que. 

i'lic  i^oman  Catholic  School  Board  are 
considering  the  installation  of  a  heating 
system  in  the  Academy  School.  Sug- 
gestions, prices  and  other  information 
with  regard  to  this  work  are  being  re- 
ceived by  the  Secretary,  G.  E.  Andre. 

Port  Colborne,  Ont. 

Tenders  on  the  erection  of  an  eight- 
roomed  school  will  be  received  until  5 
p.m.,  July  30th,  by  C.  N.  Alair,  Secre- 
tary to  the  Board  of  Education,  or  the 
Architect,  C.  M.  Borter,  102  Main  Street, 
Niagara  Falls. 

Prince  George,  B.  C. 

J.  E.  (iriffith.  Deputy  Minister  of  Pub- 
lyis  Works,  Victoria,  will  receive  ten- 
ders until  noon,  August  6th,  for  the  con- 
struction of  a  two-roomed  school.  Plans 
and  specifications  at  office  of  T.  W. 
Herne,  Government  Agent,  Prince 
George,  and  at  the  Department,  Victoria. 

Quebec,  Que. 

Plans  for  a  (College  estimated  to  cost 
$.iO,000,  are  being  prepared  for  the 
School  Commissioners  of  Quebec  by 
Tanguay  &  Lebon,  20  A'Oiguillon  St. 
Tenders  will  be  called  shortly.  Stone, 
brick  and  steel  construction,  concrete 
and   stone   foundation,  metal  roofing. 

St.  John,  N.  B. 

Plans  of  a  school  are  being  prepared 
for  the  Separate  School  Board  by  C.  W. 
West.  Clarendon  Street. 

St.  Johns,  Que. 

The  general  contract  for  alterations 
and  additions  to  the  academy  has  been 
let  by  the  School  Commissioners  to 
Charles  H.  Mailhiot,  Iberville,  Que. 
.Stone  and  brick  construction. 

Toronto,  Ont. 

Work  has  been  started  on  the  erection 
of  a  dispensary  at  the  Church  of  Eng- 
land Deaconess  Home,  Gerrard  and  Pem- 
broke Streets.  The  contract  for  mason- 
ry has  been  let  to  E.  H.  Thomas,  75  Hil- 
ton Avenue,  and  for  carpentry  to  R.  G. 
Kirby.  5.39  Yonge  Street.  Brick  con- 
struction, shingle,  felt  and  gravel  roof- 
ing.   .Apjjroximate  cost,  $5,000. 

Transcona,  Man. 

A  by-law  for  the  construction  of  a 
school  has  been  defeated  and  the  mat- 
ter now  stands  in  abeyance. 

Windsor,  Ont. 

The  congregation  of  the  Baptist  Col- 
oured Church  will  be  in  the  market 
shortly  for  electrical  fi.xtures.  Pastor, 
Rev.  Charles  Wills. 

Winnipeg,  Man. 

Tenders  for  the  supply  of  about  800 
school  desks  will  be  received  until  .Aug- 
ust 5th  by  the  Public  School  Board. 
Specifications  at  office  of  the  Commis- 
sioner of  Supplies. 

CONTRACTS  AWARDED 

Barrie,  Ont. 

The  contract  for  the  erection  of  a  pub- 
lic library  on  Collier  Street  has  been 
let  by  the  Town  Council  to  the  Ball 
Planing   Mill,  74  Bayfield   Street.  .Ap- 


proximate cost,  $15,000.  Cut  stone,  terra 
cotta  and  brick  construction. 

Brantford,  Ont. 

The  Board  of  Education  have  let  the 
contract  for  heating  and  ventilation  at 
the  Central  .School  to  the  general  con- 
tractors. R.  H.  Ballantyne.  .'!-7  King  St.. 
at  $8,000. 

Greenfield  Park,  Que. 

The  general  contract  for  the  erection 
of  a  schord  for  the  Protestant  School 
Board  has  been  let  to  Murray  &  Demp- 
sie,  Greenfield  Park  .'\venue. 

Lachine,  Que. 

In  connection  with  the  school  and  resi- 
dence to  be  erected  on  Fifteenth  Avenue 
for  the  Catholic  School  Commissioner.^, 
the  contract  for  excavation,  brick  and 
stone  work  has  been  let  to  F.  C.  Brunet. 
13  Piche  Street,  and  for  roofing,  heat- 
ing, plumbing  and  electrical  work  to  J. 
O.  Desforges,  443  St.  Joseph  Street.  .Ap- 
proximate cost  of  work,  50.000. 

London,  Ont. 

The  Board  of  I'Iducaticjn  have  let  the 
following  contract  in  connection  with  the 
school  on  Riverview  Street: — carpentry. 
R.  Willis,  5  George  Street;  heating  and 
l)lumi)ing.  Noble  &  Rich.  Queen  Street: 
jiainting.  Galley  &  Son,  Dundas  Street; 
plastering,  John  Fern;  galvanized  iron 
work,  Steveley  &  Son,  Richmond  Street. 

Lundar,  Man. 

Work  has  been  commenced  on  the 
erection  of  a  school,  estimated  to  cost 
$10,000.  The  carpentry,  steel,  roofing, 
nlastering  and  painting  contracts  have 
been  let  to  Johnson  &  Sykes.  and  the 
heating  contract  to  MacDonald  Bros., 
270  Burrows  .Avenue,  Winnipeg. 

Marmora,  Ont. 

The  general  contract  for  the  erection 
of  a  public  school  has  been  let  to  David 
.Simmons,  Marmora,  and  work  has  been 
commenced.    .Approximate  cost,  $10,000, 

Montreal,  Que. 

The  general  contract  for  the  erection 
of  a  school  on  Fairmont  Avenue  E.  for 
the  Commissioners  of  St.  \'iateur.  62  St. 
Joseph  Boulevard,  has  been  let  to  .A.  & 
b.  Boileau,  1485a  St.  .Andre  Street.  Ap- 
proximate cost,  $5,000. 

The  contract  for  marble  work  at  the 
orphanage  in  course  of  erection  on  De- 
cary  Boulevard  has  been  let  to  the  Mari- 
otti  Marble  Company.  Provincial  Lane, 

Montreal. 

The  contract  for  alterations  to  the  Pro- 
testant House  of  Refuge  on  Dorchester 
Street  West  has  been  awarded  to  W.  M. 
Irving,  2fia  Stanley  Street.  Estimated 
cost.  $15,000.  Work  consists  principally 
of  interior  decoration  and  renovation. 

Outlook,  Sask. 

The  general  contract  for  the  erection 
of  a  college  for  the  Norwegian  Luther- 
an College  .Association  has  been  award- 
ed to  Poole  _&  Emery.  Limited.  Smith 
Street  and  Twelfth  .Avenue.  Regina.  and 
the  plumbing  contract  to  the  Regina 
Plumbing  &  Heating  Company.  Limited. 
Engineers  Building,  Regina. 

Port  Arthur,  Ont. 

The  contract  for  plastering  at  the  ad- 
dition to  St.  Joseph  Hospital  on  .Algoma 
Street  has  been  let  to  M.  G.  Britton,  4 
Mcok  Street. 

.A  church  is  being  built  at  Dutterin  and 
Banning  Streets  for  the  Italian  congrega- 
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lion  1)3'  1.1-  McRae,  -1S8  Red  River  Road. 
The  work  has  been  stopped  temporarily 
on  account  of  lack  of  funds. 

Sarnia,  Ont. 

The  Sarnia  Golf  Club  have  let  the  con- 
tract for  the  erection  of  a  club  house  on 
Christina  Street  N.  to  A.  McColman. 
120  Nutton  Street.  Contractor  will  do 
carpentry,  roofinf?,  plastering  and  paiiit- 
ing.    Approximate  cost,  $10,000. 

Springhill,  N.  S. 

Tlu'  ,L;eneral  contract  fcjr  the  hall  which 
is  beiny;  erected  for  the  Knights  of 
I'ythias  has  been  awarded  to  the  Spring- 
hill  Manufacturing  Company,  the  mason- 
ry and  idastering  contract  to  Fage  & 
r.usby.  the  plumbing  and  heating  con- 
tract to  .1.  C.  W  catherly,  Springhill,  the 
contract  for  painting  to  E.  A.  Potter 
&  Son.  Church  Street,  and  for  electric 
wiring  to  the  Edison  Electric  Light  Com- 
l)any.  Main  Street. 

The  Pas,  Man. 

The  general  contract  for  the  construc- 
tion of  a  school  for  the  School  Board 
has  been  awarded  to  Pi.gott  &  Healey. 
Battleford,  Sask..  and  ^ttTe  contract  for 
■plunTnitlg  and  "n^ating  to  A.  T.  Engle- 
bretson.  The  Pas.  Estimated  cost, 
lf4:!.000. 

Toronto,  Ont. 

The  contract  for  brick  and  masonry 
work  at  the  school  in  course  of  erection 
on  Babv  Point  Road  has  been  let  to 
Albert  VVebb,  i:!  Shirley  Street,  Toronto, 
at  .$7,900  and  for  carpentry  to  T.  P. 
Wright,  Baby  Point  Crescent,  West  To- 
ronto, at  $.5,435. 

Work  has  been  resumed  on  the  erec- 
tion of  the  First  Church  of  Christian 
Science  at  Lowther  .\venue  and  St. 
George  Street.  The  cut  stone  contract 
hace  been  awarded  to  Nicholson.  Curtis 
&  Vick,  1117  Yonge  Street. 

In  connection  with  the  addition  to  St. 
lohn's  Church.  Kingston  Road  and 
Woodbine  .\venue.  the  contract  for  tm- 
sinithing  has  been  let  to  F.  Toseland. 
304  Kingston  Road,  and  for  plumbmg  to 
Stralton  &  Cook.  314  Lee  Avenue. 

Truro,  N.  S. 

The  Town  Council  have  let  the  gen- 
eral contract  for  the  erection  of  a  cen- 
tral fire  station  to  W.  K.  McDonald. 
Bil)le  Hill,  at  $8,495.  and  the  heating 
and  plumbing  contract  to  W.  J.  Christie, 
Prince  Street. 

Westboro,  Ont. 

'i'he  Clint ract  for  roofing  at  the  school 
in  course  of  erection  on  Euclid  Street 
has  been  let  to  W.  G.  .-Xdamson,  12(! 
Sparks  Street.  Ottawa,  the  plastering 
contract  to  Murphy  &  Morrow,  139 
Waverley  Street,  Ottawa,  the  contract 
for  heating  to  J.  E.  Sheppard.  201  Al- 
bert Street,  Ottawa,  and  for  electrical 
work  to  J.  E.  Lewis.  Westboro. 

Winnipeg,  Man. 

The  contract  for  the  erection  of  an  ad- 
dition to  the  Poison  .\venue  School  has 
been  let  by  the  School  Board  to  Wors- 
wick  Bros.,  123  Hart  .-\ venue,  Elmwood. 
at  .$39,974. 

The  contract  for  the  completion  of  the 
First  Church  of  Christ  on  River  .'\venue 
has  been  let  to  the  Fort  Garry  Construc- 
tion Company,  Limited,  Ross  and  .Ar- 
lington Streets,  at  $38,285. 


Business  Buildings  and  Indus- 
trial Plants 

Ayer's  Cliff,  Que. 

A.  G.  (iough  is  building  a  general 
store.  .Architect,  Charles  Robinson, 
Ayer's  Cliff. 

Barrie,  Ont. 

The  erection  of  a  store  at  an  esti- 
mated cost  of  $8,000  is  contemplated 
by  H.  n.  Minnikin,  337  Elizabeth  Street. 

Hamilton,  Ont. 

George  \V'cl)b.  136  Stinson  Street,  has 
commenced  the  erection  of  a  store  and 
apartments  at  23  Wentworth  Street,  es- 
timated to  cost  $5,000.  Tenders  on  the 
smaller  trades  are  now  being  received. 
Brick  construction. 

Plans  have  been  drawn  for  a  store  and 
residence  to  be  built  on  King  Street  E. 
by  George  E.  Mills,  King  Street.  Brick 
construction,  stone  foundation,  felt  and 
gravel  roofing.     Estimated  cost,  $4,000. 

London,  Ont. 

Tn  connection  with  the  stores  being 
built  at  346  Dundas  Street  for  F.  B.  Fet- 
terley  and  M.  AylesWorth,  the  following 
contracts  have  been  let: — carpentry,  S. 
Willis,  765  Talbot  Street;  plumbing. 
Noble  &  Rich.  Queens  Avenue;  heating 
and  galvanized  iron  work.  Stevely  & 
Son,  Richmond  Street;  plastering,  John 
Senn.  William  Street;  painting  and  glaz- 
ing, W.  Clark. 

Montreal,  Que. 

Work  will  start  shortly  on  the  erection 
of  a  shop  and  storeroom  at  Baldwin 
Park  for  the  City  Council.  The  City  will 
buy  material  and  work  will  be  done  by 
day  labor.  Brick  superstructure,  fire- 
proof construction,  concrete  foundation 
and  floors.     Approximate  cost,  $18,500. 

Tenders  will  be  received  until  August 
5th  for  the  erection  of  a  picture  theatre 
on  Park  Avenue  for  the  Independent 
Amusement  Company.  Limited.  Plans 
and  specifications  with  the  Architect.  D. 
J.  Crighton.  Jacobs  Building,  St.  Cath- 
erine Street.  "Estimated  cost,  $100,000. 

Ottawa,  Ont. 

The  painting  at  the  theatre  erected  on 
Queen  Street  for  B.  Stapleton  will  be 
done  by  day  labor.  Contract  for  seat- 
ing not  let. 

Quebec,  Que. 

G.  J.  Belanger.  1  Second  Street.  Limoi- 
lou.  has  commenced  the  erection  of  a 
store  and  residence,  estimated  to  cost 
$6,000.  Work  by  day  labor.  Sub-con- 
tracts will  be  let  for  roofing,  plastering, 
painting,  heating,  i^lumbing  and  electrical 
work. 

Sydney,  N.  S. 

Tenders  will  be  called  shortly  on  the 
erection  of  a  store  for  Wrights  Limited, 
334  Charlotte  Street.  .Architect,  F.  W. 
Spencer.  Brick  and  reinforced  concrete 
construction,  concrete  foundation,  felt 
and  gravel  roofing. 

Thorold,  Ont. 

Plans  arc  in  course  <>\  i)rei>aratii)n  for 
alterations  to  the  Grand  Trunk  Railway 
Station.  Tenders  will  probably  be  called 
for  shortly.  Superintendent.  J.  H.  Gor- 
don. Hamilton. 

Toronto,  Ont. 

Work  lias  been  started  on  the  erection 
of  an  addition  to  the  factory  of  the  Can- 
ada Metal  Company,     Eraser  .Avenue. 


The  contract  for  masonrj'  has  been  let 
to  Thomson  Bros.,  Rusholme  Road,  and 
for  carpentry  to  R.  G.  Kirby.  539  Yonge 
Street.    Approximate  cost,  $J  5,000. 

Plans  have  been  completed  for  stal)lcs 
to  be  erected  at  Ramsden  Park  for  the 
Board  of  Control.  Apijroximate  cost, 
.$36,000.  Commissioner  of  Works,  R.  C. 
Harris,  City  Hall. 

Plans  have  been  drawn  for  two  stores 
and  apartments  to  be  erected  at  1359 
St.  Clair  Avenue  W.  by  M.  Helfaud, 
1378  St.  Clair  Avenue  W.  Brick  con- 
struction, felt  and  gravel  roofing.  Esti- 
mated cost,  .$4,000. 

George  Edwards.  18  Victoria  Street, 
has  had  plans  drawn  for  a  store  and 
workroom  to  be  built  at  315  College 
Street,  at  an  approximate  cost  of  $3,500. 
Brick  construction,  felt  and  gravel  roof- 
ing. 

Winnipeg,  Man. 

In  connection  with  the  store  and  oftice 
building  in  course  of  erection  on  Portage 
.Avenue  for  D.  S.  Curry,  the  contract  for 
installation  of  elevators  will  be  let  by 
the  Architects,  J.  D.  Atchison  &  Com- 
pany, 913  Boyd  Building. 

Zurich,  Ont. 

William  Johnston  is  constructing  ce- 
ment foundations  and  making  other  im- 
provements  to   his   farm  Iniildings. 

CONTRACTS  AWARDED 

Blenheim,  Ont. 

The  general  contract  for  the  erection 
of  a  hydro  electric  light  station  has  been 
awarded  to  J.  J.  Cookson  &  Son.  Pressed 
brick  construction. 

Cote  St.  Paul,  Que. 

In  connection  with  the  premises  in 
course  of  erection  at  Chui'ch  and  Hand- 
ley  Streets  for  Molson's  Bank,  the  con- 
tract for  masonry  and  carpentry  has 
been  let  to  the  general  contractors,  Ang- 
lins  Limited.  65  Victoria  Street,  Mont- 
real, and  for  metal  windows  to  the  Metal 
Shingle    &    Siding    Company,  Limited. 

belorimier  Avenue,  Montreal.  Paint- 
ing not  yet  awarded. 

Drummondville,  Que. 

The  general  contract  for  the  erection 
of  a  powder  works  for  the  Aetna  Chem- 
ical Company.  Limited.  130  St.  James 
Street,  Montreal,  has  been  awarded  to 
Westinghouse,  Church.  Kerr  &  Company. 
137  A'IcGill  Street.  Montreal.  Resident 
Engineer,  Charles  Henderson,  Drum- 
mondville. 

Fort  William,  Ont; 

In  connection  with  the  stores  bein.g 
built  on  \  ictoria  Street  for  J.  C.  Murray, 
the  heating  contract  has  been  let  to  the 
X'arlow  Brass  Foundries  Limited,  Syn- 
dicate .Avenue  S.,  tlie  contract  for  plumb- 
ing to  the  Superior  Heatin.g  &  Plunibin.g 
Companj'.  Leith  Street,  and  for  electrical 
work  to  the  Western  Electric  Comi)any, 
\  ictoria  .Avenue. 

London,  Ont. 

The  brickwork  contract  in  connection 
with  the  stores  iiein,g  built  on  Dundas 
Street  E.  for  J.  M.  Moore.  478  Waterloo 
.Street,  has  been  let  to  the  .general  con- 
tractor, N.  Southern.  Ren  wick  .Avenue, 
tiie  contract  for  ironwork  to  the  Den- 
nis Iron  Works  Company.  23  Dundas 
Street,  and  for  lumi)er.  doors,  etc..  to  G. 
II.   Belton.  Rectory  Street. 

W.  G.  Meakins  &  Sons,  Hamilton,  iiave 
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let  the  general  contract  for  repairs  to 
the  knitting  mills  on  Dunrlas  Street  to 
L.  J.  Beatty,  175  Emerald  Street,  Ham- 
ilton, and  the  contract  for  steel  work  to 
Woodhall  &  Sinclair. 

Montreal,  Que. 

The  followinK  contracts  have  been 
awarded  in  connection  with  the  store 
and  apartments  erected  at  128  Mansfield 
Street  for  Oscar  Dufresne:— roofing,  M, 
Choiiinard,  751  Adam  Street,  Maison- 
ncuve;  painting,  Penadre  Bourdon,  160 
Fifth  .\venue,  Maisonneuve;  refrigeration 
plant,  Canadian  Ice  Machinery  Cnnipany, 
82  Chestnut  Street,  Torontn;  mrk  in- 
sulation and  refrigeration  doors,  (_an- 
adian  H.  W.  Johns-Man ville  Company, 
limited,  450  St.  James  Street,  Montreal; 
lilastering,  J.  Lefebure,  150  Ontario  St.  E. 

Ottawa,  Ont. 

'riie  carpentry  contract  in  connection 
with  the  stores  and  apartments  in  course 
of  erection  on  Bank  Street  for  Donald 
Eraser,  82  O'Connor  Street,  has  been 
let  to  W.  Thompson,  109:5^  Wellington 
Street. 

Quebec,  Que. 

The  contract  for  heating  in  connection 
with  a  store  in  course  of  erection  on  St 
loscph  Street  has  been  let  to  S.  Dom- 
carlos.  Abraham  Hill,  and  for  electric 
work  to  Goulet  &  Belanger,  Crown  St. 

In  connection  with  the  Union  Station 
in  course  of  erection  at  St.  Paul  and 
Henderson  Streets,  the  contract  for  lime- 
stone has  been  let  to  the  Chateauvert 
Quarry  Company,  35  St.  Paul  Street,  and 
for  supply  of  brick  to  the  Citadel  Brick 
Company,  42  Dalhousie  Street. 

Sarnia,  Ont. 

The  following  contracts  have  been  let 
for  the  erection  of  a  store  on  Christina 
Street  W.  for  Hubert  Yard,  leiyi  Lo- 
chiel  Street:— general  and  carpentry,  D. 
Giffin,  289  Maxwell  Street;  masonry,  E. 
McDonald;  plumbing,  F.  Goodwin  Com- 
pany, 215  Christina  Street  W.  Approxi- 
mate cost,  $4,000. 

Springhill,  N.S. 

The  contract  for  masonry  and  plaster- 
ing at  the  branch  erected  for  the  Can- 
adian Bank  of  Commerce  has  been  let 
to  Fage  &  Lusby,  the  plumbing  and  heat- 
ing contract  to  J.  C.  Weatherby,  the 
contract  for  painting  to  E.  A.  Potter  & 
Son,  Church  Street,  and  for  wiring  to 
the  IJdison  Electric  Light  Company, 
Main  Street. 

St.  Catharines,  Ont. 

Newman  Bros.,  75  St.  Paul  Street, 
have  been  awarded  contracts  for  the 
erection  of  an  addition  to  the  japanning 
Iniilding  of  the  McKinnon  Dash  &  Hard- 
ware Company,  and  of  a  storage  build- 
ing for  the  McKinnon  Chain  Company. 
Architects,  [\rumm  &  Lynar,  Queen  St. 

St.  John,  N.  B. 

The  contract  for  galvanized  iron  work 
at  the  building  in  course  of  erection 
on  Prince  William  Street  for  the  James 
Kennedy  Estate  has  Ijcen  let  to  James 
McDade,  Mill  Street. 

Toronto,  Ont. 

In  connection  with  the  lodge,  stable 
and  garage  in  course  of  erection  at  Gov- 
ernment House,  Douglas  Drive,  the  con- 
tract for  paving  has  l)een  let  to  Witchall 
&  Sons,  156  St.  Helens  Avenue,  and  the 
carpentry  contract  to  J.  C.  Scott  Com- 
pany, 108  River  Street. 


In  connection  with  the  pair  of  resi- 
flences  being  built  at  42-44  Fulton  Ave- 
nue by  J.  F.  (rlennie,  10.  Fulton  Ave- 
nue, the  contract  for  plumbing  has  been 
let  to  r^.  J.  Ritchie,  851  Logan  Avenue, 
and  for  plastering  to  B.  Davidson,  107r! 
Davenport  Rfiad. 

Westmount,  Que. 

'I  lie  steel  work  cf)ntract  for  the  stores 
and  residences  in  course  of  erection  on 
Sherbrooke  Street  for  G.  A.  Dion,  4120 
.St.  Catherine  Street,  has  been  let  to  the 
Dominitm  Bridge  Company,  Limited, 
[^achine,  Montreal. 


Residences 

Agincourt,  Ont. 

A.  Doherty,  Plllesmere,  Ont.,  is  erect- 
ing a  residence,  estimated  to  cost  ,$5,000, 
Brick  construction,  cement  foundation, 
shingle  roofing. 

Ailsa  Craig,  Ont. 

Thomas  Risdale,  Mill  Street,  is  build- 
ing a  frame  and  roughcast  residence,  es- 
timated to  cost  .$3,200. 

Work  on  the  erection  of  a  residence 
has  been  commenced  by  W.  Clatworthy. 
Main  Street.  Frame  and  white  brick 
construction,  concrete  foundation,  shingle 
roofing.     Approximate  cost,  $3,000. 

Brantford,  Ont. 

Contracts  will  be  let  for  heating, 
plumbing  and  electrical  work  in  con- 
nection with  the  residence  in  course  of 
erection  at  161  Duf¥erin  Avenue  for  E. 
B.  Duncan,  104  William  Street. 

Erin,  Ont. 

Colwill,  Boothe  &  Company,  Union 
Bank  Building,  Guelph,  are  preparing 
plans  of  a  residence  to  be  erected  for  J. 
Coke.  .Stone  and  brick  construction. 
Estimated  cost,  $4,500. 

Guelph,  Ont. 

Colwill  Boothe  &  Company,  Unicin 
Bank  Building,  are  preparing  plans  of 
a  bungalow  for  James  Simpson,  Welling- 
ton Place.  Tenders  will  be  called  short- 
ly. Stone  and  brick  construction.  Esti- 
mated cost,  $6,000. 

Halifax,  N.  S. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Jubilee  Street  by  the 
Eastern  Investment  Corporation,  Cragg 
Building.  Frame  construction,  concrete 
foundation,  shingle  roofing.  Estimated 
cost,  $5,000. 

The  City  Building  and  Land  Com- 
])any,  166  Hollis  Street,  have  commenced 
the  construction  of  a  fraine  residence 
estimated  to  cost  $4,000. 

Work  has  been  started  on  the  erec- 
tion of  two  residences  on  Oxford  .Street 
for  the  Eastern  Investment  Corporation, 
Cragg  Building.  Frame  construction, 
shingle  roofing.  Appro.ximate  cost.  $7.- 
000  each. 

James  Hillis.  c/o  Hillis  &  Son.  Hollis 
.Street,  has  commenced  the  erection  of 
;i  number  of  flats  on  Cohurg  Road.  Es- 
timated to  cost  $8,000,  I-'ranie  construc- 
tion, concrete  foundation,  shingle  roof- 
ing. 

Hull,  Que. 

The  residence  in  course  of  erection  for 
Edward  Pelletier,  Montcalm  Street,  is  be- 
ing built  by  day  labor. 

Mitchell,  Ont. 

The  erection  of  a  residence  on  Main 


.Street  E.  is  being  considered  by  John 
Lehman,  Logan  Road. 

Montreal,  Que. 

S.  .'\,  Brochu.  394  St.  Catherine  Street 
E..  is  building  six  flats  on  Iberville  .Street, 
estimated  to  cost  $4,000. 

A  block  of  nine  flats  is  being  built  on 
Chateaubriand  Street  by  Pascal  Latre- 
ille.  3597  Hubert  .Street.  /\pprr);dmate 
cost,  $5,000. 

Ottawa,  Ont. 

James  Brownlee.  11  Clemow  .S  venue, 
has  commenced  the  erection  of  a  resi- 
dence on  .Mian  Street.  Contracts  will 
probably  be  let  for  heating,  plumbing 
and  electrical  work.  Estimated  ost, 
$4,500. 

G.  A.  Clark.  106  Kent  Street,  has  pre- 
pared plans  for  a  residence  to  be  erected 
on  McDonald  Street  at  an  estimated  cost 
of  $4,000.  Brick  veneer  construction, 
stone  foundation,  shingle  roofing. 

Plans  of  a  residence  to  be  built  on 
First  Avenue  have  been  drawn  by  E.  F. 
Day,  240  First  Avenue.  Brick  veneer 
construction  .stone  foundation,  shingle 
roofing.     .\pproximate  cost,  $5,500. 

Port  Rowan,  Ont. 

W.  P.  Ferrie  is  preparing  plans  for  a 
residence  estiinated  to  cost  $3,000.  Frame 
and  white  brick  construction,  concrete 
foundation,  shingle  roofing. 

Quebec,  Que. 

.V  residence  is  being  built  on  Fourth 
Avenue  by  day  labor  for  E.  Belanger, 
331  Fourth  Avenue,  Limoilou.  Sub-con- 
tracts will  be  let  for  roofing,  plastering, 
painting,  heating,  plumbing  and  elec- 
trical work. 

.\  residence  is  in  course  of  erection  on 
Lockwell  Street  for  E.  C.  Brochu.  147 
St.  Cyrille  Street.  Work  by  day  labor. 
Concrete  foundation,  brick  construction, 
metal  roofing.    Approximate  cost,  $3,000. 

Toronto,  Ont. 

S.  Robertson,  1006  Logan  .\vennc,  is 
receiving  tenders  on  plumbing,  plaster- 
ing and  electrical  work  in  connection 
with  the  residences  in  course  of  erection 
on  Berwick  Avenue. 

J.  F.  .Alexander,  8  Temple  .A.venue.  has 
let  the  contract  for  the  erection  of  a  res- 
idence at  Temple  and  Duflferin  Streets 
to  W.  B.  Charlton.  412  Indian  Road.  Es- 
timated cost,  $5,000. 

In  connection  with  the  residence  be- 
ing built  on  Melgund  Road  for  R.  Con- 
nable,  228  Balmoral  Road,  the  contract 
for  masonry  has  been  let  to  Smallwood 
Bros.,  97  Clinton-  Street,  and  for  car- 
pentry to  J.  C.  Scott,  106  River  Street. 

R.  E.  Hicks,  192  Western  Avenue,  has 
let  the  plumbing  contract  in  connection 
with  the  residence  in  course  of  erection 
at  103  W'oodside  .A.venue  to  E.  Hume, 
146  \'ine  Street.  Contracts  for  painting, 
heating  and  electrical  work  will  be  let. 

W^.  A.  Taylor.  4  Laurier  .\venue.  has 
commenced  the  erection  of  a  residence  at 
183  Keewatin  .-Kvcnue.  estimated  to  cost 
$3,000.  Smaller  trades  will  be  sub-let. 
Brick  construction,  shingle  roofing. 

S.  B.  Green,  650  Annette  Street,  has 
started  work  on  the  erection  of  a  resi- 
dence on  Evelyn  Crescent,  and  will  sub- 
let stnaller  trades.  Brick  construction, 
shingle  roofing.    Estimated  cost,  $3,000. 

A.  Edwards  &  Spiers,  1028  St.  Clair 
.\venue  W.,  have  started  work  on  a 
residence  at  191  Lauder  Avenue,  esti- 
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mated  to  cost  $5,000.  Smaller  trades  will 
be  sub-let.    Stone  and  brick  construction. 

A.  R.  Doherty,  56  St.  Andrew's  Gar- 
dens, has  commenced  the  construction  of 
a  brick  residence,  estimated  to  cost  $4,500. 

.\  residence  is  in  course  of  erection  at 
14(5  Glenholme  Avenue,  for  C.  R.  Brit- 
ncll,  T3  .-\lberta  Avenue.  Stone  and  brick 
construction.  Estimated  cost,  $5,000. 
Smaller  trades  will  be  sub-let. 

The  Reliance  Building  Company,  70 
King  Street  E.,  are  erecting  three  pairs 
of  residences  on  Gerrard  Street  E.,  es- 
timated to  cost  $10,300.  Brick  construc- 
tion, shingle,  felt  and  gravel  roofing. 

A  pair  of  residences  is  being  built  at 
134  Glenholme  Avenue  by  day  labor 
for  R.  T.  Walker,  39  Frederica  Street. 
Brick  construction,  stone  foundation. 
.Approximate  cost,  $8,000. 

Tenders  on  smaller  trades  for  the 
residence  in  course  of  erection  at  76 
Regal  Road  are  being  received  by  J.  D. 
Nay  lor.  110  Glenholme  Avenue. 

Work  has  been  commenced  on  the 
erection  of  a  residence  at  5  Wells  Hill 
.Avenue  l)y  L.  J.  Bland,  18  Vermont 
.\venue.  Brick  construction,  shingle 
roofing.    Estimated  cost,  $3,800. 

W.  H.  Umphrey,  83  Wellesley  Street, 
is  erecting  a  pair  of  residences  on  Kent 
Road.  Smaller  trades  will  be  let.  Esti- 
mated cost,  $6,000. 

R.  Robertson,  37  Armand  Avenue,  is 
receiving  tenders  on  all  trades  required 
in  the  erection  of  an  addition  to  his 
residence. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  on  Thorne  Crescent 
i)y  J.  fidmonds,  71  Oakwood  Avenue. 
Smaller  trades  will  be  let.  .A.ppro.\imate 
cost,  $3,500. 

Work  has  been  started  on  the  erec- 
tion of  a  pair  of  residences  on  Gillard 
Street  by  J.  R.  GifFord,  195  Browning 
Avenue.  Contract  for  smaller  trades  will 
be  let.  Brick  construction,  shingle,  felt 
and  gravel  roofing.  Approximate  cost, 
$:!,.-)00. 

Vancouver,  B.  C. 

.-\  permit  has  been  issued  to  B.  J. 
Short  for  the  erection  of  a  residence  at 
ii(>6  Fourteenth  Avenue  W.,  at  an  esti- 
mated cost  of  $4,500.  Frame  construc- 
tion. .Architects,  J.  P.  Matheson  &  Son, 
S09  Richards  Street. 

Victoria,  B.  C. 

Tenders  on  the  erection  of  a  residence 
on  Little  Saaniclr  Mountain  will  be  re- 
ceived until  4  p.m.,  August  aoth,  by  R. 
C.  Desrochers.  Department  of  Public 
Works,  Ottawa.  Plans  and  specifica- 
tions at  office  of  W.  Henderson,  Resi- 
dent .Architect,  Victoria,  B.  C,  at  the 
Post  Office,  Vancouver,  and  at  the  De- 
partment. Specifications  at  office  of 
MacLean  Daily  Reports,  Limited,'  25 
Charlotte  Street,  Toronto. 

Westboro,  Ont. 

\\  .  [•"ii  lds  has  commenced  the  erection 
of  a  nunii)er  of  residences,  estimated  to 
cost  $4,500.  Brick  veneer  construction, 
stone  fnundation.  shingle  roofing. 

Windsor,  Ont. 

Labert  &  Braithwaite.  10  Reveri  St- 
are erecting  a  residence,  estimated  to 
cost  $4,000.  Brick  construction,  shingle 
roofing. 

CONTRACTS  AWARDED 

Agincourt,  Ont. 

Work  has  been  started  on  the  erec- 


tion of  a  residence  for  Miss  E.  Arm- 
slclong,  .Agincourl.  The  general  mason- 
ry and  carpentry  contracts  have  been  let 
to  W.  H.  Patterson,  Agincourt.  Smaller 
trades  will  be  let  by  the  general  con- 
tractor.   .Approximate  cost,  $5,000. 

Gait,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  erection  of  a  res- 
idence at  Brant  and  Aberdeen  Streets  for 
J.  R.  Blake,  Gilholm  Avenue: — brick- 
work and  masonry,  Thomas  &  Hancock, 
Wellington  Street;  carpentry,  George 
Murray,  Victoria  Avenue;  plastering, 
Will  Mogg,  Brant  Road;  painting,  A.  G. 
Bruce,  Main  Street;  heating,  plumbing 
and  electrical  work,  Scott  &  Bennett, 
Water  Street  N. 
Halifax,  N.  S. 

In  connection  with  the  residence  in 
course  of  erection  on  Young  Avenue 
for  A.  O.  Saunders,  14  Lucknow  Ave- 
nue, the  masonry,  carpentry  and  steel 
contracts  have  been,  let  to  the  general 
contractors,  Rhodes  Curry  Company, 
Windsor  Street,  the  painting  contract  to 
Martin  &  Moore,  247  Barrington  Street, 
and  the  contract  for  heating,  plumbing 
and  electrical  work  to  Farquhar  Bros., 
Barrington  Street. 

Frank  Settle,  Cole  Harbour  Road,  is 
building  a  number  of  flats  on  Walnut 
Street  for  Gertrude  Settle.  Frame  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing.    Estimated  cost  $3,000. 

Herbert  Hartlen,  299  Gottingen  Street, 
has  let  the  general  contract  for  the  erec- 
tion of  three  residences  on  Longard  Road 
to  Guzer  Bros.,  care  of  owner.  Frame 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  Approximate  cost, 
$6,000. 

Hamilton,  Ont. 

W.  C.  .Armstrong,  119  Hugson  Street 
S.,  has  let  the  masonry  contract  for  the 
erection  of  a  residence  on  Burris  Analon 
Place  to  Isbister  Bros.,  125  Wellington 
Street  S.,  and  the  carpentry  and  roofing- 
contract  to  J.  \'ickers,  258  Rosslyn  Street 
W.  Other  trades  not  yet  awarded.  Es- 
timated cost,  $4,500. 

Montreal  East,  Que. 

The  general  contract  for  the  erection 
of  thirty  residences  on  Dube  Avenue  for 
Cie  de  Construction  de  Maisons,  d'habi- 
tation  Salubre,  Ltd.,  has  been  let  to  C. 
Durocher,  Montreal  East.  Estimated 
cost,  $75,000.  Brick  construction,  felt 
and  gravel  roofing. 

Ottawa,  Ont. 

W'ork  has  been  started  on  the  erec- 
tion of  a  residence  on  Wendover  Street 
for  L  M.  Bower,  133  Hopewell  Street. 
The  heating  and  plumbing  contract  has 
been  awarded  to  J.  Gervin,  Bank  and 
Sunnyside  Streets,  and  the  electrical 
work  to  Dominion  Electric  Company,  417 
.Sparks  Street. 

Work  is  under  way  on  the  erection  of 
a  residence  on  Centre  Street  for  F.  Carl, 
care  of  the  Mc.AulifTe  Lumber  Company. 
The  masonry  contract  has  been  let  to 
R.  Beattie,  Renfrew  Avenue.  Lumber 
will  be  purchased  from  the  McAuliffe 
Lumber  Company.  Approximate  cost, 
$5,500.  Brick  veneer  construction,  stone 
foundation,  shingle  roofing. 

In  connection  with  the  apartments  in 
course  of  erection  for  J.  Lome  Graham, 
202  Lauricr  .Avenue  \V..  the  plastering 
contract  has  been  let  to  Thomas  Jarvis, 
18  Fourth  .Avenue. 


In  connection  with  the  apartments  in 
course  of  erection  at  Laurier  and  Chapel 
Streets  for  Leon  Petegorsky,  87  Goul- 
bourne  Avenue,  the  contract  for  brick- 
work has  been  let  to  A.  St.  George,  Som- 
erset Street  E.,  and  for  electrical  work 
to  L.  Stewart.  Carpentry  and  roofing 
will  be  done  by  owner.  Plastering  and 
painting  not  yet  awarded. 

In  connection  with  alterations  to  a 
residence  on  James  Street  for  P.  J. 
Powers.  432  W^ellington  Street,  the  paint- 
ing contract  has  been  let  to  W.  Howe, 
318  Bronson  Street,  and  the  wiring  con- 
tract to  Costello  &  Crowe,  380  Bank  St. 
Heating  and  plumbing  will  be  done  by 
day  lai)or. 

Quebec,  Que. 

J.  Carmichael,  Notre  Dame  des  Laur- 
entides  Street,  has  commenced  the  erec- 
tion of  a  residence,  estimated  to  cost  $6.- 
000.  The  masonry  and  carpentry  con- 
tracts have  been  awarded  to  Dallaire  & 
Tremblay,  194  Fourth  Street,  Limoilou. 
Frame  and  brick  construction. 

Sherbrooke,  Que. 

In  connection  with  the  residence  erect- 
ed on  Brooks  Street  for  W.  J.  McMan- 
amy,  Moore  Avenue,  the  contract  foi 
heating  and  plumbing  has  been  let  to 
O.  Trudeau,  227  Wellington  Street,  and 
for  electric  wiring  to  the  Electrical  Re- 
pair &  Supply  Company,  71  Wellington 
Street. 

Westmount,  Que. 

The  contract  for  heating  and  plumbing 
at  the  residence  in  course  of  erection  on 
Westmount  Boulevard  for  Mrs.  L,  C. 
Fee  has  been  let  to  F.  J.  Friedman,  357 
St.  Catlierine  Street  W. 

Winnipeg,  Man. 

The  electrical  work  and  plastering  at 
the  residence  in  course  of  erection  on 
Niagara  Street  for  Purcer  Bros.,  501 
Mclntyre  Block,  will  be  done  by  the 
owners.  The  painting  contract  has  been 
let  to  Thomas  Sutton,  35  Stratford  Hall. 
Winnipeg. 

Winthrop,  Ont. 

The  general  contract  for  the  construc- 
tion of  a  residence  for  J.  H.  Campbell 
has  been  awarded  to  Charles  MacNa- 
mara.  Seaforlh,  Ont.  .Approximate  cost. 
$4,000, 


Power  Plants,  Electricity  and 
Telephones 

Brantford  Township,  Ont. 

Xe.gdlialiniis  are  now  progressing  be- 
tween the  Township  Council  and  Brant- 
ford Hydro-electric  Commission  for  the 
construction  of  a  power  transmission 
line.  Engineer,  L.  C.  Ireland.  Brantford 
Hydro  Electric  Commission,  7  George 
.Street.  Brantford. 

British  Columbia  Province 

riie  British  Columl)ia  Telephone  Com- 
pany, 555  Seymour  Street,  N'ancouver, 
are  contemplating  considerable  exten- 
sions in  the  Fraser  River  A'alley.  White 
Rock,  Cement  Beach  and  Ocean  I'ark 
will  be  connected  with  Cloverdale.  in- 
volving the  construction  of  28  miles  of 
line. 

Hamilton,  Ont. 

The  Great  North  Western  Telegraph 
Comiiany,  the  Bell  Telephone  Company 
and  the  C.  P.  R.  Telegra|)h  Conipany  are 
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about  to  install  all  their  lines  in  under- 
ground conduit. 

Palmerston,  Ont. 

A  l)y-law  providing  for  the  installation 
of  a  hydro-electric  system  will  be  sub- 
mitted to  the  ratepayers  on  August  7th. 
Town  Clerk.  11.  Hyndman. 

Petrolia,  Ont. 

A  by-law  has  been  carried  authorizing 
a  bond  issue  of  .$35,000  for  the  installa- 
tion of  a  hydro  electric  system  and  plant. 
Town  Clerk,  J.  McHattie. 

CONTRACTS  AWARDED 

Zelma,  Sask. 

'i"he  contract  for  the  construction  of 
a  telephone  system  for  the  Zelma  Rural 
Telephone  Company  has  been  let  to 
George  Foley,  Box  355,  Saskatoon,  at 
$6,735.  Equipment  for  about  35  miles  of 
line  and  35  phones  will  be  purchased  by 
contractors. 


Fires 

Berwick,  N.  S. 

Pire-has  destroyed  the  planing  mill 
of  J.  VV.  Hutchinson,  Commercial  Street, 
causing  a  loss  of  $10,000.  The  evaporating 
plant  of  the  Berwick  Fruit  Company, 
Mill  .Street,  was  also  damaged  to  the 
extent  of  $1,500. 

Chicoutimi,  Que. 

The  store  and  residence  oJ  J.  T.  La- 
ferriere  have  been  destroyed  l)y  fire. 
Loss,  $7,000,  covered  by  insurance.  Own- 
er will  rebuild. 

Ditchfield,  Que. 

Fire  has  destroyed  the  saw  mill  be- 
longing to  P.  H.  Renaud.  Loss,  .$6,000, 
covered  by  insurance.  Owner  will  re- 
build. 

La  Tuque,  Que. 

()nicr  (iiguere's  garage  has  been  to- 
tally destroyed  by  f^re.  Loss,  $9,000, 
covered  by  insurance.  Owner  will  re- 
build. 

Little  River,  N.  S. 

A.  Thomson's  residence  and  outbuildings 
have  been  completely  destroyed  by  fire. 

Martintown,  Ont. 

Fire  has  destroyed  A.  D.  Clingen's 
sawmill.    Loss,  $8,000. 

Orillia,  Ont. 

The  Municipal  Building  and  Opera 
House  have  been  destroyed  by  fire.  Es- 
timated losses.  Town,  $25,000,  insurance 
$19,000;  T.  W.  Robbins,  lessee  of  the 
Opera  House,  $3,000,  small  insurance. 
The  Town  Council  have  decided  to  re- 
build, and  will  ask  for  competitive  plans. 
Clerk,  C.  E.  Grant. 

Plaster  Rock,  N.  B. 

The  following  properties  have  been 
destroyed  by  fire: — hotel,  owned  by 
Washburn  Turner,  grocery  store,  C.  L. 
Bent,  residence,  George  Ridgewell. 

St.  Theodore  d'Acton,  Que. 

The  following  losses  have  been  caused 
by  fire: — bakery  and  residence.  Hector 
Belanger,  $6,000,  covered  by  insurance; 
store  and  residence,  Mrs.  N.  Decelles, 
$7,000,  fully  insured.  Both  owners  will 
rebuild. 

Fire  has  destroyed     the    grist  mill. 


blacksmith  shop  and  residence  of  Rene 
Desantels.  Loss,  $10,000.  Owner  will 
rebuild. 

Wallaceburg,  Ont. 

A  business  block  has  been  destroyed 
by  fire,  with  a  loss  of  $5,000.  Occui)ants, 
jones  &  Bachus,  proprietors  of  the  Ideal 
Laundry,  A.  Sterling,  store,  and  Chinese 
laundry. 

West  Broughton,  Que. 

A  saw  mill  belonging  to  T.  Beaudouin 
lias  been  destroyed  by  fire.  Owner  will 
rebuild  next  year. 


Miscellaneous 

Berlin,  Ont. 

Tenders  on  the  supply  of  a  street 
sijrinkler  and  flusher  will  be  received  un- 
til July  :J9th  by  the  Chairman  of  the 
Street  Sprinkling  Committee. 

Colborne,  Ont. 

A  by-law  ])roviding  for  the  purchase  of 
a  fire  engine  has  been  passed.  Town 
Clerk,  H.  S.  Keyes. 

Halifax,  N.  S. 

A.  A.  McDonald,  Water  Street,  Hali- 
fax., is  in  the  market  for  builders'  and 
woodworker's  supplies,  plant  and  mach- 
inery. 

Levis,  Que. 

The  (.  ity  Engineer,  C.  Lessard,  has 
been  authorized  to  purchase  a  carload 
of  pipe  clay. 

New  Brunswick  Province 

Tenders  on  dredging  at  Grand  Lake, 
.St.  John  River,  will  be  received  until  4 
p.m.,  August  3rd.,  by  R.  C.  Desrochers, 
Department  of  Public  Works,  Ottawa. 
Specifications  at  office  of  MacLean  Daily 
Reports,  Limited,  25  Charlotte  Street, 
Toronto,  and  at  the  Department.  Ap- 
proximate quantity,  75,000  cubic  yards, 

Springhill,  N.  S. 

The  .Springhill  Manufacturing  Com- 
pany are  receiving  prices  and  catalogues 
on  plate  glass,  fireproof  doors,  metal 
sash  shutters,  skylights  and  ventilators. 

St.  Joseph,  Ont. 

X.  A.  Cantin.  St.  Joseph,  Hensall,  Ont., 
is  in  the  market  for  a  quantity  of  cement. 

St.  Thomas,  Ont. 

The  St.  Thomas  Construction  Com- 
pany, Limited,  are  in  the  market  for  ma- 
chinery for  the  manufacture  of  shrapnel 
and  high  explosive  shells  and  other  am- 
munition. A.  E.  Ponsford,  605  Talbot 
Street,  is  an  interested  party. 

Yamachiche,  Que. 

Quotations  and  catalogues  on  plumb- 
ing, heating  and  ventilating  supplies  and 
equipment  are  being  received  by  N.  Des- 
chesne  &  Company,  Three  Rivers. 

CONTRACTS  AWARDED 

Chatham  &  Dover  Townships,  Ont. 

.A  contract  for  dredging  has  been  let 
to  Alexander  Clifford,  701  Centre  Ave- 
nue, Bay  City,  Mich.,  at  $29,323. 

Transcona,  Man. 

The  Town  Council  have  let  the  con- 
tract for  the  installation  of  an  inciner- 
ator to  the  Ideal  Incinerator  Company, 
Manning  Arcade,  Toronto,  at  $18,875. 


Late  News  Items 

Assiniboia,  Man. 

Tenders  fin  laying  watermains  will  \r 
received  until  August  2nd  by  Frank  Ne-- 
Kirkfield  Park. 

Edgeley  Station,  Sask. 

Tenders  on  the  erection  of  a  .ichoc.l 
for  the  Trustees  of  Donamar  Rural 
School  District  N'o.  3570,  will  be  receiverl 
until  August  5th  by  R.  B.  Heron,  Avon- 
hurst  P.  O.,  Sask.  Plans  and  specifica- 
tions at  office  of  the  Western  School 
Supply  Company,  Regina,  and  with  Wil- 
liam Rogers,  F-'.dgeley,  Sask. 

Exeter,  Ont. 

A  by-law  has  been  carried,  providing 
for  the  installation  of  a  hydro-electric 
system,  at  an  approximate  cost  of  $20,- 
000.  Work  to  be  done  under  supervi- 
sion of  the  Engineers  of  the  Hydro 
Commission. 

Grantham,  Ont. 

.\.  E.  Nicholson,  .Architect,  46  Queen 
Street,  St.  Catharines,  is  receiving  ten- 
ders on  the  erection  of  a  two-roomed 
school  on  Queenston  Street,  School  Sec- 
tion No.  6.  Concrete  foundation,  lirick 
and  tile  construction. 

Lac  au  Saumon,  Que. 

A  contract  for  water-works  construc- 
tion has  been  let  by  the  Municipality  to 
A.  Landry  &  Fils,  Lac  au  Saumon.  Ap- 
proximate cost,  $19,000.  Wood  pipe, 
douglas  fir  and  cast  irrin  pipe  will  be  v  - 
quired. 

Markham,  Ont. 

E.  .v.  James,  57  Adelaide  Street  East, 
has  submitted  a  report  to  the  \  illage 
Council  estimating  the  proposed  exten- 
sion to  the  water-works  system  at  $15,- 
000.  This  figure  includes  a  standi)ipe 
with  a  capacity  of  60,000  gallons. 

Montreal,  Que. 

Work  has  been  commenced  by  D.  La- 
moureux,  1923  St.  Lawrence  Street,  on 
the  erection  of  six  flats  on  Mozart  Street, 
estimated  to  cost  $6,000. 

Orillia,  Ont. 

The  residence  of  Benjamin  Cole  on 
Hilda  Street  has  been  completely  des- 
troyed by  fire. 

Starkville,  Ont. 

Tlie  sawmill  owned  by  F.  Jacksi'ii  lia^ 
been  completely  destroyed  by  fire 

St.  Catharines,  Ont. 

The  general  contract  for  the  erection 
of  a  business  block  on  James  Street  for 
J.  Balsam.  29  James  Street,  has  been 
awarded  to  Newman  Bros.,  75  .St.  Paul 
.Street.    Approximate  cost.  $15,000. 

Tilbury  East  Township,  Ont. 

The  Township  Clerk.  .\.  Farquharson. 
Merlin,  will  receive  tenders  until  August 
2nd  on  dredging  the  Dauphin  Drain  and 
on  road  grading.  Plans  at  office  of 
Clerk. 

Tuckersmith  Township,  Ont. 

Tenders  on  new  flooring  for  four 
Iiridges  will  be  received  until  August  4tl' 
by  D.  F.  McGregor,  Seaforth. 

Welland,  Ont. 

Frank  Springer,  59  Merritt  Street,  has 
prepared  plans  of  a  store  to  be  built  on 
Burgar  Street  for  Samuel  Lambert.  56 
Main  Street  X.    Estimated  cost,  $10,000. 

Winnipeg,  Man. 

Tenders  on  the  installation  of  a  heat- 
ing system  at  the  Poison  Avenue  School 
will  be  received  until  .Vugust  5th  by  the 
Public  School  Board. 
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All   Kinds   of   Machinery   Can   Be  Driven 
By  De  Laval  Steam  Turbines 

The  De  Laval  Double  Helical  Speed  Reducing  Gear  makes  it  possible  to  use  the  turbine  for  driv- 
ing slow  speed  nuichinery,  such  as  rolling  mills,  pajjcr  machines,  or  for  rope  or, belt  drives,  for  driving 
centrifugal  pumps,  blowers  and  ct)mpressors  for  all  pressures  and  capacities  and  for  driving  standard 
A.C.  and  D.C.  generators. 

DiiX't'l  connection  of  the  turbine  to  the  driven  machine  eliminates  the  cost  and  losses  of  transformers,  motors,  etc. 

By  using  a  mixed-flow  or  low  pressure-turl:)ine,  additional  power  can  often  be  obtained 
by  utilizing  e.xhaust  steam  now  going  to  waste,  thus  saving  the  cost  and  expense  of 
operation  of  additional  boiler  plant.  The  combination  of  reciprocating  engine  and  low 
pressure  turliine  gives  the  very  highest  efficiency.  By  arranging  the  turbine  so  that 
it  can  be  operated  with  high  pres- 
sure steam  when  necessary,  a 
plant  of  e.xtraordinary  flexiJiility 
and  sustained  economy  is  obtained. 
Read  our  Treatise  D62  on  "Steam 
Turbines  and  Their  Uses." 


Dc  l^val  mulli- 
slaged  mixed  -  flow 
and  double  gear  re- 
duclion  for  direct 
connection  to  roll- 
ing mill:  750  H.P. ; 
turbine  speed  5000 
r.p.m.  rolling  mill 
100  r.p  m. 


De  Laval  Steam  Turbine  Co. 

TURBINE  EQUIPMENT  CO.,  LIMITED 
Canadian  Pacific  Bldg.,         TORONTO,  Canada 
THE  E.  LAURIE  CO. 
243  Bleury  Street,     MONTREAL,  Que. 


U  A  If   C!   New  and  Relaying 
f\.irA,£1.^0  Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


Air  Compressors 

of  Belliss  Make  have  gained  their  reputation  for 

Simplicity  of  Design       Noiseless  Running 
Compact  Design  Low  Oil  Consumption 

Continuous  Operation    Overall  Elfficiency 

Messrs.  Belliss  &  Morcom,  Ltd. 

BIRMINGHAM.  ENGLAND 


Agent* 


Laurie  &  Lamb 

Board  of  Trade  Building,  MONTREAL 


Lest  We 
Forget 


Advertising  is  an 
insurance  policy 
against  forgetful- 
ness.  It  compels 
people   to  think 

of  VOLl. 

Contract  Record 

and  Engineering  Review 

Toronto  Montreal  Winnipeg 
Vancouver  London,  Eng. 


Sprinkler  Wanted 
Time  Extended 


WANTED 


Tenders  for  a  motor-driven  combination  street 
sprinkler  and  fiusher  will  he  received  by  the 
Sprinkling  Committee  up  to  August  6th,  1915. 
For  further  particulars  apply  to  G.  G.  IJucher, 
Chairman  Si)rinkling  Committee,  or  A.  H.  Millar, 
City  Clerk.   P.erliii,   Canada.  .'iO 


FOR  SALE 

Large  Manufacturing  Plant, 
Near  Wiarton 


Suitable  for  manufacturing  marl  or  rock  cement. 
Power  plant  consists  of  three  4(10  h.p.  engines,  in 
first-class  condition.  Ci.  T.  R.  siding,  docks,  etc. 
.\|iply  The  Toronto  General  Trusts  Corporation, 
Toronto. 


Tenders  for  Foundry 

Sealed  tenders  will  be  received  by  tlie  under- 
signed up  to  July  29th  for  the  erection  and  com- 
pletion of  a  Foundry  Building  at  Brighton.  All 
tenders  to  be  marked  "Tender  for  Foundry." 
Plans  and  specifications  may  be  seen  at  the  office 
of  the  secretary. 

Lowest  or  any  tender  not  necessarily  accepted. 

GEO.  DREWRY, 
Secretary  of  The  D.  J.  Barker  Foundry  Com- 
pany, Limited, 
29-.'!0  Brighton,  Ont. 


TENDER 

For  the  Filling  in  of  Catfish 
Pond  and  the  Construc- 
tion of  Sewer  in  Con- 
nection Therewith 


Tenders  will  be  received  through  registered 
post  only,  up  to  noon  on  Tuesday,  August  17th, 
1915,  for  the  filling  in  of  Catfish  Pond  and  the 
construction  of  sewer  in  connection  therewith. 

Tenders  must  be  addressed  to  the  Chairman, 
Board  of  Control,  City  Hall,  Toronto,  and  be 
l.lainly  marked  on  the  outside  of  the  envelope 
as  to  contents. 

Specifications  and  forms  of  tender  may  be  ob- 
tained upon  application  at  Room  No.  311,  De- 
partment of  Works,  City  Ilall,  on  payment  of 
five  dollars  ($5.00),  this  sum  to  be  refunded 
>ipon   return   of  plans. 

Tenderers  must  comply  strictly  with  condi- 
tions of  City  By-law  as  to  deposits  and  sureties 
as  set  out  in  specifications  and  forms  of  tender. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

T.  L.  CHURCH,  Mayor, 
30  Chairman,  Board  of  Control. 


Double  deck  iron  cars,  suitable  for  drying 
bricks  in  tunnels,  .\pply  l!ox  No.  224,  Contract 
Record,  Toronto.  30-31 


CITY  OF  REGINA 


Waterworks  Department 


Sealed  tenders  will  be  received  liy  tlie  City 
(  nmmissioners  up  till  noon,  Monday,  September 
6th,  1916.  foi;  the  supply,  delivery  and  erection 
<if  a  7, 01 1(1,(11  IIP  gallon  Pumping  unit  at  the  City 
Power   House,   Regina,  Sask. 

Specifications  and  other  information  may  be 
obtained  from  the  office  of  the  undersigned.  The 
City  does  not  bind  itself  to  accept  the  lowest  or 
any  tender. 

.1.  M.  M.\CK.\V, 
Sii|ierintendent   of  Waterworks. 
Inly  '-'•-•lid.  lill.^i.  3()-:il 


Contractors 


Tenders  will  be  received  by  I  bo  undersigned 
up  to  and  including  Tuesday  noon,  August  3rd, 
1915,  for  the  undt-rnienlioued  trades  rei|Uireil  in 
the  erection  of  a  faclory  building  for  The  'I  . 
Eaton  Company,   Limited,  at    Hamilton,  Dnt. 

Brick  and  Stone,  Masonry,  Reinforced  Con- 
crete, Cut  Stone.  Interior  Marble  Work, 
Ornamental  Iron  Work.  Cast  Iron.  Cement 
Flooring.  Sheet  Metal.  Mill  Work.  Hardware. 
Tanks,  Cold  Water  Painting,  Painting,  Glass 
Glazing,  Rolled  Steel  Sash,  Rolling  Steel 
Doors,  Ornamental  Terra  Cotta.  Plaster. 
Vault  Door,  Cabinet  Work,  Roofing  and 
Waterproofing.  Radial  Brick  Stack. 

Plans  and  sptcilRaliniis  may  be  seen  and  form 
of  tender  nbtaiiud  by  .ii.plying  at  our  Engineer's 
(Jific  f.  I,.i\nsa  Street.  Tornnto,  or  at  our  Con- 
struction (  Mtice,  corner  of  Gore  and  John  Streets, 
Haniill.ni,  (  )nt.  We  reserve  the  right  to  reject 
any  or  all  lenders,  anrl  to  acce|it  the  whole  or 
any  part   of  a  tender. 

The  T.  EATON  CO.,  Limited. 


Heating  Hub  of  Turbine  Spider  Saves 
Four  Days'  Time  in  Mounting 

By  Harold  F.  Johnston 

Instead  of  taking  four  days  to  put  a 
27-ton  spider  on  a  11-in.  shaft  with  a 
100-ton  hydraulic  press  an  erection  sup- 
erintendent in  Alberta  recently  succeed- 
ed in  making  a  satisfactory  mounting  in 
less  than  four  hours  by  heating  the  hub 
of  the  spider  enough  to  expand  it  a 
little.  The  cost  of  mounting  the  spider 
in  the  press  would  have  been  $60,  while 
the  actual  operation  performed  cost  only 
$5.  As  time  was  a  most  important  fac- 
tor in  the  contract,  however,  the  saving 
of  over  three  and  one-half  days  was  of 
much  more  value  that  the  small  saving 
of  labor. 

The  spider  carried  the  rotor  and  field 
coils.  It  had  to  be  keyed  to  a  l.'i-in. 
vertical  shaft  directly  connected  throu.gh 
a  coupling  to  the  turbine  shaft.  The 
shaft  was  first  mounted,  and  the  coupling- 


bolted  up.  The  spider,  on  which  the 
field  coils  had  already  been  mounted,  was 
blocked  up  about  9  inches  off  the  power- 
house floor.  A  ring  of  sand  was  then 
built  around  the  outside  of  the  hub, 
forming  a  pit  under  the  hub  in  which  a 
fire  of  dry  pine  chips  was  built.  The  top 
of  the  hub  was  covered  with  steel  plates 
to  help  confine  the  heat.  One  man  kept 
tending  the  fire,  keeping  it  evenly  hot  all 
around  the  hub  for  three  and  one-half 
hours.  The  spider  was  then  raised  by  the 
crane  and  easily  fitted  over  the  shaft. 
It  was  quickly  turned  to  the  proper  posi- 
tion, the  key  driven  home,  and  the 
mounting  completed.  The  job  proved 
entirely  satisfactory,  and  the  100-ton 
press  sent  out  by  the  contractor  to  com- 
ply with  the  specifications  was  returned 
unused. 

The  installation  was  made  by  the  Gen- 
eral Electric  Company  of  Sweden,  at  the 
plant  of  the  Calgary  Power  Company,  at 
Seebe.  Alta.  TV/o  12,000-vf)lt.  4200-kv.a. 
generators  were  erected. 


By  means  of  a  system  of  mirrors, 
Glencoe,  111.,  has  materially  reduced  ac- 
cidents at  one  of  its  most  dangerous 
street  interesctions.  Green  Bay  Road  and 
Hazel  Avenue.  Both  the  roads  approach 
the  street  intersection  on  the  down  grade, 
and  drivers  of  cars  passing  west  through 
the  viaduct  on  Hazel  .\venue  heretofore 
have  been  unable  to  tell  whether  a  ve- 
hicle was  approaching  from  either  direc- 
tion along  the  Green  Bay  Road.  A  large 
mirror  eight  feet  long  and  about  six  feet 
in  height  has  been  placed  at  the  south- 
east corner  of  the  intersection  at  such  an 
ongle  that  the  driver  of  a  car  approach- 
ing down  the  grade  in  Green  Bay  Road 
from  the  north  can  see  a  car  coming 
west  through  the  culvert,  and  give  it 
the  right  of  way.  A  smaller  mirror  has 
been  placed  on  the  side  of  the  culvert 
at  the  northeast  corner,  by  means  of 
which  the  driver  of  a  machine  going  west 
through  the  culvert  can  see  a  car  ap- 
jjroaching  from  the  south  in  Green  Bay 
Road.  It  is  said  that  the  mirrors  are 
proving  a  success  even  at  night,  when  tlie 
flare  of  the  headlights  is  reflected  in  both 
directions. 


.\n  interesting  point  in  the  awardin.g 
of  c(jntracts  for  pavin.g  blocks  has  been 
decided  by  Mr.  Justice  Lafontaine,  Mont- 
real, who  has  issued  an  injunction  asked 
for  by  Mr.  C.  Bernard,  restraining  the 
Board  of  Control  from  awarding  con- 
tracts for  1.800.000  paving  blocks.  In 
April  the  city  called  for  tenders  for 
100.000  blocks,  for  repair  work,  but  no 
award  was  made  for  two  months.  Then 
the  city  decided  to  go  ahead  with  new 
paving  work,  and  titilized  the  bids  called 
in  .\pril,  ordering  a  total  of  LSfiO.OOfl 
blocks.  It  was  argued  that  if  the  un- 
successful tenderers  had  known  that  such 
a  large  quantity  was  required  they  would 
have  been  able  to  quote  lower  prices. 
For  the  city  it  was  contended  that  it 
was  within  its  legal  rights  in  accepting 
the  tender.  The  judge  held  that  the 
city  ought  to  have  awarded  a  contract 
for  the  original  quantity,  and  to  then 
have  called  for  fresh  tenders  for  the  ad- 
i  ditional  number  of  blocks  required. 


July  28,  ]!)15 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 

INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Montreal  Office :  Room  509  Canadian  Exprcu  Building 
Ottawa  Representative  : -J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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ENUS 

PEMCILS 

TN  preparing  sketches,  as  well  as  in  making  the 
A  working  plans  the  engineer  or  draughtsman 
must  use  a  pencil  upon  whose  quality  he  can 
depend.    He  must  be   sure  the  weight  and 

thickness  of  each 
line  will  be  uniform. 

He  must  be  able 
fo  get  the  same 
quality  each 
time  he  picks  up 
a  new  pencil,  or 
his  entire  work 
will  have  a  slop- 
py uneven  ap- 
pearance. 

Venus 

PPFP  -  Pencils 

r  this  sample  box.  ^^J^       |  7  J^. 

grees  (6B  softest  to  9H  hardest)  are  absolutely  uniform 

in  quality  and  answer  every  technical  requirement. 

To  the  technical  man  writing  on  his  letterhead  a  set 
of  nine  short  samples  and  holder  will  bo  sent  free. 

AMERICAN  LEAD  PENCIL  CO. 

235  Fifth  Ave  ,  New  York 

And  Clapton,  London,  Eng. 


Water  Supply 
from 
Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 

Write  for  Bulletin  26 
explaining  the  use  of 
Cook's  Patent  Brass 
Tube  Well  Strainer. 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steain,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


TRADE 


STANLEY 


MARK 


.Stanley's  Gra- 
fliometer  save.s 
much  time  in 
Railway  and 
1>  r  a  i  n  a  g  e 
Works.  Can  he 
divided  to  read 
eitherordinary 
or  percentage 
gradients. 
Illustrated 
pamphlet  on 
appli  cati  on. 


The  Largest  Manufacturers  of  Surveying^ 
and  Drawing-   Instruments  in  the  World. 

Dra\<'ing  Office  Stationery  of  all  kinds  sup- 
plied on  the  most  favorable  terms.  A  very 
large  stqclf  kept. 

Please  send  for  our  catalogue  "K  91"  and  compare  our 
[)rices  with  those  of  other  ftfst-class  makers. 

W.  F.  Stanley  &  Co.,  Limited 

286  High  Holborn,  LONDON,  ENGLAND 


Jas.  Dickson,  Pres.  Geo.  T.  Dickson,  Vice-Pres 

Dickson  Bridge  Works  Co. 

Campbellford,  Ont. 


Limited 


Bridge  over  Spanish  River  at  Massey,  Ont. 

Steel  Bridges,  Steel  Buildings 
Roof  Trusses 

and  other  Structural  Steel 

Foundry  and  Machine  Shop  in  connection. 
Estimates  on  application 
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Preseri/'es  Roads 
Pre i/e fits  Dust- 


Better  Roads 

and  Lower  Taxes — 


Beaconsfield,  Station  Road, 
Beaconsfield,  P.Q. 


The  automobile  has  radically 
changed  the  problem  of  the  road 
builder.  What  is  required  now 
is  a  form  of  road  construction 
which  will  not  only  giveagood 
surface  the  whole  year  round, 
but  which  will  be  able  to  with- 
stand motor  traffic. 

Tarvia  furnishes  the  solution. 

Tarvia  is  a  dense,  viscid  coal  tar  pre- 
paration. It  is  made  in  several  grades 
to  meet  varying  road  conditicMis. 
Used  in  road  construction  it  forms 
a  matrix  ahnut  llic  stone,  making  a 


tarvia-concrete  which  is  waterproof 
and  automobile-proof.  As  it  is  sHght- 
ly  plastic  it  is  not  abraded  by  auto- 
mobile driving  wheels,  but  is  simply 
rolled  down  smooth  allowing"  no  dust 
i)r  mud  to  form. 

The  cost  of  maintenance  is  so  great- 
ly reduced  by  the  Tarvia  treatment 
that  its  use  is  a  real  economy. 
.Suburban  streets  should  be  treated 
with  Tar\ia  to  secure  a  handsome, 
cleanly,  mudless  pavement  at  h)\v 
cost.  Country  and  state  thorough- 
fares and  highways  should  be  treat- 
ed with  Tarvia  to  keep  down  main- 
tenance expense. 


Special  Service  Department. 


This  Company  lias  a  corps  of  trainc*!  L-ngim--crs  and 
chemists  who  have  ffiven  years  of  study  to  modern  road 
problems.  'I'lie  advice  of  these  men  may  lie  had  for 
tlie  askiiift  hy  anyone  interested. 


It  ymi  will  uriic  to  the  nearest  office  regarding  road 
problems  and  conditions  in  your  vicinity  the  matter  will 
have  prompt  altenlion. 


THE    PATERSON    MANUFACTURING    COMPANY,  LIMITED 

MO.NTHKAI,  •r<)RO^^TO  WI.V.NII'KO  VANCOUVER 

THE  CARRITTE-PATERSON  MANUFACTURING  CO.,  LIMITED 


ST.  JOII.N.  .V.  H. 


^vt)^•|^v.  \.  s. 
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The  Ormsby-Lupton  Steel  Sash 
The  Superior  Steel 


n 

1    J  II 

1 1 

1 

Sash 

Gives  Fire  Protection 

Lowers  Insurance 

Rates 

Can  be  purchased  very 
little  in  advance  of 
the  price  of  Wooden 
Sash. 


Send  for  Catalogue  and  Prices. 
A.  B.  Ormsby  Company,  Limited 

A        .  J     .k  TORONTO 

Associated  with 

The  Metal  Shingle  &  Siding  Co.,  Limited 

Preston      Montreal       Winnipeg       Saskatoon  Calgary 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "Keith*'   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.       Write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  259-'.'6l  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


'Sis,-. 


We  can  supply  you  with  Hangers  to  carry 
any  size  door  and 

Parallel  Equipment 

in  the  strongest  style  of  track. 

The  Round   Track  with  Adjustable 

Supports. 


Manufacturers  of 


The  best  goods  in  the  hanger  line 

ALLITH  MFG.  CO.,  LIMITED 

HAMILTON 


Galvanized 
Steel  Tanks 


Reservoir  Tanks 
Water  Tanks 
Dipping  Tanks 
Toat  Pans 
Oil  Storage 
Tank  and 
Measuring  Pumps 


Prices  quoted  promptly  on  heavy  gal- 
vanized steel  tanks  for  every  purpose. 

Wayne  Measuring  Systems  for  handling 
your  gasoline  and  oils  will  save  you 
money. 

Wayne  Oil  Tank  &  Pump  Co. 

Limited 

Woodstock,  Ont. 
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A  Better  Day's  Work 

Make  all  your  time  count 
in  closnig  busmess,  not  in 
looking  for  it.  Use 

Mac  Lean  Reports  and  get 
all  the  facts  you  need  to 
know  in  your  mornmg  mail. 
Do  not  spend  time  going 
around  the  streets,  visiting 
jobs,  watching  for  excava- 
tions, canvassing  architects 
or  waitmo^  m  outside  offices. 
F^ind  out  where  you  may 
o'et  business  by  using  Mac- 
Lean  Reports.  The}'  will 
gue  \'ou  early,  definite  and 
detailed  information  on  sev- 
eral new  jobs  every  day  that 
you  can  go  right  after.  You 
should  get  m  on  this.  Rates 
and  samples  on  request. 

MacLean  Daily  Reports 

Limited 

25  Charlotte  St.,  Toronto 


MARSH  AND  HENTHORN 

MODERN 

HOISTING  MACHINERY 


M  &  H  Hoisting  Engine  driving  Piles  in  Harbor  at  Port  Weller,  Ont. 

Standard  Machines  in  stock.     Prompt  shipments. 
Prices  moderate 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 

Sales  Agents:     MuseensLtd,  Montreal 


Goold,  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 


Gas  and 
Gasoline 
Engines 


Hoists 
Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 

Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale; 

British  &  Foreign  Building  Stones,  by  John  Watson, 
f^iblished  in  1911  at  the  University  Press,  Cam- 
bridge, England.    483  pages.    Price  50  cents. 

Building  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $;i.OO. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
165  pages,  illustrated.    Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 
Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.   260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 

Contract  Record 
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DUMB  WAITERS 

Roelofson  self  retaining 
dumb  waiters  are  fast  re- 
placing the  old  styles. 

They  are  so  constructed  that  the\-  will 
hold  the  car  stationar)-  at  any  point 
desired  without  the  use  of  brake  or 
rope  clamp. 

We  will  furnish  drawings  and  estimates 
of  costs  for  special  machines  to  be  used 
as  wall  hoists,  freight  or  invalid  eleva- 
tors. 

Roelofson  Elevator  Works 

Gait,  Ont 


'  Dull  '  Sand  and  Gravel  Plants  are  made  to  include  the  operations  of  obtaining  the  material  and  conveying  it  to  the 
plant  for  washing  and  sorting  into  various  sizes.  We  have  had  wide  experience  in  designing  and  erecting  hundreds 
of  plants  for  a  variety  of  uses  and  under  all  conditions.  The  illustration  shows  a  "Dull "  plant  with  sand  and  gravel 
being  excavated  and  conveyed  to  plant  by  a  "Dull"  drag  line  excavator.  "Dull"  innproved  conical  screens  are 
arranged  to  make  two  sizes  of  sand  and  two  of  gravel. 

Write  ut  for  o  ir  illu'^lratcd  CatafoRUC. 

The  Raymond  W.  Dull  Co.,  m  Washington  st,  Chicago 

\\        \\    S  \l,i;S  AC.ICNTS 

Mills  Bros.,  215  Ryrie  BIdg.,  TORONTO         Bentz-Richardson  Co.,  WINNIPEG 


INDUSTRIAL  LOCOMOTIVES 


The  designs  of  our  small  locomotives 
are  the  result  of  wide  experience. 

All  details  are  accurately  finished  to 
standard  gauges  and  are  absolutely  inter- 
changeable on  all  locomotives  of  the 
same  class  and  size. 

This  cuts  out  long  delays  when  parts 
wear  out,  as  parts  hable  to  wear  can  be 
kept  on  hand  or  shipped  promptly  from 
our  works. 

MONTREAL  LOCOMOTIVE  WORKS,  LIMITED 

DOMINION  EXPRESS  BUILDING.  MONTREAL.  CANADA 
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The  Ideal 
Crane 
Trolley  m-^- 
Northern 
"Type  E" 


CRANES 


MADE  IN 
CANADA 
OF  ALL  TYPES,  SIZES  AND  CAPACITIES 

Heavy  Cranes  and  Light  Cranes  for  Mill  Service,  Power 
Stations,  Foundries,  Stone  Trades— Grab  Bucket  Cranes 


Northern  Crane  Works,  Limited, 


WALKER  VILLE. 
ONTARIO 


WHY  COPPER  ALLOY 

All  1 1 en  iiii;l)onc  lath  is  now  made  from  copper  alloy  instead  of  ordinary  steel.    This  change  costs 

the   manufacturers   and  dealers   in    1 1  erriiitrbone   ^pP'^^^  Lath  thousands  of  dollars  a  vear.    It  costs 

Alloy 

the  consumers  nothing. 

The  group  of  business  men  interested  in  promoting  Herringbone  sales  expect  the  increase  in  the 
volume  of  business  to  compensate  them  for  the  decreased  profit  per  yard.  This  increase  can  only  re- 
sult from  a  definite  improvement  in  Herringbone  quality.  They  therefore  demanded  the  most  search- 
ing tests  before  adopting  the  new  policy. 

These  tests  consisted  of  seventy-five  (juantitative  measurements  of  actual  corr:>sion  of  plain 
steel  bedded  in  hard  wall  plaster  as  compared  with  seventj-five  identical  tests  on  copper  alloy.  Five 
different  brands  of  plaster  were  used.  The  time  tests  were  continued  until  corrosion  on  copper  al- 
loy (but  not  on  plain  steel)  had  ceased.  The  average  of  all  these  tests  showed  that  copper  alloy  is  sixty- 
one  per  cent,  more  efficient  than  plain  steel  in  resisting  hard  wall  plaster  corrosion.  Ask  for  the  book- 
let "Why  Copper  Alloy?" 

Clarence  W.  Noble         -         General  Sales  Agent 

117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Manufacturers 


 Stucco  BOARD  

makes  Stucco  and  Plaster  Walls  warm,  dry  and  permanent. 

I'lasUr  or  cement  applied  to  Bishopric  Stucco  Board  wedges  tight  into  the  dovetailed  spaces  be- 
tween the  bevel-edged  laths,  forming  "keys"  that  are  stronger  than  can  ]>ossibIy  he  made  on  wood  or 
metal  lath.  The  heavy  layer  of  Aspiialt-Mastic  in  tiic  Stucco  Board  makes  walls  absolutely  wind  and 
damp-proof,  and  therefore  warm.     And  the  cost  is  surprisingly  low. 


Write  for  samples  and  particulars  about  Bishopric  Stucco  Board,  Lalii  Board  and  Sheathins. 
I'crmatile  i\ool"ing,  to 

Office  and  Factory: 


and 
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Ihe  Bishopric  Wall  Board  Co.,  Limited,    538  Bank  St.,  Ottawa,  Canada 
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We  design,  furnish  machinery  for, 
and  build  complete 

MINING  PLANTS, 
CRUSHING  PLANTS, 
HYDRATED  LIME  PLANTS, 

and  Gravel   and   Coal   Handling  Equipment 

Rock  &  Power  Machinery  Co. 

58  Church  Street  -      -  TORONTO 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  «ize  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office-M  4515— M  4516      Residence   P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


Sales  Offices 
Welland  -  Ontario 

Cobalt  Ontario 
7  Bank  Street  Chambers 

Ottawa 
417  New  Birks  Building 
Montreal 


STANDARD  STEEL 


Beams — Channels 
Angles—Plates 

Always  in  Stoek  CONSTRUCTION  CO. 
Reinforcing  Bars 

'Self-Sentering" 

Corrugated 
Sheeting 

Send  for  Stock  List 


LIMITED 
WELLAND      -  CANADA 

Manufacturers  and  Erectors 

Steel  Buildings  and  Bridges 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  sie  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


ARE  YOU  GOING  TO  BUILD? 

Before  erecting  your  new  building  you  should 
consider  the  possibilities  and  many  advantages 
to  be  gained  by  the  use  of 

"AMERICAN"  Enameled  Brick 

Write  for  catalogue,  also  samples,  miniature  or 
full  size. 

AMERICAN  ENAMELED  BRICK  &TILE  COMPANY 

1182  Broadway,    New  York. 


KAHN   ARMOR   PLATES  for  CONCRETE  ROADS 

Write  for  descriptive  pamphlet 


Cross sectioiuil  view  showiiiif  joint  protcclud  by  Iviitin  Armor 
I'lntpi  with  tllliT  hotwcoii  tlioiii. 


Kahn  Armor  Plate. 
The  Beveled  Edge  Protects  the  Concrete 


TRUSSED    CONCRETE    STEEL   CO.   OF   CANADA,   LIMITED,   Walkerville,  Ont. 
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STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES,  STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Mi.tdr  Crah 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


Swinsinfj  Engine 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  hghting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phnnes,    Office  North  (  j^r,      Kveningi,  North  210" 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Hi 


r 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling— Positively  LEAK  PROOF. 


Wrte  for  1915  Catalogue 


319  Pender  St. 


VANCOUVER,  B.C. 


"Galvaduct"  and  ''Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Maoutacturers  under  Canadian  and  U.S.  Lettera  Pateot 

Toronto       -  Canada 


Cawthr.a  Mlii.ock,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  : -TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 
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Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted.  < 

Send  for  catalogue  and  prices 

Woodhouse    Chain   Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Siiovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 
Frost-Proof 
Water 
Meters 

Write   for  CatalotJue 


Main  Office       -       90  West  Street 
NEW  YORK  CITY 


Sample  Free  along  with 
Advertising  Matter 

We  give  you  splendid  assistance  in  getting  the 
Metallic  Ceiling  business.  And  there's  a  lot  of 
it  about,  for  METALLIC  CEILINGS  and 
WALLS  are  handsome,  durable,  sanitar> , 
easily  cleaned  and  FIRE  PROOF.  We  have 
attractive  illustrated  pamphlets  ready  for  you  to 
send  to  every  customer  and  every  possible  prospect 
in  your  neighborhood.    Wiite  us  to-day. 

Write  us  for  catalogue  and  prices  today. 

Metallic  Roofing  Co.,  Ltd. 


Toronto    Minuijiiciitrei  s  Winnipeg 


SPRINKLER 
TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
wood  and  steelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto    Montreal  Limited        Winnipeg  Calgary 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  I5RICK 

Cement— delivered  in  S  bariel  lots,  $1.80  per  bbl. ; 
with  bags,  $2.25;  car  lots,  $1.50  on  the  track, 
with   pkgs.  $1.90. 

Lime — grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff, 
$17  f.o.b.  tlie  job;  No.  2,  $14;  common  red 
Slock  brick.  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
local,  $12  to  $20,  imported,  $20  to  $.i0 ;  sand- 
lime  brick,  $7.50;  King  Edward  Siding;  $(i.50 
at  the  mill;  $8.50  delivered  on  tlie  job.  Pav- 
ing brick.  No.  1,  $18  per  M.  f.o.b.  West  To- 
ronto; No.  2  $14;  paving  blocks.  No.  1,  $24 
per  M. ;  No.  2,  $18.  Sun-Tex  face  brick,  $lti 
to  $20  per  M. ;  Denison  interlocking  hollow 
tile,  $C0  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
Wliite  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Otiier  quotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 

Crushed  stone— 2-in.,  $1.05;  1-in.,  $1.10;  ^-in., 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  K.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER   (BUILDING  MATERIAL) 

Toronto  prices   (wholesale)  delivered: 

Hemlock— 2  x  4  in.  to  2  x  12  in.,  8  to  1«  ft-. 
$20-  18  ft.,  $23;  1-in.  Hemlock  No.  1  $21; 
No.  1  Hemlock  decking  $22  to  $23;  No.  2 
Hemlock,  dimension  and  1  in.,  $16  to  $18. 

Pine— 1-in.  by  4-in.  to  6-in.,  $27;  1-in.  by  8-in., 
$29;  1  in.  by  10-in.,  $30;  1-in.  by  12-in.,  $:iO 
to  $32;  2-in.  by  4-in.  to  13-in.  white  pine, 
12  ft.  to  1(5  ft.  long,  $20  to  $31;  7/8^by  (> 
and  10-in.  pine  shelving,  $33  to  $3G ;  7/8  x 
12in.  iiine  shciviii^,  '4-i^>;  ^'),  1  >v!iile  pine 
flooring,  $34;  No.  1  spruce  flooring,  $2G ;  No. 
1  pine  decking  D  2  S,  $28;  spruce  decking, 
$26;  No.  1  pine  V.  or  beaded  sheeting, 
$35;  No.  2  ditto,  $32;  pine  trim  4-in.  cas- 
ing, $1.75  per  100  ft.;  5-in.  ditto,  $2;  8-in. 
pine  base,  $2.75  to  $3.25;  4-in.  pine,  window 
stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.35;  N.  B. 
extras  $4;  N.  li.  clears  $3.45;  No.  1  pine  lath 
$5  50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— S  x  8,  10  x  10, 
10  X  12.  12  X  12,  12  X  14,  8  x  10,  8  x  12, 
10  X  14,  14  X  14,  8  X  14,  12  x  1(1,  14  x  10, 
16  X  10,  $32,  retail  $37;  10  x  10.  14  x  18,  16  x 
18,  $39;  8  X  16,  12  x  18,  18  x  18,  $36;  16  x 
18,  14  X  20,  16  X  20,  $36.50;  8  x  18,  12  x  20, 
18  x  20,  $40;  10  x  20,  $37.50;  8  x  20,  14  x  22, 
16  X  22,  18  X  22,  20  x  22,  22  x  22,  $45 ;  12  x 
22,  $39;  10  x  22,  $39.50;  8  x  22,  14  x  24,  18  x 
24.  20  x  24,  22  x  24,  24  x  24,  12  x  24,  10  x 
24,  $45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars — $2.25  base;  twisted^  and  de- 
formed, $2.50;  structural  sections  $2.75  to  $3. 

Galvanized  iron — 28  gauge  $5.35. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  jier  net  ton;  (i-in.  to  12- 
in.  $33;  12-in.  up  $32.50,  witli  $1  extra  for 
gas  pipe. 

Corrugated  Sheets— 26  gauge  $5.20  per  sq.,  28 
gauge  $3.00  to  $3.50  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft. ;  (i-in.,  4()c  ft. ;  8-in., 
55c  ft.;  9  in.,  70c  ft.;  12-in.,  $1  ft.;  15-in., 
$1.40.;  18  in..  $190  ft.;  20  in.,  $2.25  ft.;  24- 
in.,  $3.25  ft.  ;  less  74  per  cent.,  4-in  to  12-in., 
70  per  cent.,  15  in.  to  18  in.,  65  per  cent.,  20- 
in.  to  24-in. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
bags  extra;  sanded  .$4.50,  in  car  lots  at  tiie 
yard. 

Hydrated  lime- $9.50  to  $11  in  20  ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown  and  Standard 
white  brands,  $1.50  per  bbl. ;  Shield  brand 
$1.25;  New  Brunswick  $2.50. 

Rope — manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope,  lO^jC  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  85c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  82c.  per  gal. ;  red  lead, 
dry,  $8  per  100  lbs. ;  putty  in  bulk,  bbls., 
$3.50  per  100  lbs.;  in  100-lb.  drums,  $3.85; 
putty  in  25-11).  tins,  $4.00  per  100  lbs.;  steel 
sash  putty,  $4.00  per  100  lbs.  ;  turpentine,  in 
bis.,  68c.  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton;  lump,  $9. 

Brick— No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrel:e  Brick— grey  $22,  red  $22,  buff  $2.3, 
white  $45.  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,    ^ND  GRAVEL 

Crushed  Stone — 2-in.,  $1.40;  ^-in.,  $1,65;  ?^^-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each  j  50  per 
cent,  at  $19.25;  00  per  cent,  at  $20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.3 
grs.,  .$8.50  per  1,000;  No.  6,  15,4  grs„  $11.25; 
No.  7,  23.1  grs,,  $14,50;  No.  8,  30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15.00  each  ;  No.  .3,  20  shots,  25  lbs., 
$22.00;  No,  4,  50  shots,  45  lbs,,  .$42.00;  No. 
5.  100  shots,  53  lbs.,  $70.00.  Leading  wire, 
in  coils  of  500  ft..  Ic.  per  ft.;  leading  wire, 
twin  cable,  in  coils  of  250  ft..  3c.  per  dble. 
ft.  ;  connecting  wire  in  coils  or  spools.  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3,50,  double  strength 
$4.10;  6-foot,  single  $4.04,  double  ,$4.64;  8- 
foot,  single  $4.58.  double  $5.18;  10-foot, 
single  .$5.12,  double  $5.72;  12-foot,  single 
.$.5.66.  double  .$6.26;  14-foot,  single  $6.20, 
double  $6..80;  16-foot,  single  $6,74,  double 
.$7.34;  18-foot,  single  $7.28,  double  .$7.88; 
20-foot,  single  .$7.82,  double  .$8.42;  22-foot, 
single  $8,57,  double  $9.17;  24-foot,  single 
.$9..32,  double  .$9.92;  26  foot,  single  $10.07, 
double  $10.67;  2S-foot,  single  $10,82,  double 
$11.42;  30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2.75;  1  in. 
X  1  in.  X  %  in.,  25c.  extra;  in.  x}^  in. 
X  %  in.  50c.  extra.  Boiler  plates — %  in. 
tliick  and  thicker.  $2.20.  Circular  plates- 
Flange  quality.  30  in.  dimensions  and  over, 
$2.45;  under  .30  in.  dimensions,  $2.(>5.  Beams 
and  channels — LInder  35  lbs.  per  yd.,  $.3.00; 
35  lbs.  per  yd.  and  over,  $2.85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.85;  28  gauge,  $3.50  per  sq.  net  cash.  Cop- 
per bearing  sheets — Keystone  black,  28  U.  S. 
gauge,  $.3.15  per  100  lbs. 

SEWF.R  PIPE 
Straight  pipe   (per  foot) — 4-in.,  25c;   6-in.,  40c; 
S  in.,  55c;  9  in.,  10c;  10-in.,  .SOc ;  12-in.,  $1 ; 
24-in.,  $3.25.     Bends,  each,  75c,  $1.20;  $2.20, 


$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  .$3.20,  .$4 HO,  $13.  .Single 
branch,  2  ft.,  $1,  $1.(30,  $2  50,  $3.15,  $3.60, 
$4. .50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2,80,  $.3,85,  $4,90,  $5,50,  $8,  $26,  Y.  Pipe, 
•Z'A  ft.,  $2,  $.3,  $4.12,  $.5.25,  $6,  $8.50,  $27.6'). 
Syphon,  $2.25,  $3.(;0,  $6,60,  $8,40,  $9,60,  $15, 
(12-in.)  Buchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  trap, 
$2.25,  $3.60,  $6.0,  $8.40,  $9.60,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10.00  per  ton.  Plaster  of 
Paris — .$2.35  per  bbl.  Rope — Best  Manilla, 
10c  basis  per  pound ;  British  manilla,  \Z'/iC 
basis;  African  hemp,  1.3}^c;  sisal  rope,  lO^jC 
basis;  lath  yarn,  9J4c.  Boiled  linseed  oil — 
in  barrels,  80c  per  gal.  of  9  lbs.  Raw  lin- 
seed oil — in  barrels,  SOc  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20.    Bags  10  cents  extra. 

Lime — Grey,  .34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick. 
$5250. 

CRUSHED  STONE.  SAND.  AND  GRAVEL 

Crushed  Stone— 2  in.,  $2.50  per  yd.;  1-in.,  $2.75; 
M-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — Wi  and  2-in.,  $2.65;  Ji-in.  and 
1-in.,  $2.90;  K-in..and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $.33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  .No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  x  12,  $38;  10  x  14,  14  x  14.  14  x  16. 
6  X  10,  6  X  12,  8  x  12,  $39;  10  x  16,  12  x  16. 
16  X  16,  14  X  18,  16  X  18,  IS  x  IS,  20  x  20. 
$40;  6  X  14.  8  x  14,  12  x  18,  18  x  20,  $42;  fi 
X  16,  6  X  IS,  6  X  20,  8  X  10,  8  x  IS,  8  x  20. 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  2(1. 
$43. 

Pine — 1-in.  common.  6  to  10  in..  $105;  12  in.. 
$110;  pine  trim  4-in.  casing.  $3.70  per  VH) 
ft.  5K-in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $.3.50; 
No.  1  B,  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 

Steel — Round    bars,   $2.35   per   100    lbs. ;  square 

twisted,  $2,45  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — .Standard  pnce,  car  load  lots, 
f.o.b.  Winnipeg,  $.38  per  ton. 

(Continued  on  page  68) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY.  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


Gypsum  Products 

^Tillar  Brand'' 


Hardwall  Plaster,    Cement  Plaster,    Land  Plaster 
Whitewall  Finish,    Plaster  of  Paris 

*'  Pillar  Brand  "  Gypsum  Products  are  calcined  and  prepared 
by  expert  workmen  under  experienced  supervision.  The 
material  used  is  the  best  grade  of  pure  Nova  Scotia  rock. 
Our  facilities  for  handling  crushed  gypsum  are  unexcelled. 
Shipments  b}'  rail  or  water. 


Write  Us, 


The  lona  Gypsum  Co.,  Limited 

Head  Office,  Sydney,  N.  S.  Mills,  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS  continued. 


(Continued  from  page  (H6) 

SEWER  PIPE 
Sewer  Pipe — Wliolesale  piices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
1(5  cents;  6  in.,  1S!4  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paiis, 
$15.50  per  ton ;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 
Paints  and  Oils.— White  lead,  ground  in  oil,  $11.50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal.;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs. ;  putty  in  bulk,  $3.25  per  bbl. ;  putty  in 
251b.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

CEMENT,  l.IME,  AND  ISRICK 
Cement — Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $.32  per 
ton,  sacks  extra;  fine  while,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl.  ; 
white  Portland  cement,  $7.50  per  bbl.  of  350 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick— Comuioii  red  brick,  $9.00  f.o.b.  warehouse. 


$'.}Ml)  in  car  lots  f.o.b.  Vancouver;  pressed 
red  brick,  $.35  at  warehouse ;  pressed  butt 
brick  $40  at  warehouse;  $33  in  car  lots; 
tapestry  brick,  $45  at  warehouse;  impervious 
brick,  $45  f.o.b.  buildings;  fire  brick,  $.35  in 
car  lots,  $40  in  warehouse;  fire  clay,  $12 
per  ton  in  car  lots. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  stone — 2-in.,  $1.40;  1-in.,  $1,50;  3/8-in., 
$1.50,  all  f.o.b.  scows. 

Sand — Brick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel— $1.25  per  yard  delivered. 

LUMBER  (BUILDIN(;  MAFEKIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr.)— all  sizes  up  to  12  x  12,  $ii) 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $.30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round    and    square    bars)    $2.75  base; 
twisted  and  deformed,  $2.90;   structujal  sec- 
tions $3.25  to  $3.75. 

Galavanized  iron — 28  gauge,  $5.75  per  100  lbs. 


Corrugated  iron— 26  gauge,  6,  7  and  8  ft.  sheeti 
$4.45,  9  and  10  ft.  sheets,  $4.6f>  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  100 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warenouse, 
4-in.,  12'Ac.  per  ft.;  6  in.,  21c.  ft.;  8-in.,  30c. 
ft.;  10  in.,  40c.  ft.;  12  in,  5<Jc.  ft.;  15  in., 
$1.05  ft.;  18,in.,  $1.25  ft.;  20-in„  $1.50  ft.; 
24  in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster— $1.3.0fi  in  car  lota  f.o.b.  Van- 
couver, bags  extra. 
Hydrated  lime — $13  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 

Finishing  Plaster — $15  per  ton,  sacks  extra. 

Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope— Manilla,  full  coil,  16c.  basis;  2nd  grade, 
li'/iC.  basis;  sisal  rope,  12'Ac.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.  $2.7.5  to  $3.2.5. 
White  lead- ground  in  oil.  gll-iO  to  $12.50  per  100 

lbs. 

Boiled  linseed  oil — in  bbls.,  $1.02  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.00  per  gal. ;  red  lead, 
dry,  $10  to  $11  per  100  lbs.;  putty  in  bulk, 
bbls.  3c. ;  putty  in  25-lb.  tins,  4c. ;  turpentine 
in  bbls.,  90c. 


NEPONSET 

The  word  "NEPONSET"  is  synonymous  with  quality.  All  NEPONSET  Roofings  are 
manufactured  on  the  quality  basis.  The  idea  is  to  make  the  best  and  to  give  the  most 
for  the  money. 

NEPDNSET  PAROID  ROOFING 

is  one  of  the  best  known  of  our  brands.  It  is  however  only  one  of  a  large  line.  We  also 
make  NEPONSET  Wall  board,  the  most  practical  substitute  for  laths  and  plaster  that  has 
ever  been  put  on  the  market.  It  is  made  in  several  finishes  and  its  surfaces  have  been 
waterproofed  so  that  it  is  all  ready  to  apply,  and  needs  no  further  decoration. 


 COUPON  

Bird  &  Son, 

Department  R, 

Hamilton,  Ont. 

Please  send  us  the  followiiiK  information  in  regard 
to  your  roofing  and  wall  board: 


Name  

Address 


Bird  &  Son,  Hamilton,  Ont. 

Montreal  St.  John  Winnipeg 

Calgary  Vancouver 
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Burlington  Steel  Co. 

(Formerly  Canada  Steel  Co.,  Ltd.)  Limited 

Hamilton,  Canada 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

34  ,  7  8'  and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 


Plain  and  Galvanized 


Prompt  Shipment  from  Stock 


"Come  and  take  a  look  at  the  9  x  12  you 
furnished  us,  it  is  doing  fine  work." 

Mighty  nice  to  be  greeted  in  the  above  manner,  particularly  gratifying  because  the 
Engine  was  handling  a  big  clamshell  continuously — which  as  you  know  is  one  of  the 
hardest  forms  of  service — and  the  speaker  a  man  of  broad  experience. 

We  can  fill  your  requirements  just  as 
satisfactorily. 

Hoisting  and  Material  Handling  Plant 
is  our  specialty. 

Let  us  have  your  mquiry  for  whatever  you  need 
in   the   way   of   HOISTS,  CLAMSHELLS, 
PUMPS.    DERRICKS,    DREDGES.  Etc. 
We  can  mterest  you. 


II.  R.  PL.VNT  1790  St.  James  Str«et,  Montreal. Que. 

KOBT.  II.\MIf;TOM  &  CO   Vancouver.  B.C. 


Agents:— 


M.  Beatty  &  Sons 

Main  Office  &  Work.:  Limited 

Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Simcoe  Street 


E.  LEONARD  &  SONS   St.  John.  N.B. 

KEU>Y-P()\VEI,L.  LTn..'McArthvir  Bldfc..  Winnipep.  Man. 
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Jambs  Thomson,  President, 


J.  G.  Allan,  Vice-Pramident. 


Jamks  a.  Thoviion,  Sacretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO, 


LIMITED 


Manufacturers  of 

Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


3  inches  to  6o  inches  diameter 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON.  ONT. 


Morris  Split  Shell  Pumps 

For  motor  or  steam  turbine  drive, 
are  very  popular  with  pump  users 
due  to  their  efficiency  and  accessi- 
bility. 

We  also  build  the  well  known 

MORRIS  SAND  AND  CONTRACTORS' 
PUMPS 

Morris  Machine  Works 

BALDWINSVILLE,  N.Y. 

Canadian  Sales  Agents 
Storey  Pump  &  Equipment  Co.,  Limited,  Toronto,  Ont. 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Fig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc..  Castings  of  all  kinds,  Mooringr  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoistiner  Machinery.  
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t>RNAMEWTAL/ 


'M''  Concrete  Bonding 
'^jr'  Elevator 

Overhead  Guards 

Enquiries  solicited. 

CANADA  WIRE  &  IRON- 
GOODS  CO.,  Hamilton 


"As  Strong  as  the  Pipe" 

Interlock  Welded  Necks 

Will  eliminate  two-thirds  of  your  joint  trouble. 
How?  By  eliminating^  two-thirds  of  your  joints 
with  their  bolts,  gaskets  and  liability  to  leak. 
An  Interlock  Neck  is  much  lighter  than  a  cast 
iron  or  steel  fitting,  although  *'as  strong  as  the 
pipe." 

We    design     and    execute   complete  piping 
contracts. 

PinSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PinSBURGH,  PA. 

ATWOOD  ATWOOD 
ENGINEERS    FOUNDERS  MACHINISTS 

Represented   by  W.  M.  Campbell.  32  Albany  \ve.,  Toronto.  Ont. 


Built  foi  C.P.K.Moiilrcal 


CANADIAN 
CHICAGO  BRIDGE&  IRON  WORKS 

BRIDGEBURG.  ONTARIO 

Our  Specialty  is  tlie  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  our  nearest  ofifice  today  for 
catalogue  No.  15 
Opftces  :— 
Bridgebure.  Ontario,  1 30  Jan<»t  Street 

Cliicafjo,  IllinoiK,  i;«)  W.  10.5th  Street 
New  York.  N.Y.,  30  Church  Stieet 

Shops:  -Bridgeburg.  Ont. 

Chicago,  III.  Greenville,  Pa. 


Warren 
Pipe 


Ask  us  to  quote  on  your  next  order— any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  «         NEW  YORK 


A  Scientific  Pavement 

mutt  be 

Durable  and  Non- Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
Unaffected  by  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 


These£requircments  are  met  by 

Asphalt  Block  PavementB 

Send  for  Descriptive  I.iteratiire. 


The  Ontario  Asphah  Block  Company,  Limited     -     Windsor,  Ont. 
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Civil 

Electrical 
Mechanical 

Directory  of  Engineers 

Contractors  ! 

Special 

Interests 

Chipman  &  Power 

Civil  Eng'ineers 

TORONTO  WINNIPEG 

Willis    (  liiiiinaii.      (leo.    II.  rowri. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  I'm  iljcalion,  Sewerage  and 
Sewage   Disposal,   Water   Power  Development. 
Tel.  Long  Distance  Uptown  6740  41 

New  Birks  Building,  MONTREAL 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.,  Ltd. 

Consulting,  Civil  and 

Sanitary  Engineers 

(leneral  Municipal  Engineering 

.  ,  .       t   Waterworks,  Sewerage 

Specialties:  < 

I   and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin  E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers, 
Water   Powers,   Strnctinal   Steel,  liridges, 

liiiildings,   &c,,  &c. 
11',^    Gosford   St.  MONTREAL 


Power  &  Son, 

Architects  and  Building;  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


Robert    W.  Hunt, 
President. 

Tlios.  C.  Irving,  Jr. 
Vice-  Pres. 


Charles  Warnock, 
Mgr.  &  Treas. 

Jas.  W.  Moffat, 

Secretary. 


Robert  W.  Hunt  &  Co. 

Limited 

Engineers 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Lalioratories 
905  McGill  BIdg.        -        Montreal,  Que. 
Branches  , 

Traders     Bank     Building,     Toronto.  Ont. 
Slandanl    I'.ank    Building,  Vancouver 
Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


**  LIMITED  I 
CONTRACTING 
ENGINEERS 

MONTREAL 


BUILDING  WORK, 
LARGE  OR  SMALL. 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

Maiuifactin  ers  of 
GARBAQE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

Phone  Office  and  Works; 

Main  GM-OOS  62  Esplanade  E.,  Toronto. 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmi.ssion  lines,  indu-strial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


Tbe  Automatic  Surveyor  Level 

Make  your  Preliminary  Survey  with 
the  New 

Dikeman  Automatic  Surveyor  Level 

Accurate  results  guaranteed. 
Send  for  Circular. 

DikemanSurveyorCo.,^'i'„^3i'or':'(i;';: 


STEEL  &  RADIATION  LIMITED 

Products  all   Made  in  Canada 


Toronto, 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 
Metal 

Lath 


Montreal. 
Que. 


Steelcrete 

Steel 

Lockers 


Crushed 
Stone 
Roman 
Building 
Stone 


Milton 
Pre»»ed 
Bricks 
Get  Our 
Prices. 


T.  A.  MORRISON  &  CO. 

204  St.  James  St..  MONTREAL 


MARK5.  COPYRIGHTS  &nFS|Q|S 


STANLEY  LIGHTFOOT 

REG  D  PATCNT  SOLICITOR  AND  ATTORNCT 

LUMSDEN    BLOG.("J  yonCe")  TORONTO. 

New  BOOKLET  QF  COUPLCTC  INFORMATION  Wntt 

MCNT.O-    TH.»     ^A-KM)  M.  3713 


H.  J.  Griswold, 
Montreal. 


B.  W.  Seton. 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

BR.ANCH  OFFICES: 
24  Adelaide  Street  East,  Toronto, 
1003   Union  Trust   Building,  Winnipeg. 

Cement   Testing   and  Reinforced 
Concrete  Inspection. 
Mill,   Shop   and   Field  Inspection 
of  Steel  Structures  and  Bridges. 
Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

Expert  Examinations  &  Reports. 

Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 
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•^he  Canadian  Bridge 

Company,  Limited 

WALKERVILLE,  ONTARIO 


Manufacturers  of 


Steel  Buildinf^s 
Roof  Trusses 

Railw^Ly  *nd  HigKwoLy 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 

Successor*  to 

Wm.  P.  McNeil  &  Company,  Limited 

Manufacturers  of 

Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 


Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Three  Riven,  Quebec 
Wayagamack  Pulp  and  Paper 
Co.,  Ltd. 

50,000  gallons.  149  feet  to  top 
120,000      "  100  feet  to  top 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

915  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives:  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


McGregor  &  Mclntyre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Ground.  :    Ten  Acre. 

Capacity:    18,000  Ton.  Annually 

We  build  and  erect  all  kinds  of  Struclural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Elscapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,   Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Work.:  Hillcre.t  1614-161B-I6ie 
PriTato  axchange  connecting  all  department.. 


THE  CONTR 


There  are  so  many 
important  points 
where 

CANADIAN 
SUMP 
PUMPS 

show  marked  superiority  over  others 
that  you  will  be  interested  in  booklet 
230-1 2. 

There  are  hundreds  of  Canadian  Sump 
Pumps  in  successful  operation  to-day, 
which  is  the  very  best  recommendation 
that  they  are  highly  efficient. 

IVrite  to-day  for  booklet  230-12. 

BUFFALO  STEAM  PUMP  CO.,  Buffalo,  N.Y. 

Sole  Canadian  Agents 

Canadian  Blower  and  Forge  Co. 

Limited 

BerliD       -  Ontario 

St.  John  Montreal  Toronto  Winnipeg  Vancouver 
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A  color  that  never 
grows  tiresome^  plus 
a  quality  that  endur- 
es  throughout  the 
years;  that  describes 
beautiful,  unfadingy 
ever-more-popular 


"  BRADFORD  REDS  "  —  The 
very  acme  of  brick  excellence. 
Distinctive  in  their  rich  cherry 
red  color  and  in  their  uniform 
high  quality,  year  in  and  year 
out.  Made  in  both  dry  pressed 
and  impervious.  The  dry  press- 
ed are  made  in  both  standard 
and  Roman  sizes,  with  orna- 
mentals always  in  stock.  The 
impervious  are  made  in  standard 
size  only. 

"  Bradford  Ruffs  "—Our  rough- 
textured  brick. 

JVrite  for  the  RED  Catalog. 

Bradford  Pressed  Brick  Co. 

"The  Red  Brick  People" 
Bradford,  Pa. 

IVe  also  make  Fire-proofing  Holloio 
Brick  and  Hollow  Block. 
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BUFFS 


We  are  in  a  position  to  supply  buff  pressed  brick 
of  a  most  attractive  and  uniform  colour. 

Superior  Quality  Prompt  Service 

Interprovincial  Brick  Co.  of  Canada  Limited 

Goodyear  Building,  154  Simcoe  Street,  TORONTO 

ni     .  Montreal  Agents 

riant  near  " 

Cheltenham,  Ont.  ^-      ^iner  Co.,  Limited 

Coristine  BIdg. 


Made  in  Canada 

XCELADUCT 


(Galvanized) 
AND 


ORPENITE 


(Enamelled) 


Conduits 

Orpen  Conduit  Company,  Limited 

Toronto 


THE   CONTRACT  RECORD 


July  2H.  101.- 


"DOMINION  WIRE  ROPE" 

PRODUCTS 
Minimize  Your  Troubles  by  Buying  Our 

BLOCKS,  CLIPS,  THIMBLES 

WIRE  ROPE 

Stocks  carried  in  Montreal,  Winnipeg  and  St.  Catharines 

The  Dominion  Wire  Rope  Company,  Limited,  Montreal 


In  Peace  or  War 


High  Speed  Steel 


Manufactured  by  the  World  Famous  Makers 

JOHN   HY.   ANDREW   &   CO.,  LIMITED 

Is  The  World's  Choice 


1915  Methods  are  CHEAPER 


use 


^industrial  Works'^  Locomotive 
Coaling  and  Wrecking  Cranes 

Steam,  Electric  or  Gasoline 


If  your   Contract  is  for    Dredging,   Excavating,  Building 
Sewers,  or  the  Re-handling  of  materials 
Let  us  quote  you  for 

"HAYWARD"  BUCKETS 


F.  H.  HOPKINS  &  CO.,  MONTREAL 

Branches:—  St.  Catharines,  Ont.         1206  union  Trust  eid^.,  Winnipeg  Vancouver,  B.  C. 


Vol.  29  Toronto,  August  4,  1915  No.  31 


!   GLASS  BENDERS 

TO  THE  TRADE 

THE  TORONTO  PLATE  GLASS 
IMPORTING  COMPANY  uMTEo 

GLASS   IMPORTERS   AND  MANUFACTURERS 

91-113   DON   ROADWAY,  TORONTO 


Alphabetical  Index  of  Advertisers,  Page  18      Classified  Directory  to  Advertisements  Page  6 
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THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 


C.  p.  R.  OFFICE  BUILDING  .  DOMINION  BANK  BUILDING 

Darling  &  Pearson,  Architects  Darling  &  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 

Chicago       -  Illinois 

Agencies  in  all  the  large  cities  of  Canada. 
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28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"STABILITY" 


No  matter  how  extensive  your  rubber  goods 
requirements  may  be,  we  have  an  unrivalled 
experience,  unequalled  resources,  and  the  financial 
stability  to  handle  your  order  with  maximum 
efficiency. 

And  furthermore,  what  is  equally  true — no 
order  is  too  small  to  warrant  our  prompt  and 
careful  attention. 


Our  line-up  is  complete,  our  quality  is 
unexcelled  and  our  prices  are  right.  Let  us 
show  you  what  we  can  do. 

It  is  our  desire  to  serve  you. 


Dominion 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 


T 


4 
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To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILLE        -  ONTARIO 

'^Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 


London  Tile  and  Sewer 
^     Pipe  Moulds 

Made  in  all  sizes  from  4  inches  to  1 0  feet 
in  diameter  and  in  lengths  and  designs  to 
meet  every  requirement.  ^ 
The  best  moulds  are  tlie  cheapest.  Write  for  catalogue  N.2B. 


^^Dunn  Cement  Drain  Tile  Machine 

There  are  large  profits  in  the  Cement  Drain  Tile  Busirif  ss.  We  make  three  sizes  of  ma- 
chines and  entire  equipment  for  the  plants.    Send  for  Catalogue  No.  2. 

LONDON  POWER  DIAPHRAGM  PUMP^ 

This  Pump  will  do  as  much  work  as  8  men  can 
on  a  hand  operated  pump  at  a  cost  of  I  5c  per  day 
for  fuel. 

We  make  all  kinds  of  Contractors'  Pumps. 
Write  for  Catalogue  No.  4B. 


London  Concrete  Machinery  Co. 


LONDON,  ONT. 


Limited 


Br.inches  and  .Agencies  in  every  large  city  in  Canada. 

World's  Largest  Manufacturers  of  Concrete  Machinery  ard 
CenDent  Working  Tools. 


AuRiist  4,  1915 
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Bank  of  Toronto  Building.  King  and  Bay  Streets,  Toronto 
All  Tennessee  Marble  '  backed "  with  No.  110  "R.  I.W." 


MANUFACTURED  IN  CANADA  BY 

R.  I.  W. "  Damp  Resisting  Paint  Co. 

202  Mail  Bldg.,  TORONTO  Bros.-Est.  1848)        factory:  OAKVILLE,  Ont. 

DISTRIBUTORS: 

Black  Building  Supply  Company.  Limited,  Toronto  Western  Paint  Company.  Winnipeg 

Dartnell,  Limited,  Montreal  Canadian  Equipment  &  Supply  Co.,  Ltd.,  Calgary  and  Edmonton 

Write  to  nearest  distributor  for  full  information. 


CUT  STONE 

should  be  "backed"  with 

No.  110 
"  R.  I.W.  " 
Damp -Resisting 
Paint 

to  prevent  discoloratir  n 
by  cement  mortar 


May  we  send  you  a  copy 
of  the  "  Red  Book," 
explaining  why  ? 


No.  no  '  R.I.W."  is  also  used 
in  factories,  laboratories,  etc., 
for  the  protection  of  metal  or 
wood  that  is  subjected  to  the 
fumes  of  acids  or  alkalies,  and 
on  structural  steel  imbedded 
in  masonry. 


Some  Representative  Canadian 
Tuec   Vacuum   Cleaning  Installations 


Hospital — Slrathcona  Hospital,  Edmonton,  Al- 
berta 2  sweeper 

Railroad  Depot — C.  P.  R.,  X'ancouver  6  sweeper 

Hotel— C.  P.  R.,  Vancouver  8  sweeper 

City  Hall— Montreal  5  sweeper 

Ortice  Buildinj; — Shaughnessy  Bldg.,  Montreal.  4  sweeper 

Trust  Building— Royal  Trust  Bldg.,  Montreal.  4  sweeper 

Club  House— K.  of  C,  Montreal  2  sweeper 

Departmental  Store — C.   W.   Sherwood  Coin- 

pany,  Regina   sweeper 


School — Technical  School,  Toronto  8  sweeper 

Hardware    Store — Marshall    Wells  Company, 
Winnipeg  3 

Carpet    Cleaning    Establishment  —  Canadian 
Cleaning  Company,  Toronto   2 

Post  Office — Victoria,  B.  C  4 

Registry  Building — Toronto  3 

Residence — Sir  Rudolphe  Forget.  Montreal..  1 
Orphanage — I.  O.  F.,  Oakville,  Ont  1 


sweeper 

sweeper 
sweeper 
sweeper 
sweeper 
sweeper 


The  TUEC  has  hundreds  of  such  installations  to  its  credit. 

MADE  IN  CANADA 
TUEC  was  awarded  the  GRAND  PRIZE  at  the  Panama-Pacific  Exposition. 
The  United  Electric  Co.,  159  Richmond  St.  West,  Toronto 

TORONTO  FACTORY  REPRESENTATIVES 

Ja».  J.  Martindale  Canadian  Factory —  Tuec  Co.  of  Vancouver — 

I  59-'i  1  RichTiond  St.  West,  Toronto  601  Pender  St.  West,  Vancouver 

Tuec  Co.  of  Montreal  Tuec  Co.  of  Calgary  -  Tuec  Co.  of  Winnipeg 

406  New  Birks  Bldg.,  Montreal,  Que  105  Sixth  Ave.  West,  Calgary,  Alta.  505  Boyd  Block,  Winnipeg,  Man. 


e 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
quarter  page,  six  headings;  half  page,  twelve     headings;     full       page,    twenty-four  headings. 


Air  Compressors 

Can.  Ingersoll  Rand  (  o.,  Ltd. 


Architects'  Instruments 
StatiUy  Company,  W.  F. 


Air  Hoists 

Northern   Crane  Works 


Architectural    Iron  Work 

Ail<enhead      Architectural  Iron 
Works 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 
Steel  &  Radiation  Limited 


Architectural  Terra  Cotta 

Northwestern  Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp'tg.  Co. 


Ash  Hoists 

Gillis  &  Geoghegan 
Herbert  Morris    Crane    &  Hoist 
Company 


Asphalt 

Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 


Auto  Accessories 

Can.  Consolidated  Rubber  Co. 


Bathroom  Fittings 

Can.   Consolidated  Rubber  Co. 


Belting 

Can.  Consolidated  Rubber  Co. 


Belting   (Conveyor,  Thresher,  etc.) 
Can.  Consolidated  Rubber  Co. 


Blast  Hole  Drills 

Hopkins  &  Co.,   F.  H. 


Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 

Can.   Ingersoll-Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Turbine  Equipment  Company 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  Jolin 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American   Enamelled   Brick  Co. 
Bradford   Pressed   Brick  Co. 
Hydraulic  Press  Brick  Co 
Interprovincial   Brick  Co. 
North-Western   Terra   Cotta  Co. 

Brick  Dryers 
Bechtel,   B.  E. 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Buckets 

Beatty  &  Sons,  M. 
Browning  Company 
Cleat  on  Company,  R.  E. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Sudbury    Construction    &  Mach- 
inery Company 

Brick   Machinery   and  Suppliet 

Bechtel,  B.  E. 

Crossley  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth   Howland  Co. 


Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Briflge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba   Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines    Steel  Co. 
Structural  Steel  Company 
Standard   Steel   Construction  Co. 

Builders'  Hardware 

Aikenhead  Hardware  Limited 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Britnell  &  Company 
Interprovincial  15rick  Co. 
Morrison  &  Co.,  T.  A. 
Rogers  Supply  Company 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceresit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Turbine  Equipment  Company 

Ceresitol 

Ceresit  Waterproofing  Co. 

Chains 

Woodhouse   Chain  Co. 

Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 


Chimneys   (Reinforced  Concrete) 

Laurie  Company,  E. 
Turbine  Equipment  Company 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 

Concrete  Block  Machines 

London  Concrete  Machinery  Co. 

Concrete  Mixers  and  Appliances 

Canadian  Fairbanks-Morse  Co. 
Goold.  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway  Contractors  Supply  Co. 

Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
f)rpen  Conduit  Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Wells  &  Gray 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Browning  Company 
Can.    Fairbanks  Morse  Company 
Canadian  Equipment  Company 
Dake  Engine  Companv 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.   Co.,  Wm. 
Marsh  Sc  Henthorn 
Morris   Machine  Works 
Montreal  Locomotive  Works 
Rock  &  Power  Machinery  Co. 
Stinson-Reeb  Builders'  Supply  Co. 

Conveying  Machinery 

Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.  H.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  Travelling  and  Locomotive 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Pollard  Mfg.  Company 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Canadian  Equipment  Company 
Crushed  Stone,  Limited 
Ilagersville   Contracting  Co. 

Crushers    (Stone   and  Rock) 

Dominion  Road  Machinery  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
London  Concrete  Machinery  Co. 
Rock  &  Power  Machinery  Co. 

Culverts 

Pedlar  People 

Damp  Proof  Coating 

Ceresit  Waterproofing  Co. 

Derricks  and  Derrick  Fittings. 

Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 
Northern   Crane  Works 
Pollard   Mfg.  Company 

Door  Hangers 

Allith    Mfg.  Company 

Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Carts  and  Wagons 

Canadian  Equipment  Company 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  VVagon  Co. 


Dump  Cars,  Wheels,  etc. 
Bechtel,   B.  E. 

Canadian  Eqiiipment  Company 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
'National  Steel  Car  Company 
Sheldons  Limited 

Drying  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Fans 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric   Air   Rock  Drills 

Canadian  Ingersoll  Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ormsby   Company,   A.  B. 

Elevators 

Chelsea  Elevator  Company 
Northern   Crane  Works 
Roelofson  Elevator  Works 
Turnbull   Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Companv 

Excavators 

Beatty  &  Sons,  M. 
Dull  Company,  Raymond  W 
Hopkins  &  Co.,  F.  H. 
Pawling  &  Harnischfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co 
Sheldons  Limited 

Engines 

Canadian  Blower  and  Forge  Co 

Can.    Fairbanks-Morse  Company 

Hopkins  &  Co.,  F.  H. 

Inglis  Company,  John 

Laurie  &  Lamb  . 

McDougall  Caledonian  Iron  Wks 

Rock  &  Power  Machinery  Co. 

Engineers  (Civil  and  Mechanical) 

Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman   &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait  Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filtration  Plants 

verMelir    Engineering    Co..  John 

Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
Ormsby   Company,   A.  B. 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed   Concrete  Steel  Co. 
(Continued  on  page  12) 
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Carried  on  a  Foundation  of 


Simplex  Piles 


the  permanency  of  this  handsome  edifice, 
the  Colleg-e  of  Physicians,  Philadelphia,  is 
assured. 

Possibly  the  soil  under  that  contemplated 


building  of  yours  is  not  any  too  good.  Have 
you  been  following  the  advertisements  tell- 
ing of  the  various  types  of  buildings  that 
have  foundations  of  Simplex  Concrete  Piles? 


Let  us  send  you  our  96-page  book  on  Concrete 
Piling.    It  will  interest  you.     Yours  for  the  asking. 

The  Simplex  Concrete  Piling  Company  of  Philadelphia 

CANADIAN  REPRESENTATIVES 

Simplex  Construction  Company,  Limited 

Coristine  Building,  MONTREAL 


"Simplex  Piles  ^ 
Invariably  Go  to  Hard  Pan." 


College  of  i'hysicians,  iMiikultlphla,  Pa.  Cope      Stcwardson.  Architects. 


8 


THE   CONTRACT  RECORD 


August  4.  1015 


''QUALITY  FIRST" 


SARNIF\ 


Made  in  Canada 


SARNIA 
STEEL  TANKS 

for  Contractors 


No.  51  Storage  Tank 

This  is  our  mo^l  popular  lank  and  is  in  great  de- 
mand by  contradors  and  builders.  It  is  made  of  No.  20 
gauge  galvanized  iron  and  is  reinforced  with  heavy  14 
inch  iron  strips,  making  it  exceptionally  strong  and  rigid. 


No.  101  Reservoir  Tank 

This  round  end  tank  is  preferred  by  some  as  it  is 
more  adaptable  for  many  purposes.  Same  con^lrucflion 
and  material  as  No.  5  I  above. 

We  also  manufadure  Plain  Galvanized  Iron,  Cor- 
rugated Iron,  Metal  Sidings,  Ventilators,  Sky  Lights,  etc. 

Get  our  special  literature  on  any  of  these  products. 

Sarnia  Metal  Products  Co. 

Limited 
Sarnia,  Ontario 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Val  ves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  shovv^  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 


Aii.t,'ust  4.  I'Jlo 
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CERESIT 

PERMANENTLY 
W  ATERPR  OOFS: 

Basements 
Foundations 

Tunnels 
Boiler  Pits 
Coal  Pits 
Swimming  Pools 
Reservoirs 
Water  Towers 
Dams 
Aqueducts 
Etc. 

CANADIAN  AGENTS: 

W.    K.    MacDoiialil  Company, 

'I'ovonto,  Out. 
Walker's,     Limitcii,  Winnipeg, 

Man. 

E.  G.  Cullen,  Vancouver,  B.C. 
W.     R.     Pouclier,  Edmonton. 
.\lta. 

Ilrowii  Cliaiiman,  Rcsina, 

Sask. 

Wliitlock   •    Riddel!  Company, 

Moose  Jaw.  Sask. 
MacKenzie  &  Thayer.  Limited, 

Saskatoon,  Sask. 


NEW  SAVINGS  BANK,  DAVENPORT,  IOWA 
Architects,  Clausen  &  Clausen,  Davenport 
Contractors,  W.  M.  Allen  Sons  &  Co. 


Vaults, 

Basement  and 
Elevator  Pit 
Made  Positively 
Water-tight 
and  Dry  with 


Here  in  this  bank— close  to  the  Mississippi  River — CERESIT  has  enabled  the  safe  use 
of  the  basement  for  storage  of  valuable  papers,  books,  records,  etc. — simply  one  instance 
among  thousands  of  the  benehts  derived  from  using  CERESIT  for  making  concrete,  cement 
and  stucco  permanently  bone-dry. 

CERESIT  Waterproofing  Compound  is  a  cream  white  plastic  paste  that  readily  mixes 
with  the  water  used  to  temper  cement  and  concrete.  It  absolutely  does  not  retard  hydra- 
tion, thus  insuring  uniform  distribution  throughout  the  entire  mass.  CERESIT  is  unlike 
any  other  water-proofing.  It  was  awarded  10  gold  medals  in  3  years — thousands  of  instal- 
lations throughout  America.  Europe,  Asia  and  Africa  testify  to  its  exceptional  merits. 

Our  engineers — specialists  of  wide  experience  in  all 
phases  of  waterproofing — co-operate  with  architects  to 
secure  sure  and  everlasting  results.     Write  us  for  literature  and  specific  data. 


Service  to  Architects 


Ceresit  Waterproofing  Co.,     983  Westminster  Bldg.,  Chicago 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 
Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:   ~  i.    ■     -  &  William  Sis.,  Montreal. 
.Manufacturers  of  Boilers,  Castings,  i   ■n  lmscrs,  Elevators,   Engines,   Filters.   ForginRS,  Ilyclraulic 
Machincry,  Pumps,  centrifugal  and  reciprocating, Steam   Turbines,   Tanks,   Water   Wheels,  Water 

Works  Plants. 


Lachine  Water  Works 
Th^ee  million  Rallons,  eighty  pounds  domestic,  160  lbs.  fire. 


I 
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Rebuilt  Locomotives 


sold  by  us  give  as  long  service,  without 
repairs,  as  new  ones. 


The  above  photo  will  give  you  an  idea 
of  the  class  of  equipment  we  handle. 

Immediate  shipment  can  be  made  on 
consolidation  mogul,  10  wheel,  switch 
and  saddle  tank  locomotives. 


If  in  the  market  for  Dump  Cars,  Flat  Cars,  Passenger  Coaches, 

Locomotives,  Locomotive  Cranes,  in  fact  any  kind  of  contractors'  or 

railway  equipment,  write  us  for  bulletins,  photos,  specifications  and 
prices. 


CANADIAN  EQUIPMENT  CO.,  Limited 


Dominion  Equipment  &  Supply  Co.,  Limited 


Branch:  ST.  CATHARINES,  ONT. 


Western  Representatives : 


MONTREAL 


WINNIPEG 


VANCOUVER 


August  4, 
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Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "Keith''   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.       Write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIG,  112  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  '259-261  Stanley  St.,  Winnipeg,  Man. 
Messrs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBERT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


^^The  National  Authority  on  Wiring  and  Construction^^ 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  327,000  Sold 


By  H.  C.  Gushing  Jr. 


2l8t  Year 


Fellow  American  Institute  <?/  Electrical  Engineers;  formerly 
Electrical  Inspector Jor  Boston  Board  of  Fire  Under^vriters 
and  Underwriters'  Tariff' Association  oj  New  York. 


21st  Edition 


1915  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.   The  1915  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,   tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"  It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 

postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Contract  Record,      347  Adelaide  street  west,      Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced"— E.  T.  BiRDSALL,  M.E.,  A.I.B.B. 
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Fire  Escapes 

Manitol)a  Hiidge  &  Iron  Works 
McGregor  &  Mclntyre 

Floor  Hardener 

Ceresit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Furnaces 

Toronto  Ftn  nace  &  Crematory 
Company 

Forges 

Canadian  Hlower  and  Forge  Co. 
Sbeldons  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Furnaces 

.Smart  Mfg.  Co.,  Jas. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  Sliapley  &  Muir  Co. 

Gasoline  Engines 

Canadian  Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 

Generators,  Turbine  Driven 

De  Laval  Steam  Turbine  Co. 

Glass 

Consolidated   Glass  Company 
Excelsior  Plate  Glass  Co. 
Luxfer    Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Gravel  Washing  Plants 

Dull  Company,  Raymond  W. 


Hammer  Drills 

Canadian    i  ngersoll- Rand  Co. 
High  Pressure  Pipe  Lines 

J'iltsburgli    Valve,    Foundry  & 
Construction  Company 

Heating  Apparatus 

Canarlian    Klfjvvrr  and   Forge  Co. 
Sheldons  Limited 
Smart  Mfg.  Co.,  Jas. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoists,  Electric 

Northern   Crane  Works 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 
("anadian   IngersoU-Rand  Co. 
(Jillis   &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 

Northern  Crane  Works 
Pollard  Mfg.  Company 
Pawling  &  Harnischfeger 

Hoisting  Engines 

Heatty  &  Sons,  M. 

Hopkins  &  Co.,  F.  PL 

Marsh   &   Henthorn,  Limited 
Hydrants 

Canada  Iron  Corporation 

Gartshore-Thompson  Pipe  Co. 

Kerr  Engine  Company 
Incinerators 

Ideal  Incinerator    &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 
Insulating  Compounds 

t  an.   H.   W.  Jobns-Manville  Co., 
Limited. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Co.,  F.  H. 
Bechtel,  B.  E. 

Interior  Finish  and  Doors 

('anadian  Office  &  School  Fur.  Co. 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern   Crane  Works 
Kilns 

Canadian  Blower  and  Forge  Co. 

.Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lath  Board 

Bishopric  Wall  Board  Co. 

Lead  Pencils 

.\merican  Lead  Pencil  Company 

Lime 

Dominion  Lime  Company 
.Standard   White   Lime  Co. 

Lighting  and  Pumping  Installations 

Can.   H.   W.  Johns  Manville  Co., 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal  Locomotive  Works 

Marble  Working  Machinery 

Pollard  Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar   People  Limited 
Steel  &   Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar   People  Limited 


Mechanical  Draft  Apparatus 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Meter  Boxes 

Ford  .Meter   Bfjx  Company 

Meters,  Water 

McDougall  Caledonian  Iron  Wk». 
Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil,  Tank  &  Pump  Co. 

Ornamental  Moulds 

London  Concrete  Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Packing 

Can.  Consolidated  Rubber  Co. 

Paints  and  Varnishes 
Dominion   Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 

Asphalt  &  Supply  Company 
Barber   Asphalt   Paving  Co. 
Dunn   Wire-Cut-Lug   Brick  Co. 
National  Paving  Brick  Manufac- 
turers' Association 
Ontario  Asphalt   Block  Co. 
Paterson   Mfg.   Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

Dominion  Concrete  Co. 

Gartshore-Thomson  Pipe  Co. 

National  Iron  Works 

Pacific  Coast  Pipe  Co. 

United  States  Cast  Iron  Pipe  Co. 

Vancouver  Wood   Pipe   &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 

(Continued  on   Page  14) 


Easily  Operated  by  One  Man 


Illustration  also  shows  the  G  &  G 
Sidewalk  Door  Openin.g  and 
Closing  Device  which  automatic- 
ally opens  and  closes  doors  as 
hoisting  head  is  raised  or  tele- 
scoped. 


*  I  'HE  G  &  G  Telescopic  Hoist  Model  A  illustrated,  makes  it  possible  for 
one  man  unaided  to  perform  the  entire  operation  of  raising  ash  cans  to 
sidewalk  and  lowering  empty  cans  to  cellar. 


Raises  a  maximum  load  of  500  lbs. 
at  a  guaranteed  speed  of  30  feet  per 
minute. 

When  not  in  use  hoist  telescopes  and 
no  part  shows  above  street  level. 
It  is  fitted  with  a  patented  "silencer" 
that  makes  it  practically  noiseless  in 
operation. 


Made 
in 

Canada 


Operates  from  sidewalk  level — pro- 
tecting public  from  danger  of  unguard- 
ed open  hatch  and  protecting  operator 
from  injury  should  anything  fall  into 
hatch. 

Every  hoist  is  subjected  to  thorough 
working  test  before  shipment. 


Write  to  our  nearest  agent  for  new  booklet  and  prices 

GILLIS  &  GEOGHEGAN,    Sherbrooke  Que. 


Black  Building  Supoly  Co.,  Ltd.    B.  &  S.  H.  Thompson  &  Co., 
Agents  for  Ontario  .\gents  for  Oiiebcc 

Toronto  Montreal 

W.  T.  Grose,  .\gent  for  Manitoba,  Saskatchewan. 


Ltd.     Wm.  N.  O'Neil  Co.,  Ltd. 

Ageius  for   British  Columbia 
Vancouver 
.Mberta,  Winnipeg 


AiiRllst  4.  191  ■) 
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THAU.    CHAMPION  AH'^ 


A  Complete  Line  of  Road,  Street  and 

Contractors^  Machinery 

Champion   Oil  Distributors 

A  complete  line  of  Oil  Distributors  for  the  applying 
of  lig-ht  Oils  as  dust  preventatives,  or  the  heavy 
Asphaltic  or  Tar  Binders  Especially  designed  ; 
durable  and  adapted  for  blanket  treatment  or  pene- 
tration method  of  distribution.  Let  us  solve  that 
road  oiling  problem  for  you  ! 

THE  DOMINION  ROAD  MACHINERY  CO.,  LIMITED,  Goderich,  Ont. 


Macadam  Roads 

must  be  built 
of  a 

I  Tough 
^  Stone 

that 
!  will  cement 

j        WE  HAVE  IT 

The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 


Champion  Distributor 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 


Pencils  (Lead) 

American  l-ead  Pencil  Company 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 


Pile  Driving  Machinery 

Beatty  &  .Sons,  M. 
Browning  Company 
Canadian    I  ngersollRand  Co. 
Hopkins  &  Co.,  F.  11. 
Marsh  &  llenthorn.  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Plaster  Bond 

Ceresit  Waterproofing  Co. 

Plumbing  Supplies 

Mueller  Mfg.  Co.,  H. 
Planing   Mill  Exhausters 

Canadiaii    lllower  and   Forge  Co. 

.Shcldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.   W.  Johns-Manville  Co., 
Ltd. 

Tona  Gypsum  Company 

Plug  Drillers 

Canadian  Ingersoll-Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian    Ingersoll-Rand  Co. 


Power  Engines 

Inglis   Company,  John 

Pressed  Brick 

Interprovinciat   Brick  Co. 

Pump  Valves 

Can.   Consolidated   Rubber  Co. 

Pumps  and  Pumping  Machinery 
Beatty  &  Sons,  M. 
Canadian  Blower  and  Forge  Co. 
Canadian   Fairbanks-Morse  Co. 
Canadian  Ingersoll-Rand  Co. 
Cook,  A.  I). 

Oe  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Morris  Machine  Works 
Smart-Turner  Machine  Co. 
Turbine  Equipment  Company 

Pumping  Plants 

Kock  &  Power  .Machinery  Co. 

Quarry  Machinery 

(  aiiadian    Ingersoll-Rand  Co. 
I>iiinini(jn  Road  Machinery  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
George  Anderson   &  Co. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Gartshore,  John  T. 
Hopkins  &  Co.,  F.  H. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Road  Asphalt 

Asphalt  &  .Supply  Company 


Reinforcements,  Concrete  &  Steel 

J'.urlington  Steel  ("ompany 
(  anada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar   People  Limited 
Steel   &   Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

Dominion  Road  Machinery  Co. 
lixeter    Mfg.    Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Morrison  &  Co.,  T.  A. 

Roof  Glazing 

Hope  &  Sons,  Henry 

RooRng  Material 
Bird  &  Son 

Bishopric  Wall  Board  Co. 
Can.  H.   W.  Johns-Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar    People  Limited 

Rubber  Covered  Rolls 

Can.   Consolidated   Rubber  Co. 

Rubber  Cement 

Can.   Consolidated   Rubber  Co. 

Rubber  Mats 

Can.   Consolidated  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Dull  Company,  Raymond  W. 

Safes  and  Baults 

Can.  Fairbanks-Morse  Company 
Taylor,  J.  &  J. 

Scales 

Can.    Fairbanks-Morse  Company 


Screens 

(  anada  Wire  &  Iron  Goods  Co. 
Dominion   koad  .Machinery  (  o. 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Company 


Sewer  Pipe 

UritncU  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London  Concrete  Machinery  Co. 
Xational  Iron  Works 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd. 


Sheathing  Board 

Bishopric  Wall   Board  Co. 


Shovels  (Steam) 

Browning  ("ompany 
Beatty  &  Sons,  M. 
Canadian  Equipment  Company 
Hopkins  8c  Co.,  F.  H. 
Montreal    Locomotive  Works 


Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Ho[)e  &  .Sons,  Henry 
Pedlar    People  Limited 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton    Mfg.    Co.,  Wm. 
MacKinnon.   Holmes   &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh- DesMoines    Steel  Co. 
Pedlar    People  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 

ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

ARCHITECTS :— Patronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  aU  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  427-428 — Connecting  All  Department* 

MONTREAL 


August  4,  1915 

t  
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


v.. 


-ichn,!  (,l  Lan.uh.ui  r.Kilic  Railway  Turmiiials.  TORONTO 


WHY? 


Structural  Steel  painted  with 

SUPERIOR  GRAPHITE  PAINT" 

DOMINION  PAINT  WORKS,  Limited 
WALKERVILLE,  ONT. 


Because  Architects  and  Engineers 
know 

it's  "A  LITTLE  BETTER" 


TORONTO 
WINNIPEG 


MONTREAL 
VANCOUVER 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS- Continued 


Steam  Apparatus  and  Specialties 
Canadian  Ulowcr  and   Forge  Co. 
I'itlsburgli    Valve,    Foundry  and 

Construction  Company 
Sheldons  Limited 

Steam  Engines 

Sturtevant    Co.  of  Can.  Ltd.,  15.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Stm  tcvant    Co.  of  Can.  Ltd.,  15.  F. 

Steel  Bars 

Hurlington  Steel  Company 
Dominion   Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 

Steel 

Hopkins  &  Co.,  F.  II. 

Steel  Pipe 

Page-Hersey  Iron  Tube  &  Lead 
Co.,  Ltd. 

Sound  Deadening 

Can.  H.   W.  Johns  Manvillc  Co., 
Ltd. 

Stair  Builders 

McGregor  &  Mclntyre 

Stair  Treads 

Can.   Consolidated  Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metals  Co. 

Stone  Backing 

Ceresit  Waterproofing  Co. 

Stone 

Hritnell  &  Company 
Hagersville   Contracting  Co. 
Morrison  ft  Co.,  T.  A. 
Oakley  &  Son,  Geo. 
(Jueenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 

Stone  Savfs 

Anderson,  Geo. 


Stone  and  Sand  Elevators 

!)oiiiiiitf»n  Road  Machinery  Co. 

Stone  Working  Machinery 

I'ollard    Mfg.  Company 

Steel  Sash 

Hope  &  Sons,  Henry 

Structural  Iron  and  Steel 

r.uilington  Steel  Com[>any 
riii(ago  Jiridge  &  Iron  Works 
I  )t  s.\Ioincs  liridgc  &  Iron  Co. 
DnmiMion  Hridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba   Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor   &  Mclntyre 
I'ittsburgh-DesMoines    Steel  Co. 
Reid  &  Brown 
.Structural   Steel  Company 
Standard  Steel   Construction  Co. 

Stucco  Board 

I'.ishopric  Wall  Board  Co. 

Surveyor's  Instruments 

Dikeman  .Surveyor  Co. 
Swinging  Gears 

I^ake  Engine  Company 
Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 

Goold,  Shapley  &  Muir  Co. 

Hamilton   Mfg.   Co.,  Wm. 

Inglis,  .Tohn 

Manitoba  Bridge  &  Iron  Works 
Marsh   &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind    Engine   &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Toronto  Iron  Works 
Vancouver    Wood    Pipe   &  Tank 

Company 
Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 


Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 

Hunt   &   Co.,   Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Tiling 

Can.   Consolidated  Rubber  Co. 

Tires   (Auto,   Bicycle,  Motor-cycle, 
Carriage) 

(  an.  Consolidated  Rubber  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Co. 

Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.   Consolidated   Rubber  Co. 

Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.    T^aurie  Company 

Turbine  Equipment  Company 
Turnbuckles 

Canadian     Billings     &  Spencer, 
Limited 
Vacuum  Cleaners 

United   Electric  Company 
Valves 

Canada  Iron  Corporation 

Can.   Fairbanks-Morse  Company 

Gartshore  Thomson  Pipe  Co. 

Kerr  Engine  Company 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Ventilating  &   Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  I'ndcrground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Deere    Plow    Co.,  John 
Tiffin    Wagon  Co. 
Watson    Wagon  Co. 

Wall  Board 

Bird  &  Son 

Bishopric  Wall  Board  Co. 
Water  Level  Apparatus 

rient  &  C"ompany 
Waterproofing 

Can.  H.  VV.  Johns- Manville  Co., 
Ltd. 

Ceresit  Waterproofing  Co. 

Trussed   Concrete   .Steel  Co. 

Wadsworth  Howland  &  Co.,  Inc. 
Waterproofing  Compound 

Ceresit  Waterproofing  Co. 
Water  Softeners  and  Filters 

.American  Water  Softener  Co. 

Manitoba  Bridge  &  Iron  Works 
Water  Tapping  Machine 

.Mueller   .Mfg.   Co.,  JI. 
Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 

McDougall  Caledonian  Iron  Wks. 
Weather-Wear  Roof  Coating 

Ceresit  Waterproofing  Co. 
Well  Drilling  Plants 

Rock  &  Power  .Machinery  Co. 
Wires  and  Cables 

Canada  Wire  &  Cable  Co. 

Standard  Underground  Cable  Co. 
of  Canada,  f.imited 
Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Wire  Rope 

Canada  Wire  &  Cable  Co. 

Dominion  Wire  Rope  Co.,  Ltd. 
Wood  Pipe 

Vancouver  Wood  Pipe  Co. 


The  Premier 
Road 
Dressing 

and 

Binder 


<i"P?LUX PH ALTE"  is  a  heavy  road  oil  containing  80%  of  solid  pure  bitumen  com- 
bined  with  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 
readdressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  "FLUXPHALTE"  has  been  placed  on  the  Canadian  market. 

"FLUXPHALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results. 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 


MONTREAL 


August  4,  1015 
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"National" 


Good  Dump  Cars 
Complete  Service 

We  have  studied  the  needs  of 
contractors  and  have  evolved  a  dump 
car  that  will  fill  every  requirement. 

Our  service  department  follows 
the  performance  of  each  car  sold  and 
you  have  this  co-operation  to  insure 
the  efficient  working  of  your  equip- 
ment. Suggestions  are  made  for  the 
handling  of  equipment  in  the  best 
possible  way  to  keep  it  in  good  re- 
pair and  running  order  at  all  times. 

Repair  parts  carried  in  stock. 
Get  our  prices. 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  B'L'D'G. 


Built   of  Sackville  Freestone 


Block  Stone, 


Dimensions, 


Random. 


mm 


Head  Sills, 


Shoddy, 


Stone  Sawing. 


Write  us  for 
Quotations 


Bank  of  Montreal,  Moncton,  N.  B. 


"QUARRIED  IN  CANADA" 
SACKVILLE  FREESTONE  CO.,  LIMITED,  Sackville,  N.  B. 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Albert  Mariufartuiing  t'oTiipany    (!1 

AUitli   Manufacturing  Company   

American  Enameled  Brick  &  Tile  Co   63 

American  Lead  Pencil  Company  

Anderson  &  Co.,  Limited,  George   50 

Anglins  Limited     ''^ 

Asphalt  &  Supply  Company   16 

Aull  &  Wiborg  Company   <>•'! 

Barber  Asphalt  Paving  Company    59 

Beatty  &  Sons,  Limited,  M   69 

I'.cchtel,  B.  E   ™ 

Berlin   Mills   Company   *>8 

liii.l  .K  ^..n   

llisli,  ,|  11  II    Wall   Hoard  Company  

Black  Building  Supply  Company   12 

Blair  Company,  B     1'' 

Bradford  Pressed  Jirick  Company  

Hritncll   &   Company,   Limited    64 

itrowning  Company   -1 

Burlington  Steel  Company    69 


Canada  Crushed  Stone   Corporation    15 

Canada    1          (  ..,  i „  ,t i  ion ,  Limited    70 

Canada  nhl  <  .ilil.  Company  

Canada  Wiiv  &  Iron  l.oods  Company   71 

Canadian  Billings  and  Spencer  

Canadian   Bridge   Company    73 

Canadian   Blower  and   Forge  Company    ....  74 

Canadian  Consolidated  Rubber  Co   3 

Canadian   Equipment   Company    lU 

Canadian  Fairbanks-Morse  Company   

Canadian    Ingersoll-Rand  Company   

Canadian  H.  W.  Johns-Manville  Co.,  Ltd.  .  .  21 

Canadian  Office  School  Furniture  Co   '2 

Carreau,  J.  E   1'^ 

Cast  Stone  Block  &  Machine  Co  

Cement  Gun  Company  

Ceresit  Waterproofing  Company    9 

Chelsea  Elevator  Company   61 

Chicago  Bridge  &  Iron  Works   71 

Chipman  &  Power   72 

Cleaton,  R.  E                                            -  •  •  62 

Conduits  Company,  Limited   64 

Cook,  A.  D  

Crossley  Machine  Company  

Crushed  Stone  Limited   63 

Dake  Engine  Company   64 

Deere  Plow  Company,  John   74 

DeLaval  Steam  Turbine  Company  

Dennis   Wire   &    Iron   ( Mmpany    72 

DesMoines  Bridge  &  Lon  Works   73 

Dickson   I'ridge  Works  

l)ikenian  Surveyor  Company  

n.nnimon  Uiiilge  Company   22 

l)oniinie)n  Concrete  Company   4 

Dominion  Engineering  &  Inspection  Co.   ...  72 

Dominion  Iron  &  Steel  Company   67 

Dominion  Paint  Works   15 

Dominion  Road  Machinery  Co   13 

Dominion  Sewer  Pipe  Company   20 

Dull  Company,  Raymond  W  

Dunn    Wire-Cut-Lug   Brick  Co  


Estey  Bros    

Exeter   Manufacturing  Company 


22       Ontario  Sewer  Pipe  Company 

Ontario  Wind  Engine  &  Pump  Co. 

Orpen  Conduit  Company  

Ormsby  Company,  .\.  B  


Ford  Meter  Box  Co   56 

Fiaser,  W  


Gait  Engineering  C'ompany,  John   72 

Gartshore,  John  J  

Gartshore-Thompson  Pipe  &  Furnace  ('o.   .  .  70 

Gent  Company  

Gillis  &  Geoghegan   12 

GoodvMn- I'.arsby  Si  Company   61 

Goold,  Shapley  &  Muir  Company   59 


Ilagersville  Contracting  Company   13 

Hamilton  I'.ridge  Works  Company  

Hamilton   Company,   Wm   64 

Hamilton  &  Toronto  Sewer  Pipe  Co  

Hamilton,   S.   W   '2 

Hopkins  &  Company,  F.  H   70 

Hunt  &  Company,  Robert  W   72 


Ideal  Incinerator  &  Contracting  Company  ..  61 

Inglis  Company,  John   55 

Interprovincial  Brick  Company   

lona  Gypsum  Company   67 


Kerr  Engine  Company,  Limited   8 


Lea,  R.  S  

Lightfoot,  Stanley   ^2 

London  Concrete  Machinery  Company  ...  4 
Luxfer  Prism  Company  


MacLean  Daily  Reports  

MacKinnon  Holmes  &  Company   75 

Manitoba  Bridge  Works  Co  

Maritime  Bridge  Company   73 

Marsh  &  Henthorn,  Limited   59 

McDougall  Caledonian  Iron  Works  Co.    ...  9 

McDougall,  Geo.  K   72 

McGregor  &  Mclntyre   73 

Metallic  Roofing  Company   65 

Miller  &  Company,  Geo.  M   72 

Montreal  Locomotive  Works,  Limited   61 

Morris  Crane  &  Hoist  Co.,  Herbert  

Mueller  Mfg.  Company,  II   4 


National  Iron  Works  Limited   64 

National  Steel  Car  Company   17 

Neptune  Meter  Company   65 

Noble,  Clarence  W  

Northern  Crane  Works  

Northwestern  Terra  Cotta  Company    2 

Nova  Scotia  Steel  &  Coal  Co   58 


Page  Wire  Fence  Co  

Paterson  Manufacturing  Company  

Pawling  &  Harnischfeger  

Pedlar  People  

Peerless   Form   (_"lamp  Company   

Pittsburgh-DesMoines  Steel  Co  

Pittsburgh  Valve,  Foundry  &  Construction 

Company   

Pollard   Manufacturing  Company  

Power  &  Son  


21 


Reid  &  Brown   ~2 

Ric-wiL  Underground  Pipe  Covering  Co.  .  . . 

R.  1.  W.  Damp  Resisting  Paint  Co   5 

Rock  &  Power  Machinery  Co  

Roelofson   Elevator  Works  

Rogers  Supply  Company  


Sackville    Freestone  Company   

Sarnia  Metal  Products  Co  

Sheldons  Limited   

Simplex  Construction  Company  

Smart  Mfg.  Company,  Jas  

Standard  Clay  Products  Limited  

Standard  Steel  Construction  Co  

Standard  Underground  Cable  Co.  of  Canada 

Stanley  &  Company,  W.  F  

Stark  Rolling  Mills  Company  

Steel  &  Radiation  

Structural  Steel  Company  

Sturtevant  Co.  of  Canada,  Ltd.,  B.  F  

Sun   Brick  Company   


56 
20 
63 
61 


Tiffin  Wagon  Company  . .  .'^  

Toronto  Iron  Works  

Toronto  Plate  Glass  Importing  Co   1 

Trussed  Concrete  Steel  Company   63 

Turnbull  Elevator  Company   08 

Tucc  Company   5 


Vancouver  Wood  Pipe  Company 
vcrMehr  Engineering  Co.,  John  , 


64 


Oakley  &  Son.  Geo.  ... 
Ontario  Asphalt  Block 


Co..  Ltd   71 


Warren  Foundry  &  Machine  Co   VI 

Watson   Wagon   Company    74 

Wayne  Oil  Tank  &  Pump  Co  

Woodhouse   Chain   Works    65 

Woodstock  Concrete  Machinery  Company    .  .  62 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 


Auaust  4,  1915  THE   CONTRACT  RECOk«. 

To  Buyers  of 
Concrete  Pipe  and  Tile 

JN  claiming  the  ability  to   produce  concrete  pipe 
and   tile  of  the  very  highest   quality,  we  wish 
to  ac(|uaint  buyers  with  some  of  our  manufacturing 
features. 

All  our  gravel  is  crushed  and  sorted  in  our 
plant.  Clean,  sharp  sand  is  used  with  the  highest 
grade  of  cement  After  thorough  mixing  the  con- 
crete is  power  tamped  to  give  density.  The  pipe 
is  then  allowed  to  set  for  72  hours  in  vaporizing 
chambers  with  automatic  sprinklers  that  give  them 
great  hardness. 

We  also  have  portable  plants  for  manufactur- 
ing the  larger  sizes  of  concrete  pipe  on  the  job. 
A  new  and  unusually  strong  lock  joint  is  a  feature 
of  our  continuous  reinforced  concrete  pipe  that 
claims  )'our  attention. 

We  will  |)lcased  to  send  you  other  particulars 
and  t(^  c|U()tr  |)rices. 


B.  Blair  Company,  Limited 

Woodstock,  Ont 
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Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all 
lines  right  now  and  ours  has 
not  escaped.  Contractors  need 
work  and  are  tendering"  closer 
to  rock-bottom  than  they  have 
for  many  years.  All  material 
has  dwindled  in  price.  So  has 
labor. 

You  can  save  2o"/o  to  30%  of 
normal  cost  by  building  your 
sewers  now.  The  extra  3^7o 
or  i7o  that  money  costs  is  swal- 
lowed up  by  the  saving  on  work. 

-BUY  NOW- 

and  keep  the  wheels  of  progress  turning. 

The  Ontario  Sewer  Pipe  Co.,  Ltd. 

MIMICO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in  -  tock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Lining's 
Wall  Coping- 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connecttoni 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


Sewer 
Pipes 


High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with  us.  We  also  manufacture  culvert  pipes, 
inverts,  flue  linings,  stove  linings,  fire  bricks,  locomotive  blocks, 
gulley  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 
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J_M  Products  are  not  only  the 
result  of  experience  and  expert 
workmanship  on  materials  of  the 
highest  grade,  but  have  behind 
them  the  backing  of  J-M  Service 
and  Responsibility.  They  must 
give  absolute  satisfaction  in  service. 


Asbestos  Roofing  and  Siding 
Asbestos  Stucco 
Mastic  Flooring 
Waterproofing  Materials 
Cold  Water  Paint 
Tranile  Asbestos  Wood 
Lighting  Systems 
Insulating  Felts  and  Papers 
Cork  Floor  Tile 
Underground  Conduits 
Vitribestos  Stack  Lining 
Pipe  Coverings 


The  Canadian 
H.W.  Johns-ManvilleCo.,  Ltd. 

Toronto       Montreal      Winnipeg  Vancouver 


The  Business  End  of  the 
"P  &        Ladder  Type 
Trench  Excavator 


'•.Wl  Steel" 
Box  Girder  Boom 
— Not  Just  Channels. 
Upper  tumbler  and  shaft 
ciisiiy  removed. 
Boom  raised  and  lowered  by  friction     and  cable. 

Both  digginR  chain  tumblers  are  octagon  and  fit  links.  Digging  chain  idlers  are 
mounted  in  continuous  dirt  proof  sleeves.  Digging  chains  adjusted  by  means  of 
set  screws.  Digging  chains  made  of  steel  with  manganese  steel  bushings.  Steel 
buckets  have  double  ended  tool  steel  teeth.  Tiicsc  arc  just  a  few  facts  about 
the  Boom— write  for  Bulletin  21  OX  and  get  facts  al)out  the  other  superior  fea- 
tures of  the 

"P  &  H"  Ladder  Type  Trench  Excavator 


PAWLING  &  HARNISCHFEGER  CO., 


£SBtt«. 


MILWAUKEE. 
WIS. 

Uuiklcis  cif  1  laviliriH  Electric  Cranc<;  aiul  Hoists.  .Single  Line  Crab  Buckets,  and  Power  Traction  Tompcri 
(  nniulian  Sales  Agent:    HERBERT  A.  DICKSON,  Wallactburs,  Ont. 
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Cast  Bronze 

Clock  Frame 

and  Bracket 

This  remarkably  fine  casting 
was  manufactured  in  its  entiie- 
ty  in  our  Montreal  plant  for 
the  Robert  Reford  Co.,  Ltd., 
Montreal.  The  clock  move- 
ment is  of  the  electrical  t)pe, 
operated  by  a  master  clock 
inside  the  building",  and  the 
dial  and  lettering  are  illumin- 
ated by  Mazda  lamps  and 
Holophane  reflectoi s.  Design- 
ed by  Ross  &  Macdonald, 
Montreal. 


ESTEY  BROS.,  COMPANY 

Canadian  Office  and  Works,  MONTREAL 


Mead  Office  -New  York 


Branch  Offices— N.J.  Dinnen  &  Co.,  Winnipeg,  Calgary,  Vancouver 


Scott,  Hammond  «&  Pratt,  Toronto 


DOMINION  BRIDGE  COMPANY,  LIMITED 


Head  Office  and  Worki, 

Montreal,  P.  Q. 


Branch  Offices  and  Works, 

Toronto,  Ottawa  and  Winnipeg 
Engineers,  Manufacturers  and  Erectors  of  Steel  Structures 

 ^  Capacity  135,000  Tons 


Railway  and  Highway  Bridges, 
Swing  and  Bascule  Spans, 

Buildings  of  all  kinds, 
Hemispherical  Bottom  and 
other  Tanks, 
Transmission  Poles  and  Towers, 
Riveted  Pipe,  Caissons, 
Barges, 

Turntables,  Electric  and  Hand 

Power  Cranes, 
Hoisting  Appliances,  Lift  Locks, 
Hydraulic  Regulating 
Gates,  etc., 
Gear  Cutting  and  General 
Machine  Work. 


New  Work  Shop — Canadian  Vickers  Limited,  Montreal 

View  2.^  working  days  after  award  of  contract — Weight  3S()  Tons. 


LARGE  STOCK  OF  STANDARD  STRUCTURAL  MATERIAL  AT  ALL  WORKS. 


\ 
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.  i  esTAeusHto  IBM  Ancient  Cities  with  Ancient  Methods 

^j^-m'\-Wie^§%        T    I  mm  T~>  VERYONE  has  heard  of  the  king  who  went 

■  I  I  I  I  t^l    m    lli^li     |H       down  into  history  as  the  man  who  "never  said 

1^%^  J  \  \,%,  Ml^'^^^i  \JL  — ^     ^  foohsh  thing-  nor  ever  did  a  wise  one." 

^^^^  ^  King  Charles  voiced  praisevvortliy  sentiments, 

^^■^^  O/^'Vi/^'IAT"  ''"^  never  took  part  in  putting  them  into  effect. 

^  JL^ii^lli^Cl  llijj    IvCVI^TV  Times  change.    Now  it  is  not  diflkult  to  find  men, 

  ;uid  bodies  of  men,  whose  fooHsh  actions  are  imre- 

Published  Each  Wednesday  by  deemed  by  the  saving  'grace  of  even  word  wisdom. 

HUGH  G.  MACLEAN,  LIMITED  ''^^''-^       ^"fta^ce  the  Builders'  Association  of  Quebec 

who  recently  passed  a  lengthy  resolution  protesting 

HUGH  C.  MacLEAN,  Winnipeg,  President.  against  the  award  of  contracts  to  outside  firms  and 

THOMAS  S.  YOUNG,  General  Manager.  expressing  the  hope  that  "Directors  of  banks,  com- 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  panies,  and  all  other  enterprises  will  strive  in  future 
Telephone  A  2700  encourage  Quebec   contractors   by  preference." 

 "   (A  postscript  is  added  to  the  eftect  that  lists  of  general 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  contractors  and  those  engaged  in  the  various  trades 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  can  be  obtained  at  the  offices  of  the  Association). 
VANCOUVER   -    Tel.  Seymour  2013    -    Hutchison  Block  The  only  effect  of  resolutions  of  this  kind  is  to  at- 

NEW  YORK  -  Tel.  3108  Beekman  -  1226  Tribune  Building  tach  to  a  community  the  stigma  of  insularity.  The 

CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg.  progress  of  Quebec  City  has  been  retarded  and  will 

LONDON,  ENG.    -   -   ^    -    -    -    -    i6  Regent  St.  S.W.  be  retarded,  by  just  such  methods.     Dominated  by 

  such  influences  the  "ancient  capital"  will  remain  the 

SUBSCRIPTION  RATES  "ancient  capital"  until  the  crack  of  doom. 
Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00.  In  such  a  day  as  the  present  when  so  little  busi- 

Single  copies  10  cents  ness  is  to  be  had,  it  is  only  fair  that  local  contractors 

.Authorized  by  the  Pos.masteT  General  for  Canada,  for  transmission  as  ^^}^''^^  ^''''^'''^  ^hc  preference.  Other  things  being  reaSOH- 

second  class  matter.  ably  cqual,  but  evcry  town  or  city  or  community  that 

Entered  as  second  class  matter  July  18th,  1914,  at  the  Postoffice  at  ,,,^onl,.    .,,1  -  „r  i      •  • 

Buffalo.  X.V.,  under  the  Act  of  Congress  of  March  3.  1879.  Optlll}    cUlVOCatCS   a   pOllCy   Ot    CXClUSlOU   IS  promoting 

 u  I,  — V~i~A  VZa  7-   something  inimical  both  to  national  and  private  inter- 

Alphabetical  Index  of  Advertisers  ,     n"  + 1     i      ■  r  ...i  ^     •       \  .  , 

Page  18  t"*^  business  of  the  country  is  to  be  sustained, 

  the  towns,  cities  and  communities  of  the  country  must 

Vol.  29  August  4,  191S  No.  31  work  together  and  promote  their  business  collectively. 

  Scattered  effort  is  lost  in  the  attainment  of  national 

,     .  development. 
Principal  Contents  It  is  to  be  hoped  that  by  the  time  the  city  of  Que- 

Ancient  Cities  with  Ancient  Methods   795  bee  is  as  old  again  she  will  have  learned  the  wisdom 

An  Example  to  he  .\voided— From  Quebec   795  of  promoting  competition  at  all  sacriiice,  just  as  her 

Portable  Houses  for  Europe   ...    796  younger  sister,  Montreal,  is  beginning  to  profit  by  ex- 

,,  XT      \M  n     ,  CI  •  i>ensi\-e  experiences  by  no  means  far  removed 

Progress  of  Construction   on   the   New   Wei  land   Shi]i  '  v-huk^-.i. 

Canal   797 

New    Methods    Evolverl    in    Building-   World's  Largest 

An  Example  to  be  Avoided— From  Quebec 

^'■'•'•''^^   i^^^  MORI',  than  one  occasion  we  have  referred 

riie  Ultimate  Economy  of  Perinanent  Concrete  Paving.    801  ■       1     to  the  discourteous  treatment — to  use  a  mild 

Contributed  by  C.  .\.  P.  Turner,  of  Minneapolis  V_-^     expression — which  Contractors  now  and  again 
i  he  Construction  and  Maintenance  of  New  York  State  receive  at  the  hands  of  municijialities.  The 

Highways   803  conditions  under  which  they  tender    are  sometime.s 

Specially  contributed  by  Arthur  !i.  Rlancliard,  M.  unnecessarily  severe  and  are    only    tolerated  under 

Can.  Soc.  C.  E.  stress  of  keen  competition.    Contractors  are  expected 

Features  of  Bridge  Design   805         ^'Y^.  "P  ^°        ^ir'iQl  letter  of  the  specifications  and 

,•        .    n  ■  I     TTi  o,,^  conditions,  while  councils,  in  too  manv  instances,  act 

C  oncrete  Bridge  Floors   800  „ ,    r  ,.1  i         ^1     1  1  •  r  •"      •       ,  ,. 

as  of  they  were  above  the  law,  and  if  it  suits  them  dis- 

Developments  m  the  Manufacture  and  Use  of  Brick..    807  regard  the  conditions  which    thev    have  themselves 

Specially  contril)uted  by  W  .  I).  Alsip  drawn  up.    These  conditions  are  set  aside  regardless 

W  hat  Are  Porous  Bricks?   808  of  the  hardships  and  expense  to  the  contractors,  and 

Transmission-Line  Towers:  Foundations  and  Erection.    809  often  it  requires  the  intervention  of  the  law  to  prevent 

\    Discussion    of    Mechanical   Traction   for  Municipal  injustice  from  behig  done.     Members  of  councils  will 

Work   811  '''^"^  capacity  111    a     way  which  thev 

.   '        V    \  \     r-     ■  would  rejnidiate  as  pri\ate  citi/ceiis. 

1  lie  1  rainmg  and  Work  of  the  Ivngineer   813  \  ,^  1       c        r  •      1     i-  ■  1 

P    H  T  vv  L  1  flagrant  example  of  unfair  dealing  with  con- 

Ky  n.  1.  uakenam  tractors  has  just  occurred  at  Chamblv  Basin,  P.  O., 

r-auses  of  Metal  Brulge  Corrosion   Hi:i  xvhere  the  council  advertised  far  and  wide  for  tendei's 

I  omparative  Building  Costs   su  lor  sewer  and  sidewalk  work.     Tlic  invitation  resulted 

The  Use  of  Sandstone  in  Building   S15  numerous  bids  being  received,  many  of  the  firms 

The  Efticient  Control  ,,f  Reinforced  Concrele  Construe-  '■^M^'-esented  at  the  meeting  at  which  ihe  lenders 

<,,,;  were  to  have  been  opened.    Mut  a  little  siiri)rise  was 

.  ,      '  .      , in  store  for  these  firms.    I'.efore  the    lenders  were 

Mamly  t  onstruciionai   ,si7  ,;  1  ..„i        at     ^      1         ^      ^  .  . 

(  oiisideied,  a  Montreal  Cfintractor  requested  that  the 

The  Manufacture  of  Concrete  I'ipe  on  a  Large  Scale.,    si-.i  time  for  receiving  tenders  be  extended,  on  the  ground 
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that  he  had  only  just  learned  of  the  work,  'i'here  was 
a  vigorous  protest  from  the  other  representatives,  whcj 
had  complied  with  the  advertisement.  The  Montreal 
man,  however,  was  persistent.  Then  some  local  con- 
tractors, who  of  course  couid  not  plead  ij^norancc  of 
the  date  of  closing,  asked  for  permission  to  hid. 

The  lawyer  of  the  council  was  consulted  and 
advised  that  the  members  would  be  within  their  rights 
in  posti)oning  a  decision  on  the  tenders.  The  repres- 
entatives of  the  firms  who  had  tendered  asked  lliat, 
in  this  event,  they  l)c  allowed  to  withdraw  their  of- 
fers, and  to  make  new  prices.  This  recpiest  was  dis- 
regarded, and  by  the  casting  vote  of  the  mayor  it  was 
agreed  that  the  tenders  be  not  opened  on  that  oc- 
casion ;  that  other  firms  be  allowed  to  put  in  bids,  and 
that  all  the  bids  be  considered  three  days  latc- 

Tiie  entire  proceedings  will,  we  think,  strike  mo«*^ 
men  as  un])usinesslike,  unfair  and  contrary  to  tin- 
spirit,  if  not  to  the  actual  letter,  of  the  advertisement. 
A  definite  time  for  the  closing  of  the  tenders  was 
fixed,  and  any  contractor  who  was  even  a  minute 
late  was  barred  ;  yet  we  find  the  council  deliberately 
breaking  their  own  conditions,  and  allowing  men  who 
Avere  cognisant  of  the  date  of  closing,  and  who  had 
neglected  tiieir  opportunity,  to  enter  the  competition 
for  tile  woik.  l'",ven  if  they  had  the  excuse  of  ignor- 
ance it  was  manifestly  unjust  to  postpone  a  decision 
in  order  to  allow  them  to  tender.  These  late-comers 
had  a  ])ossible  advantage  over  those  who  complied 
with  the  conditions.  Every  tender  had  to  be  accom- 
panied with  a  cheque  of  ten  per  cent,  of  the  price,  and 
it  was  possil)le  that  the  amounts  of  these  cheques 
might  leak  out,  thus  giving  an  approximate  idea  of 
the  tenders.  If  such  knowledge  could  be  secured  it 
is  apparent  that  under-bidding  by  local  men  would  be 
an  easy  matter.  Even  on  the  supposition  that  leakage 
was  impossible,  the  occurrence  of  similar  incidents  is 
strongly  to  be  deprecated  as  being  irregular  and  pre- 
judicial to  the  interests  of  contractors  and  councils. 


Portable  Houses  for  Europe 

IF  there  is  any  truth  in  the  report  as  to  the  impend- 
ing orders  for  portable  structures  on  a  scale' of 
millions  of  dollars,  one  of  the  most  important 
iiulustries  identified  with  constructional  opera- 
tions will  benefit  materially  and  business  throughout 
the  whole  field  will  receive  a  decided  impetus.  The 
report  is  that  the  British  Government  has  been  nego- 
tiating for  the  i)nrchase  of  all  kinds  of  portable  struc- 
tures to  be  taken  to  Northern  France  and  Belgium  to 
replace  temporarily  the  dwellings,  churches  and  schools 
which  have  been  laid  low  in  that  ravaged  territory. 
At  the  time  of  going  to  press  a  large  Brooklyn  firm 
has  been  mentioned  in  connection  with  one  of  the 
most  important  contracts  which  are  to  be  awarded, 
but  the  requirements  are  on  such  a  huge  scale  that 
Canada  cannot  fail  to  receive  a  share  of  the  business 
and  let  us  hope  a  considerably  greater  share  of  sub- 
sequent orders  of  the  kind. 

It  is  said  that  the  contracts  now  pending  include 
one  for  the  construction  of  20,000  portable  houses — 
the  largest  single  contract  ever  given  for  buildings  of 
this  type.  Entire  cities  and  towns  are  being  created 
from  them  to  house  the  refugees  made  homeless  by  the 
high  tide  of  the  German  advance  into  France.  The 
buildings  are  to  be  so  constructed  that  they  can  be 
set  up  quickly  upon  their  arrival  in  France.  Shipment 
is  to  begin  early  in  the  fall  if  the  contract  goes  through. 


and  all  the  work  is  expected  to  be  completed  by  the 
winter.  The  fact  that  such  huge  orders  are  in  the  air 
suggests  that  Canadian  manufacturers  shoidd  look  in- 
to their  resources  and  capabilities,  and  take  enterpris- 
ing measures  to  secure  a  share  of  the  business. 

There  has  been  some  criticism  of  the  idea  of  placing 
such  orders  in  the  United  States,  but  it  devolves  upon 
us  first  to  show  that  we  are  capable  of  handling  such 
business — and  this  we  can  do. 

luKjuiries  made  by  our  contemporary  the  Canada 
Lumberman  would  indicate  that  many  Canadian  plants 
are  in  an  excellent  position  to  meet  the  requirements 
of  any  such  contracts  and  that  a  large  number  of  fac- 
tories having  the  best  possible  equipment  for  such 
work  are  not  running  at  anything  like  their  full  capa- 
city. Many  of  these  quote  close  prices  and  give  as 
good  delivery  as  any  United  States  plants.  This  claim 
was  put  forward  very  strongly  in  a  letter  to  our  con- 
temporary. The  Schultz  Bros.  Company,  Limited, 
write : — "The  manufacture  of  portable  houses  requires 
special  manufacturing  facilities  and  familiarity  with 
technical  details  differing  from  those  of  ordinary  build- 
ing operations.  There  are  plants  in  Canada  which  are 
able  and  ready  to  handle  orders  of  this  kind,  and  in 
our  opinion  the  entire  order  in  cjuestion  could  be  con- 
veniently handled  within  the  required  time. 

"It  seems  to  us  that  those  mediums  through  which 
such  orders  are  placed  on  behalf  of  the  Imperial  Gov- 
ernment, should  in  the  first  place  ascertain  the  ability 
and  the  capacity  of  Canadian  plants  before  going  to 
American  concerns.  Our  Canadian  Manufacturers' 
Association  at  the  present  moment  could  establish  an- 
other field  of  activity  besides  those  they  so  ably  carry 
on,  a  sort  of  Clearing  House  for  War  Supplies,  through 
which  the  various  Canadian  plants  could  establish 
their  ability  and  capacity  of  handling  war  orders  and 
through  which  the  Government  could  ascertain  what 
kind  of  orders  our  Canadian  manufacturers  could 
handle.  For  certainly  our  Canadian  loyalty  to  the  Em- 
pire entitles  us  to  that  consideration,  the  more  especi- 
ally as  we  should  handle  such  orders  not  merely  for 
the  money  consideration,  but  with  that  special  atten- 
tion which  our  patriotism  and  loyalty  inspire.  And 
such  a  clearing  house  would  be  fsee  from  baneful 
political  influences." 

The  stand  is  well  taken  that  Canadian  firms  have 
not  been  as  wide-awake  to  their  opportunities  for  war 
contracts  as  they  should  have  been,  and  that  energetic, 
concerted  action  on  the  part  of  the  manufacturers  will 
yet  prove  a  most  profitable  business  policy. 


The  famous  Culebra  Cut  on  the  Panama  Canal 
has  been  renamed  "Gaillard  Cut"  by  order  of 
President  Wilson,  in  honor  of  the  late  Lieut.- 
Col.  D.  D.  Gaillard,  Corps  of  Engineers,  United 
States  army.  The  President,  in  his  order,  says:  "As 
a  member  of  the  Isthmian  canal  commission  from 
March  16,  1907,  to  December  5,  1913,  Lieut.-Col. 
Gaillard  was  in  charge  of  the  work  in  Culebra  Cut 
until  its  virtual  completion,  being  compelled  to  aban- 
don his  duties  in  July,  1913,  through  an  illness  which 
culminated  in  his  death  on  December  5,  1913.  His 
period  of  Panama  canal  service  included  the  years  of 
most  active  construction  work.  He  brought  to  the 
service  trained  ability  of  the  highest  class,  untiring 
zeal,  and  unswerving  devotion  to  duty.  I  deem  it  a 
fitting  recognition  of  Lieut.-Col.  Gaillard's  service  to 
the  country  to  rename  in  his  honor  the  scene  of  his 
life's  triumph." 
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Progress  of  Construction  on  the  New 

Welland  Ship  Canal 


IX FORMATION  covering  the  progress  of  construc- 
lidii  on  the  new  Welland  Ship  Canal  to  date  has 
l>cen  furnished  by  IMr.  J.  L.  Weller,  the  engineer 
in  charge  of  this  great  undertaking.  Dividing 
ihc  wiirk  into  four  sections,  in  submitting  his  data  Mr. 
Weller  has  described  the  progress  on  each  section  sep- 
arately. Referring  to  section  No.  1  Mr.  Weller  says : 
The  new  harbor  at  the  Lake  Ontario  entrance  to  the 
canal  is  now  well  under  \va.y.  The  entrance  channel  is  be- 
ing formed  by  the  construction  of  two  earth  embankments 
tliat  will  extend  one  and  one-half  miles  into  the  lake;  these 
embankments  have  now  reached  a  point  about  5,000  feet 
irom  the  shore  line  and  contain  approximately  1,800,000 
cubic  yards  of  material. 

Fair  progress  is  being  made  with  dredging  operations 
ill  the  entrance  channel,  three  dredges  having  been  engaged 
at  this  work  all  last  season,  and  the  same  number  are  at  pre- 
sent employed,  but  owing  to  the  hard  nature  of  the  under- 
lyinl)  material  progress  is  necessarily  slow. 

Concrete  Cribs  and  Retaining  Walls — Dry  Excavation 
The  reinforced  concrete  cribs  that  will  form  the  substruc- 
ture of  the  entrance  piers  at  the  end  of  the  embankments  are 
being  built  at  i'ort  Dalhousie,  the  entrance  to  the  present 
canal,  ;!  miles  west  of  Port  Weller.  These  cribs  are  110  feet 
long,  :iS  feet  wide,  and  34  feet  high,  and  53  of  them  will  be 
required  for  the  entrance  piers  and  the  docking  in  the  har- 
bor. One  crib  was  constructed  last  season  and  three  more 
have  been  completed  so  far  this  year.  The  contractors  ex- 
pect to  build  about  18  of  these  cribs  during  the  present  sea- 
son. 

Tlie  construction  of  the  reinforced  concrete  retaining  wall, 
which  will  extend  along  the  west  side  of  the  harbor  for  2,000 
feet,  is  nearing  completion.  The  contractors  are  at  pres.ent 
engaged  in  building  the  west  lock  wall  of  Lock  No.  1,  and 
concreting  on  this  structure  has  been  rapid  during  the  past 
few  months.  The  standard  lock  wall  is  a  mass  concrete 
structure  81  feet  G  inches  in  height  and  4G  feet  wide  at  base. 

The  dry  excavation  on  section  No.  1  is  practically  com- 
pleted, the  material  having  all  been  disposed  of  in  the  east 
harbor  fill.  A  good  deal  of  the  excavating  plant  has  been 
rented  to  the  contractors  for  section  No.  2,  who  are  dispos- 
ing of  their  excavated  material  in  the  west  harbor  embank- 
ment, and  a  cross-over  is  at  present  lieing  constructed  to 
enable  these  contractors  to  dump  on  the  east  side  of  the 
harbor. 

Tlic  upper-entrance  walls  to  Lock  No.  1  will  be  built 
upon  a  timber-pile  foundation,  the  piles  for  which  have  all 
been  driven. 

Breast  Wall  for  Section  2 

The  work  on  section  No.  2  during  the  present  sea- 
son, outside  of  ordinary  dry  excavation,  has  consist- 
ed of  the  construction  of  the  breast  wall  at  the  head  of 
Lock  No.  2.  The  i)it  for  this  wall  was  taken  down  69 
feet  to  rock,  states  Mr.  Weller,  who  thus  described 
the  methods  employed  :  . 

The  method  of  excavation  adopted  was  to  drive  steel 
sheet  piling  to  refusal  and  excavate  material  to  the  i)oltom  of 
the  piling,  after  which  piling  was  rc-drivcn  and  the  material 
excavated  to  rock.  Concreting  on  this  wall  is  now  up  to 
ground  level,  and  the  remaining  G  feet  will  be  completed  soon. 
The  ui)per  entrance  wails  to  Lock  No.  2  will  also  i)e  built  on 


a  pile  foundation,  the  piling  for  which  has  been  driven  and 
the  seat  prepared,  and  concreting  in  the  west-entrance  wall 
is  now  under  way. 

The  contractors  for  this  section  have  removed  approxi- 
mately 2,500,000  cubic  yards  of  earth  excavation  during  the 
past  year,  the  bulk  of  it  being  disposed  of  in  the  harbor  em- 
bankments. 

The  next  structure  to  be  started  will  be  the  breast  wall 
of  Lock  3,  and  the  method  of  construction  will  be  similar 
to  that  employed  at  Nock  No.  2. 

Some  work  has  been  done  on  concrete  protection  to 
banks,  this  consisting  of  a  6-inch  slab  of  concrete  laid  upon 


Mr.  J.  L.  VVfllcr,  CliK-t  Engineer,  Welland  Canal  System. 

8  inches  of  broken  stone,  and  extending  5  feet  below  and  5 
feet  above  the  water  line,  the  base  of  this  concrete  protection 
resting-  on  a  5-foot  berm  in  the  canal  bank. 

Rock-Crushing  Plant  for  Section  3 

Section  No.  3  comprises  the  flight  locks  Nos.  4,  5, 
and  6,  in  pairs,  single  Lock  No.  7,  and  two  diversions 
of  the  Grand  Trunk  Railway.  These  railway  diver- 
sions have  been  completed,  and  the  contractors  are 
making  good  progress  now  with  rock  excavation  on 
the  site  of  the  twin  locks.  This  work  involves  the 
excavation  of  solid  rock  to  a  depth  of  approximately 
(SO  feet  for  Twin  Locks  4  and  5  and  single  Lock  No.  7. 
There  are  five  steam  shovels  engaged  in  this  work  at 
present  and  a  number  of  electric  drilling  machines, 
and  material  is  being  removed  at  the  rate  of  about 
75,000  cubic  yards  per  month. 

Of  the  rock-crushing  plant  .Mr.  W  eller  says: 

All  of  the  good  rock  excavated  is  being  crushed  for  con- 
crete, the  contractors  having  been  obliiied.  under  their  agree- 
ment, to  erect  a  rock-crushing  plant  with  a  capacity  of  4,000 
tons  a  day.  This  plant  has  been  in  operation  for  some 
months,  and  stone  for  concrete  is  now  lieing  supplied  to 
the  contractors  for  sections  Nos.  1  and  2.  The  dam  at  the 
licad  of  Lock  No.  6  is  progressing  satisfactorily,  two  drag- 
line machines  being  engaged  in  rehandling  material  from 
storage  piles,  cither  side,  into  the  dam,  and  the  material  is 
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l)ciiig  compacted  by  steam  rollers.  The  dam  is  now  built 
up  to  a  lieijifht  of  about  15  feet  above  the  natural  ground 
level.  The  upper  west  entrance  wall  to  Lock  No.  6,  which 
was  started  during  the  fall  of  1914,  has  been  completed. 

Pile  driving  is  now  being  carried  on  for  the  east  en- 
trance wall  of  Lock  (').  and  concreting  in  this  wall  will  be 
started  within  a  short  time. 

Work  on  .section  No.  4,  which  consLsts  of  widen- 
ing' and  deepenintj  the  present  canal,  is  i)rogressing 
rapidly,  Five  steam  shovels  being  employed  in  the  dry 
excavation  to  widen  the  present  canal  banks,  and  to 
Jnne  1,  1,250,000  cubic  yards  of  material  have  been  re- 
moved and  disi)osed  of  on  the  low  land  to  the  west  of 


the  present  canal.  No  further  sections  have  been 
placed  imder  contract  to  date. 

A  construction  railway  to  haid  excavated  material 
to  the  duin|)  in  the  lake  and  crushed  stone  from  the 
crushing  plant  on  section  3  is  completed,  with  inter- 
locking and  block  signal  system,  telephone  dispatch- 
ing, etc.,  and  is  being  oi)erated  at  present  to  almost  its 
full  capacity. 

Mr.  Weller  believes  the  $50,000,000  waterway  will 
be  ready  to  open  in  1918.  While  the  war  has  had  the 
efifect  of  delaying  the  letting  of  some  of  the  contracts, 
in  other  particulars  the  i)rogress  made  so  far  is  en- 
tirely satisfactory  to  him. 


New 


Methods  Evolved  in  Building  World's 
Largest  Bridge 

Quebec  Erection  Takes  Care  of  Members  Spliced  Between 
Panel  Points  by  "  Flying  Falsework  "  and  Erection  Trusses — 
Travelers  Unique  for  Size  and  Central    Operating  Control 


Rl'.MARKABI.R  erection  problems  solved  by 
unique  and  effective  methods  characterize  at 
every  turn  the  greatest  bridge  building  under- 
taking that  has  ever  been  attem])ted.  'i  lie 
main  members  of  the  Quebec  bridge  are  so  huge  thai 
most  of  them  have  to  be  spliced  between  panel  points, 
and  these  spliced  halves  further  split  lengthwise  into 
two  and  even  four  parts  for  shipment  and  erection. 
The  field  work  of  fitting  these  parts  together  was 
only  made  possilile  by  shop  work  of  unprecedented 
accuracy.  This  splicing  also  made  necessary  extra- 
ordinary means  of  support  between  panel  points  for 
many  of  these  members  during  erection. 

A  vertical  hoisting  range  of  320  feet  was  required 
of  the  erection  tools,  within  which  height  90-ton  mem- 
bers must  not  only  be  handled,  but  handled  in  pairs, 
and  with  speed  and  accuracy.  The  size  and  weight 
of  the  trusses  made  it  desirable  to  have  erection  pro- 
gress on  both  sides  of  the  bridge  exactly  simultaneous. 
This  condition  has  lieen  met  and  turned  to  positive 
advantage. 

To  deliver  material  to  the  ]jiers  at  the  river's  edge 
for  simultaneous  erection  of  the  ancht)r  and  chaiuiel 
arms  would  have  required  expensive  trestles  and  a 
duuble  otitlav  for  erection  plant.  ()n  the  other  hand, 
to  erect  the  anchor  arms  first  lias  required  hea\y 
falsework,  some  of  which  at  least  must  remain  in 
place  until  the  river  work  is  well  along,  since  the  top 
chords  of  the  Ijridge  are  tension  metubers,  and  the 
stress  in  them  could  not  be  reversed  without  going 
to  great  expense  in  their  construction. 

Order  of  Erection  on  Anchor  Arm. 

The  floor  system  of  the  north  anchor  arm  was 
erected  on  interior  falsework  consisting  ol  steel 
towers,  toi^ped  by  heavy  plate  girders  on  which  the 
floorbeatns  of  the  bridge  rest  directly.  The  traveler, 
ruiming  on  outside  tracks  on  this  floor  system,  com- 
])letcd  this  operation  from  abutment  to  i)ier.  It  then 
moved  back,  setting  steel  columns  at  eacli  i)anel  jxiint 
under  each  truss  and  erecting  the  bottom  chord  as  it 
went.  It  next  traveled  back  to  the  pier,  the  move 
being  made  in  a  few  hours,  and  began  erecting  each 
truss  to  the  subiKiiiel  points  a1)o\e  the  floor  system. 
The  floorbeams  were  then  connected  to  the  trusses 

♦Abstract  of  progress  report  by  The  Engineering  Kecord. 


and  no  longer  required  the  support  of  the  first  set 
of  staging.  The  traveler  then  erected  the  upper  part 
of  the  trusses,  comi)letin.g  the  span  as  it  moved  out 
I'lT  the  last  time.  The  falsework  that  had  carried  the 
I  loot  system  was  removed  behind  it.  'I'his  was 
])r(,mptly  shi])i)ed  across  the  river  and  re-erected 
tmder  the  south  traveler,  which  harl  just  been  set  on 
the  south  abutment. 

'I'lie  bank  on  the  south  side  is  higher  than  that 
inider  the  uurtli  anchor  arm,  l)ut  the  steel  towers  of 
the  falsework  were  designed  so  that  a  section  un- 
bolted and  removed  from  each  left  thein  the  proper 
length  for  their  new  positions.  This  interior  false- 
work weighs  2,500  tons,  while  the  (juter  towers 
luider  the  panel  points,  which  must  remain  in  place 
until  the  river  arm  is  erected,  and  which  alone  had 
to  be  duplicated  for  the  south  anchor  arm.  weigh  but 
500  tons. 

Tower  Travelers  Equipped  With  Cranes  and  Booms. 

The  l.OOO-ton  travelers  that  are  handling  lh\> 
erection  are  themselves  without  precedent  in  design 
and  operation.  The  main  bridge  tracks  are  left  clear 
lor  steel  delivery,  and  additional  girders  outside  them 
carrv  the  traveler  tracks.  A  square  steel  tower,  com- 
parable in  height  and  weight  of  members,  is  sur- 
ini  muted  by  a  trussed  bridge,  overhanging  either  side 
of  the  tower  i)arallel  to  the  main  trusses.  On  toj) 
id  this  bridge  are  two  traveling  cranes,  each  crane 
tarrying  two  hoisting  luachines.  These  main  hoists 
are  mounted  back  to  back  on  the  crane  girders,  and 
each  operates  a  ten-part  fall.  Jn  order  to  keej)  the 
heavy  machines  as  near  the  centre  of  the  bridge  as 
possible,  the  hoisting  cables  are  led  over  sheaves 
mounted  on  trolleys  connected  to  the  main  hoists  and 
moving  with  them.  An  auxiliary  crane  is  mounted  on 
the  outer  end  of  each  of  the  main  cranes.  These 
auxiliaries  are  mo\  ed  by  hand  power  but  are  pro- 
\ided  with  power  hoists.  They  handle  piu-dri\ing 
cages,  riveting  i)latforms  and  light  loads. 

In  addition  a  steel  boom  is  mounted  half  wav  u]) 
each  corner  post,  each  boom  swinging  by  power 
through  270  deg.  'i"he  four  hoists  controlling  these 
booms  are  banked  on  the  operating  deck,  over  the 
tracks,  on  the  land  side  of  tlie  tra\eler.  Just  under 
them  is  the  transformer  house — for  the  sole  power 
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used  tor  all  the  erection  is  electricitv  from  neis^hbor- 
ing-  power  developments.  At  tiie  front  of  the  operat- 
ins:^  deck  is  a  lirids^c  from  which  all  sides  of  the 
traxeler  are  \-isil>Ie.  Merc  arc  the  ci'ntrols  for  t)i)erat- 
iiiL;'  the  cranc>  im  ti  ip.  i'lic  nrntors  for  the  hoisting 
and  tia\ cling  miitiiin>,  lniwcxcr,  arc  mounted  on  the 
cranes  aboN  e,  and  draw  current  from  a  multii)le-unit 
contact  system  on  the  deck  of  the  top  bridge.  A 
man  is  stationed  at  each  hoist,  with  a  telephone  to 
the  ct)ntrol  deck  at  his  elbow  in  case  of  accident.  An 
electric  elevator  connects  the  crane  deck  with  the 
oi)Ci'ating  deck.  The  traveler  is  mounted  on  four 
trucks  provided  with  eight  wheels  each,  and  is  moved 
by  two  sets  of  wire-rope  falls,  to  which  two  of  the 
derrick  falls  arc  luffed  for  pulling. 

W  ith  this  traveler  it  is  possible  to  set  the  cor- 
responding members  of  each  cantilever  truss  at  one 
operation.  The  members  are  loaded  each  on  two 
■-hort,  hea\  \  lorr\  cars,  and  pushed  out  to  the  bridge 
head  side  by  side  on  the  main  tracks  by  dinkeys.  The 
tront  crane  is  si)()tted,  and  its  trolleys  are  run  in  to 
the  sides  ( )f  trax'cler. 

.\  two-part  fleeting  tackle  is  hooked  into  two 
open-shea\'e  blocks  on  the  inside  of  the  lifting  beams 
I'U  each  set  of  falls  from  this  forward  crane.  This 
fleeting  tackle  draws  in  the  opposite  blocks  of  the 
crane  to  the  main  tracks.  The  open-sheave  blocks 
are  mounted  on  a  centre  strap,  and  the  fleeting  tackle, 
consisting  of  a  single  long  sling  of  wire  rope,  needs 
only  to  have  the  bights  of  each  part  thrown  behind 
the  sheaves  to  engage  the  blocks.  The  two  ends  of 
the  sling,  which  are  on  top,  are  then  picked  up  by 
one  of  the  forward  booms,  drawing  the  main  falls  in 
over  the  track  until  the}'  can  be  hooked  up  to  the 
forward  ends  of  the  members  to  be  set.  The  ends 
of  these  members  are  then  raised,  and  the  crane  vvaiicli 
has  hold  of  them  is  moved  forward. 

Meanwhile  the  derrick  holding  the  fleeting 
tackle  l)ooms  out  and  picks  up  its  load,  and  the  dinkeys 
push  out  the  rear  ends  of  the  two  members,  which 
still  rest  on  the  rear  lorry  cars,  ^^'hen  the  back 
hitching  \nnni  of  these  members  comes  in  front  of 
ilic  traxcler  tower,  where  the  rear  crane  can  reach 
it.  the  falls  of  this  crane  are  fleeted  in  by  the  other 
forward  boom  and  attached.  The  members  are  then 
raised  clear  and  the  cranes  run  out  in  position  to  set 
them,  one  raising  its  ends  as  the  other  lowers  until 
the  members  reach  the  proper  inclination  for  enter- 
ing. The  fleeting  tackles  are  slacked  as  soon  as  the 
members  are  in  the  clear,  and  are  cast  off  by  four 
men,  one  of  whom  rides  each  lifting  beam,  by  throw- 
ing the  bighl>  iif  the  clings  out  of  the  open  sheaves. 
The  members  are  then  lowered  or  raised  to  place 
and  connected.  W  ith  the  centralized  control  of  the 
traveler  it  is  possible  to  move  the  cranes  and  booms 
together  as  if  thc\  were  interlocked,  with  little  sig- 
nalling and  a  nuiiinuim  expense  oi  lung  power.  The 
two  73-ton  inner  halves  of  the  upper  half  of  the 
lower  subdiagonal  in  the  cantilever  panel  next  the 
north  i)ier  were  set  in  this  manner  inside  of  forty 
minutes. 

Two  general  types  of  lifting  hitch  are  used.  They 
bushed  in  a  large  pin-hole  of  a  member,  while  in  the 
otiier  the  lifting  i)in  passes  through  holes  in  special 
are  identical,  except  that  in  one  the  lifting  i)in  is 
lifting  angles  bolted  to  the  back  of  the  member. 

"Flying  Falsework." 

The  vertical  tension  members  from  the  subpanel 
points  to  the  Ixittom  chord  are  erected  after  all  the 
diagonals  lor  the  panel  are  in  place.     To  make  the 


pins  in  these  posts,  as  well  as  to. support  the  bottom- 
chord  members  until  they  are  placed,  some  kind  of 
falsework  from  which  to  jack  was  practically  neces- 
sary. Such  falsework  was  also  recpiired  for  another 
reason.  The  four  parts  of  each  bottom-chord  section, 
spliced  in  the  centre,  must  be  erected  and  matched 
up  on  something  solid  in  order  to  obtain  worka1)le 
results. 

.\  lattice  truss,  lying  flat  in  the  plane  of  the 
l)ott(jm  chord,  with  a  set  of  heavy  girders  under  each 
chord  member,  was  devised  for  this  service.  Its 
rear  end  is  supported  from  the  pier  for  the  first  panel, 
and  hung  from  the  last  bottom-chord  panel-points 
for  the  rest  of  the  erection.  Each  side  of  its  "flying" 
end  is  hung  by  two  ties,  each  consisting  of  one  long 
and  several  short  pairs  of  eyebars  from  the  last  sub- 
panel  points  erected.  The  length  of  these  ties  is  ad- 
justed for  each  succeeding  panel  by  means  of  the 
short  eyebars  at  their  lower  ends. 

On  top  of  the  girders  of  this  truss,  under  the 
splice  and  under  the  outer  end  of  each  bottom-chord 
sections,  are  set  four  100-ton  hydraulic  jacks  to  make 
the  necessary  adjustment.  This  bridge  is  raised  by 
the  main  traveler  by  means  of  two  pairs  of  lifting 
angles,  and  can  be  slid  forward  one  panel  and  reset 
in  a  minimum  of  time. 

The  lower  diagonal  members  are  erected  after 
the  first  half  of  the  bottom-chord,  which  is  the  first 
member  set  in  each  panel.  They  are  supported  by 
guy  tackles  of  wire  rope  attached  to  the  subpanel 
points  last  erected.  These  tackles  are  pulled  to  the 
required  tension  by  the  derrick  booms  and  clamped 
ofif  with  heavy,  copper-lined  eight-bolt  cable  clamps 
before  the  lifting  tackles  are  loosened.  They  provide 
ready  adjustment  in  making  the  pin  connections  witli 
the  other  members  meeting  at  the  subpanel  point. 
The  outer  ends  of  the  bottom-chord  members  are 
next  set.  Then  the  remaining  diagonals  of  the  panel 
are  erected.  After  the  lower  vertical  members  have 
been  placed  the  upper  posts  are  set,  and  last  the  top- 
chord  members  are  placed.  This  chord  is  composed 
of  two  lengths  and  two  banks  of  eyebars.  To  sup- 
port the  centre  pin  during  erection  each  panel  lengtn 
is  i^acked  inside  a  light  riveted  truss,  which  spans 
the  panel,  but  takes  no  stress  as  a  member  of  the 
bridge.  The  eyebars  are  packed  in  these  trusses  in 
the  bridge  yard,  and  hauled  to  the  traveler  and 
erected  as  a  unit. 

Safety  Provisions  Necessary  for  Rapid  Erection. 
1 'in-dri\  ing  cages,  provided  with  chain  blocks  for 
raising  and  inserting"  the  pins,  and  holding  the  ran.i, 
are  handled  b}"  the  auxiliary  cranes.  These  cranes 
also  handle  the  rix  eting  stages.  A  small  electric 
winch  mounted  on  the  top  of  each  niain  post  drags 
a  traveling  riveting  platform  up  each  chord  from  panel 
])oint  to  panel  point.  These  two  platforms  are  con- 
n.ected  by  an  ample  runway  with  handrails  carried 
on  the  top  ties  between  the  main  trusses.  .Ample 
and  solid  stairways  and  wide,  safe  platforms  are  pro- 
vided everywhere.  Electric  elevators  are  also  in- 
stalled to  connect  the  track  level  with  the  gnnn-d 
at  each  abutment. 

.\s  a  result  of  these  i)rovisions  the  men  do  not 
have  their  energies  dissi])ated  by  holding  lo  p'-e- 
carious  perches  while  trying  to  work,  and  are  able 
to  get  from  point  to  ])oint  on  the  trusses  without 
tiring  themselves  out  in  order  to  get  to  their  work. 
.Attention  to  these  i)oints  would,  it  is  believed.  ]:'ay 
on  any  erection,  but  on  a  bridge  of  this  size  this  is 
essential  to  progress.    The  cantilc\cr    arms    of  the 
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bridge  must  be  riveted  practically  as  fast  as  they  are 
erected,  not  only  for  safety,  but  because  erection 
stresses  would  displace  any  riveted  connections  left 
drifted  or  bolted  in  the  f)rdinary  way  and  make  it 
impossible  to  rivet  them  later.  On  the  speed  of  this 
work,  therefore,  hangs  the  whole  erection  progress 
and  everything  is  done  to  facilitate  the  riveting. 

Good  Shop  Work  Helps  Erection. 

The  shop  work  on  these  large  meml)ers  is  of 
the  finest  and  the  money  spent  on  it  has  made 
erection  accurate  and  easy.  Although  the  fact  is  so 
incredible  that  the  engineers  are  loth  to  be  (piotcd 
about  it,  it  is  a  matter  of  common  knowledge  at  the 
bridge  that  the  top  jiins  of  the  main  north  ])osts, 
vvhicii'are  olO  feet  high,  and  contain  six  splices,  were 
erected  within  0.002  feet  of  their  calculated  eleva- 
tion for  the  ])revailing  weather  conditions.  Precise 
checks  only  confirmed  the  accuracy  ol  the  first 
measu  rcment. 

The  north  anchor  arui  has  been  erected  and  the 
north  cantilever  begun.  It  and  the  south  anchor  arm 
will  doubtless  be  finished  this  season,  as  from  600  to 
800  tons  a  day  are  being  erected  by  each  traveler. 
The  north  Iraxeler  next  year  can  erect  the  susjieuded 
span.  l'"or  this  ])urpose  its  tower  will  l)e  shortened 
by  taking  out  two  of  the  panels.  The  suspended 
span  will  be  erected  on  towers,  over  the  water  at 
high  tide,  but  on  ground  which  is  bare  at  low  tide, 
'liie  concrete  footings  for  this  falsework  are  now 
l)eing  jilaced.  Meanwhile  the  south  traveler  can 
erect  the  south  cantilever.  The  suspended  s])au  will 
then  be  floated  into  place  and  connected  at  the  ends 
of  the  cantilever  arms.  There  is  nothing  to  prevent 
carrying  out  this  program,  as  fabrication  is  well  ad- 
vanced. I'he  steel  for  the  north  cantilever  is  prac- 
tically all  at  the  site,  as  is  that  for  the  south  anchor 
arm,  and  also  some  of  that  for  the  south  cantilever. 

Yards  Equipped  With  90-Ton  Cranes 

The  steel  is  unloaded  by  the  yard  cranes  and 
locomotive  cranes  in  a  large  yard  on  each  bank  of  the 
river,  back  of  the  approach  tracks  to  the  bridge.  Here 
it  is  sorted  and  stacked  and  the  top  chords  and  lighter 
long  diagonals,  shipped  in  section,  are  fitted  to- 
gether by  the  90-ton  traveling  yard  cranes.  Mem- 
bers are  loaded  up  on  lorry  cars  as  wanted  and  hauled 
to  the  bridge-head. 

The  personnel  assembled  l)y  the  erection  of  this 
bridge  includes  Mr.  C.  N.  Monserrat.  Chairman  and 
Chiel  Engineer  of  the  Board  of  Engineers,  Quebec 
Bridge;  Mr.  Ralph  Modjeski,  and  Mr.  C.  C.  Schneider, 
consulting  engineer  to  the  board,  and  Mr.  H.  P.  f)or- 
den,  assistant  to  the  chief  engineer.  Mr.  J.  D. 
Wilkens  is  in  charge  of  erection  for  the  board  as 
resident  engineer  at  the  bridge.  With  the  St.  Law- 
rence Bridge  Company,  which  has  the  contract  for 
the  fabrication  and  erection  of  the  steel,  is  associated 
Mr.  S.  P.  Mitchell  as  consulting  engineer.  George  F. 
Porter  is  erection  engineer  for  the  contractor,  while 
Mr.  William  Fortune  is  in  charge  of  all  erection  as 
superintendent. 

The  relative  merits  of  cast  iron  and  vitrified  stone- 
ware i)i])es  for  house  sewer  drains  has  been  exhaustive- 
ly investigated  for  a  year  by  Mr.  A.  C.  Shaver,  Chief 
Sanitary  Inspector  of' the  City  Government  of  Passa- 
dena,  Cal.  The  judgment  of  that  body  on  their  ofTicer's 
report  is  in  favor  of  the  cast  iron  pipe,  and  they  have 
made  an  order  that  in  future  that  pipe  alone  shall  be 
employed  in  their  area.    The  conclusion  arrived  at  is 


that  cast  iron  pipes  can  be  made  root-proof  at  the 
joints  and  can  be  thrown  out  c)f  alignment  without 
Ijreaking,  whilst  the  slightly  higher  initial  cost  does 
not  justify  the  risk  of  having  to  tear  up  the  entire 
sewer  to  clean  it. 


More  Steel  in  Bridges 

PR['"SI'"l\T  l<nv  steel  i)rices  emphasize  and  rein- 
force a  movement  that  has  been  going  on 
steadily  for  some  years  past.  Structural  de- 
sign in  times  gone  by  had  as  its  ideal  the  pro- 
duction of  structures  of  minimum  (juantity  of  steel. 
l''-xccllence  of  general  design,  soundness  of  details  and 
resistance  to  the  various  attacks  of  time  were  neglect- 
ed elements  in  comparison  with  the  matter  of  satisfy- 
ing certain  computed  stresses  by  the  fewest  pounds 
of  steel.  We  are  in  a  period  of  reaction  from  this 
school  of  design.  The  movement  is  toward  heavier, 
more  substantial  design. 

Sound  designing  is  not  a  mere  ])rol)lem  of  arith- 
metic, in  engineering  any  more  tlian  in  architecture. 
Tlu're  aie  many  factors  vital  to  the  finished  structure 
which  do  not  ai)i)ear  in  the  force  polygon.  To  take 
them  into  pro])er  account  calls  for  a  well-ripened  judg- 
ment ;  their  requirements  will  often  conflict,  and  the 
solution  must  be  a  compromise. 

Let  an  instance  of  this  be  taken  in  the  old  and  yet 
obscure  conflict  between  flexibility  and  rigidity  of 
structure.  In  past  times  this  was  responsible  for  the 
existence  of  two  dififerent  groups  of  designers — one 
aiming  to  cushion  impact  and  damp  out  vibration  by 
building  resilient  structures,  the  other  holding  to  the 
view  that  the  most  rigid  and  solid  support,  a  rocklike 
absence  of  all  yielding  quality,  is  the  ideal  structural 
condition.  The  opposition  between  these  views  still 
exists  in  part,  but  we  have  progressed  a  little  ,and 
know  that  both  views  are  partly  right.  What  we  seek 
therefore  to  produce  to-day  is  an  aggregate  that  con- 
tains both  rigid  and  yielding  elements,  providing  flexi- 
bility where  primary  impact  is  received  or  where  other 
secondary  efTects  of  unmanageable  character  occur — 
as  expansion  or  distortion — and,  eai  the  other  hand, 
providing  a  highly  rigid  construction  in  the  main 
frame. 

This  instance  well  exemplifies  how  the  non-calcul- 
able elements  of  design  must  be  handled  on  the  basis 
of  experience  w^hich  develops  from  thorough  intimate 
study  of  structure,  service  and  material.  All  the  work- 
ings of  this  judgment  from  experience,  however,  lie 
beyond  the  field  of  mere  sectional-area  computations, 
and  may  lead  to  conclusions  which  seem  to  violate  the 
requirements  of  close  economy  of  metal. 

Let  the  inquirer  into  this  subject  note  the  contrast 
between  modern  and  old-time  ideas  of  good  design  as 
expressed  in  pounds  of  metal,  where  a  bridge,  say,  25 
years  of  age  is  renewed.  He  will  see,  frequently,  that 
the  weight  of  the  new  structure  is  four  times  that  of 
the  old  one,  though  designed  for  not  more  than  twice 
its  load  capacity.  The  excess  represents  partly  in- 
surance, partly  a  commutation  of  maintenance  expense. 

Useful  data  will  be  added  to  this  phase  of  the  sub- 
ject when  a  railway  man  takes  the  trouble  to  cast  uj) 
and  publish  the  record  of  maintenance  and  repair  ex- 
])ense  on  an  old-time  bridge  which  was  finallv  con- 
demned and  renewed.  Such  a  record  will  be  certain  to 
form  a  convincing  argument  in  favor  of  "ample"  de- 
sign and  against  the  practice  of  seeking  the  lightest 
possible  solution  of  the  stress-sheet. — Engineering 
News. 
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The  Ultimate   Economy  of  Permanent 

Concrete  Paving 

Contributed  by  C.  A.  P.  Turner,  of  Minneapolis 


AS  (iiie  tra\-cls  in  xaricnis  parts  of  the  country, 
and  is  taken  al)out  by  automobile  over 
country  roads  and  macadam,  concrete  or  tar 
macadam  paxemcnts  in  difierent  sections  of 
North  America,  one  cannot  help  ])eing'  impressed  by 
the  rapidly  j^rovving"  introduction  of  concrete  in  road 
building-.  The  cost  of  a  good  concrete  paving,  six  to 
seven  inclies  thick,  is  little  in  excess  of  the  cost  of 
bniilding  a  macadam  road.  The  difference  in  wear 
renders  the  concrete  far  cheaper  than  the  macadam 
because  the  concrete  is  made  in  the  proj^er  propor- 
tions, and  suitable  aggregate  is  used,  and  it  does  n"ot 
disintegrate,  although  it  does  check  and  crack  where 
the  foundation  is  unstable.  As  compared  with  tar  or 
asphalt  macadam  it  is  generally  cheaper,  and  unless 
the  latter  is  n'lade  of  better  materials  and  in  a  uKirc 
>ali>facti  )ry  manner  than  ordinarily  executed,  it  will 
disintegrate  in  the  se\ere  climate  where  the  concrete 
remains  uninjured. 

A  number  (U  miles  dl  tar  macadam  were  put  in 
a  \ear  ago  on  the  Su])eri()r  lloulevard,  between  the 
city  of  Minneapolis  and  A\  ayzetta.  I.ast  winter's 
liost  has  left  this  ])aving  in  very  bad  condition,  wiiile 
the  concrete  paving  which  occupies  a  section  of  this 
bnulevard  of  eight  or  ten  miles,  is  practically  unin- 
jured, with  the  exception  of  a  few  minor  defects.  A 
large  section  of  this  boulevard  is  new  ground,  some 
of  it  filled  and  some  of  it  in  cut.  The  frost  has  in  a 
few  sections  split  the  concrete  paving  by  motion,  up- 
heaval and  movement  of  the  foundation.  This  could 
have  been  remedied  very  readily  by  a  small  amount  of 
metal  reinforcing  to  tic  the  work  together. 

Expansion  joints  the  writer  noticed  in  driving 
over  sections  of  this  paving  would  seem  to  offer  op- 
])ortunity  for  improvement.  A\'here  the  paving  is  cut 
through  in  a  few  places  where  it  has  been  heaved  by 
the  frost,  longitudinal  reinforcement  passing  through 
this  joint  and  filling  this  joint  with  asphalt  mastic 
would  apparently  have  remedied  this  difficulty.  In 
making  a  joint  in  this  manner  it  would  be  desirable  to 
dip  or  heavily  coat  the  ends  of  the  rods  projecting  into 
one  section,  so  that  the  flow  of  ]Mtch  or  asphalt  would 
permit  the  rod  tn  wurk  and  >till  hold  the  slab  at  its 
proper  elevation. 

The  writer's  observations  of  the  concrete  laid  in 
the  city  of  Calgary  were  decidedly  favorable.  The 
paving  company  had  secured  good  aggregate  and 
executed  their  work  very  creditably. 

In  Sioux  City,  Iowa,  there  are  many  miles  of  ex- 
cellent concrete  paving  put  in  at  a  cost  far  below  that 
of  other  materials  and  at  a  cost  little  in  excess  of  tiie 
temporary  macadam  paving.  The  reason  why  a  good 
concrete  slab  paving  can  be  put  down  on  a  county 
road  at  little  expense  in  cost  fiver  macadam  lies  in 
the  fact  that  the  slab  covers  the  foundation,  prevents 
the  water  from  working  into  it  and  undermining  the 
slab  to  a  large  extent,  and  in  this  way  renders  the  task 
of  getting  a  good  foundation  for  the  road  a  much  less 
expensive  matter.  This  is  because  the  slab  will  give 
service  on  a  foundation  that  the  macadam  paving  of 
crushed  stone  wcnild  not  remain  in  shape  upon,  be- 
cause the  crushed  stone  would  sink  into  a  foundation 
which  would  very  satisfactorily  support  a  concrete 


slab.  The  cost  of  this  foundation  is  high  for  a 
macadam  pavement  and  low  for  a  concrete  road  bed. 

It  may  not  be  amiss  to  call  attention  pointedly  to 
the  necessity  of  securing  a  sound,  hard  stone  as  ag- 
gregate for  the  concrete  and  good  clean  sand,  par- 
ticularly in  our  northern  climate.  If  the  stone  is  such 
that  it  absorbs  water  very  readily  and  is  disintegrated 
thereafter  by  frost,  the  concrete  will  not  be  perm- 
anent, and  will  be  affected  by  the  frost  and  disinte- 
grate more  or  less  rapidl3^  Clay  in  the  sand  will 
prove  a  source  of  disintegration  just  as  surely  as 
improper  stone  for  the  aggregate. 

In  many  sections  the  cost  of  lumber  for  bridge 
floors  and  frequent  renewals  is  causing  bridge  com- 
missioners to  demand  something  more  permanent  in 
the  way  of  a  floor.  The  writer  met  this  demand 
many  years  ago  by  applying  a  six-inch  concrete  slab 
well  reinforced,  covered  with  about    a  quarter-inch 


Mr.  C.  A.  p.  Turner. 


coat  of  hot  pitch  and  sand.  On  country  bridges  this 
is  found  to  work  very  well  indeed,  and  to  protect 
the  concrete  from  abrasion  and  frost.  The  coating  is 
comparatively  inexpensive,  and  may  be  used  advan- 
tageously as  a  top  coating  for  county  roads. 

While  there  is  probably  little  that  is  new  in  this 
brief  statement,  the  writer  has  seen  much  money 
wasted  in  macadam  roads  when  a  permanent  con- 
crete paving  could  have  been  put  down  at  almost  the 
same  first  cost,  and  would  have  been  comparal)ly 
cheaper  to  maintain.  I*2very  good  piece  of  highway 
which  is  constructed,  the  maintenance  of  which  w  ill  be 
inexpensive,  is  a  distinct  gain  to  the  public  at  large. 
Calling  attention  to  economic  methods  of  accomplish- 
ing this  result,  and  pointing  out  the  best  material  for 
the  purpose  is  a  service  which  your  journal  may 
render. 


Tools,  pails,  etc.,  that  have  become  thicklv  coated 
with  concrete  can  be  cleaned  by  heating.  .\  gasoline 
torch  will  aid  in  rcmo\ing  concrete  fnnn  mixers  and 
other  large  c(|uipnK'nt. 
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The  Construction  and   Maintenance  of 
New  York  State  Highways 

A  Review  of  the  1915  Report  of  the  Advisory  Board  on  Highways  to  the 
New  York  State  Department  of  Efficiency  and  Economy 

Specially  Contributed  by  Arthur  H.  Blanchard.  M.  Can.  Soc.  C.  E.* 


DI:RIN(;  1913  and  Mr.  I'rcvdsl  lluM.ar.l, 

Chemical  l^n<;incer  in  Charge  of  the  Division 
of  Roads  and  I'avenients  of  the  Institute  of 
huhistrial  Research,  Washington,  and  tlie 
writer,  served  as  members  of  the  Advisory  lioard  of 
Highwa3's  of  the  New.  York  State  J)epartment  of  I"",ffi- 
ciency  and  Economy.  Various  problems,  relative  to 
the  organization,  administration,  specifications,  con- 
struction and  maintenance  of  highways  and  related 
activities  of  the  New  York  State  Highway  Depart- 
ment, were  referred  to  this  I^oard  from  time  to  time 


Professor  Blanchard 


during  the  two  years  it  was  in  office,  by  the  Commis- 
sioner of  Efficiency  and  Economy,  the  Hon.  John  H. 
Delaney.  At  the  request  of  the  Commissioner,  the 
Board  collated  its  numerous  rejjorts  and  presented  the 
final  report  referred  to  in  the  title  of  this  article.  The 
following  resume  will  deal  primarily  with  problems  of 
interest  to  engineers  of  construction  and  contractors. 
All  recommendations  embodied  in  tlie  report  were  the 
result  of  exhaustive  investigations  of  the  headquarters 
office  in  Albany,  the  nine  division  offices  of  the  Divi- 
sion offices  of  the  Division  ICngineers  and  the  design, 
construction  and  maintenance  of  highways  through- 
out the  State. 

Organization. — The  important  recommendations 
with  reference  to  the  organization  of  the  New  York 
State  Highway  Department  arc  as  follows: 

Tliat  the  Coiniiiis.sioncr  of  Highways  shall  he  a  civil 
engineer  having  had  responsiiile  charge  of  the  construction 
and  maintenance  of  highways  for  at  least  five  years  and 
who  is  a  full  member  or  has  fulfilled  the  requirements  for 

•Professor  In  Charge  of  the  Graduate  Course  in  Highway  Knginecr- 
ing,  Columbia  University,  and  Consulting  Highway  Engineer,  New 
York  City. 


tlie  grade  of  full  member  of  the  .Xmcrican  Society  of  Civil 
Engineers  (M.  Am.  Soc.  C.  E.). 

That  the  Commissioner  of  Highways  shall  appoint  three 
Deputy  Engineers  and  twelve  Division  Engineers,  each  of 
whcjm  shall  be  a  civil  engineer  having  had  responsible  charge 
of  the  construction  and  maintenance  of  highways  for  at  least 
three  years,  and  who  is  a  full  member  or  who  has  fulfilled 
the  requirements  for  the  grade  of  full  member  of  the  Ameri- 
can Society  of  Civil  Engineers.  Each  of  the  Deputies  shall 
have  charge,  under  the  direction  of  the  Commissioner  of 
Highways,  of  all  work  in  four  Divisions.  The  Division  En- 
gineers will  report  in  the  organization  recommended  to  one 
of  the  Deputy  Engineers.  In  each  Division  there  shall  be 
engineers  in  charge  of  counties  reporting  to  the  Division 
Engineer.  Each  Division  Engineer  shall  in  his  Division  and 
each  County  Engineer  shall  in  his  County  have  charge  of 
the  construction  and  maintenance  of  all  state  and  county 
highways  and  all  state  work  relating  to  town  highways  and 
bridges. 

Comprehensive  Advertisements  Necessary  to  Se- 
cure Competition  in  Bidding. — A  very  general  criti- 
cism may  be  made  regarding  the  method  of  advertis- 
ing contracts  by  the  Highway  Commission,  which  has 
invariably  resulted  in  giving  incomplete  information 
to  prospective  bidders,  and,  in  certain  cases,  mislead- 
ing information.  It  is  well  known  that  the  object  of 
advertisements  is  to  secure  as  comprehensive  com- 
|)etiti()n  as  practicable  from  responsible  contractors, 
lience  it  follows  that  the  information  conveyed  in  ad- 
vertisements should  be  such  as  not  only  to  attract  the 
attention  of  such  bidders,  but  also  give  them  such  in- 
formation as  will  enable  them  to  decide  whether  or 
not  it  will  be  worth  their  while  to  submit  bids.  Con- 
cise advertisements  containing  the  character  of  infor- 
mation referred  to  above  in  many  cases  saves  con- 
siderable correspondence  and  tends  to  reduce  the  pro- 
cess of  the  submission  of  bids  to  the  most  economical 
and  efficient  basis  from  the  standpoint  of  all  interested 
parties.  The  essential  data  to  be  included  in  advertise- 
ments of  highway  work  in  New*  York  could  be  ar- 
ranged in  the  form  of  a  table  with  the  following  head- 
ings: road  number,  division,  comity,  town,  name  of 
highway,  ap])roxiniate  length  in  miles.  s(iuare  yards  of 
road  or  pavement,  class  of  work,  guarantee,  date  of 
completion. 

Preliminary  Investigations  Necessary  to  Determine 
Suitable  Types  of  Roads  and  Pavements. — Because  of 
the  following  reasons  the  design  of  many  state  and 
county  highways  in  New  York  State  during  1913  and 
1914  has  been  both  inefficient  and  uneconomical. 

First,  the  comparatively  infinitesimal  amount  of  investi- 
gation which  has  been  considered  neccssarj'  as  preliminary 
to  the  design  of  a  given  highway. 

Second,  failure  to  utilize  readily  available  data,  such  as 
traffic  censi,  statistics  relative  to  motor  traffic  registration  in 
incorporated  villages  and  cities,  routes  of  motor  buses  at  pre- 
sent operated,  population  statiscics  and  data  of  a  similar 
nature. 

Seventh,   failure   to   compile '  and   make   accessible  for 
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reference  all  important  details  which  constitute  the  history 
of  highways  constructed. 

Fourth,  the  general  meagreness  of  detailed  knowledge  of 
the  many  different  materials  on  the  market,  and  the  varied 
methods  in  connection  with  which  they  may  be  used. 

Fifth,  belief  by  many  highwaj'  officials  and  engineers  in 
a  panacea  for  the  treatment  of  all  classes  of  highways. 

Si.xth,  a  confusion  of  ideas  on  the  part  of  many  of  the 
ol'ticials  and  engineers  of  the  Highway  Department  as  to  the 
reasons  for  the  success  or  failure  of  a  given  type  of  road  or 
pavement. 

.Seventh,  nonobservaiice  of  the  relationship  between  the 
adaptability  of  various  methods  and  materials,  the  variability 
in  the  cost  of  labor  and  materials,  and  the  accessibility  of 
new  materials  and  machines. 

Eighth,  low  ideals  possessed  by  many  of  the  engineers  of 
the  Highway  Department  as  to  the  character  of  work  which 
should  be  secured,  which  has  resulted  from  past  acceptance 
i)(  inferior  work  and  from  lack  o(  opportunity  to  become 
familiar  with  work  of  high  grade  in  different  parts  of  the 
.Stall'  and  other  localities. 

Width  of  Roadway. —  In  view  of  the  fact  that  the 
iiiiil  width  of  traffic  hues  shouUl  l)e  considered  as  nine 
or  ten  feet,  and  because  the.  important  trunk  highways 
of  New  York  are  subjected  to  a  rapidly  developing 
traffic  of  motor  trucks  and  motorbuses,  it  was  re- 
commended that  the  Commissioner  of  Highways 
should  be  given  authority  to  construct  many  of  the 
trunk  highways  with  improved  roadway  surfaces  of 
20  feet  in  width  instead  of  being  limited  to  a  maximum 
width  of  16  feet. 

Specifications. — Early  in  its  work  in  1913  the  Board 
was  directed  to  review  the  contracts  and  specifications 
of  several  lettings.  As  indicating  the  pitfalls  which 
may  prevail  in  specifications,  the  reasons  for  the  re- 
conimi.n(l;itions  to  cancel  many  contracts  are  herewith 
cited:  (1;  materials  specified  distinctly  difl;erent  in 
type  and  grade  from  those  advertised;  (2)  specifica- 
tions which  unnecessarily  limited  competition;  (3) 
monopolistic  specifications  substituted  for  more  open 
specifications  which  were  indicated  in  the  advertise- 
ment; (4)  acceptance  by  the  Highway  Commission 
of  bids  on  material  other  than  specified;  (5)  bids  re- 
quested on  certain  items  which  were  so  indefinite  that 
an  intelligent  bid  could  not  be  made  without  knowledge 
ogtained  from  the  Highway  department ;  (6)  con- 
flicting requirements  in  different  parts  of  the  same 
specifications;  (7)  dift'erent  specifications  for  the  same 
contract  submitted  to  various  bidders;  (8)  acceptance 
by  the  Highway  Commission  of  altered  bids;  (9)  dupli- 
cation of  work  covered  by  different  items  upon  which 
separate  bids  were  requested;  (10)  inherently  fault}' 
specifications. 

The  revelation  of  the  dcfecls  in  the  s])ccifications  re- 
sulted in  a  weeding  (jut  of  certain  inefficient  employees 
of  the  Highway  Department,  the  inauguration  of  more 
rigid  supervision  and  nicjre  efficient  methods  pertain- 
ing to  the  draughting  of  modified  specifications  and 
linaliy  an  ai)preciation  by  the  Highway  Commission 
that  the  writing  of  an  entirely  new  set  of  specifica- 
tions was  imperative  if  contractors  were  to  be  fairly 
treated  anrl  the  interests  of  the  State  conserved. 

During  1913  and  1914  the  Board  was  requested  to 
draft  specifications  for  types  of  pavements  suitable 
for  use  on  state  and  county  highways  and  lo  submit 
criticisms  of  specifications  in  current  use  b}-  the  lligh- 
way  Department.  The  Board,  recognizing  the  rapid 
increase  in  all  classes  of  traffic  on  state  and  coiuit\' 
higlnvays  and  that  the  funds  to  be  used  were  derived 
from  the  sale  of  fifty  year  Imnds,  recommended  the 


use  of  cement  concrete  foundations  for  the  four  types 
pf  pavements  to  be  used  on  properly  designated  state 
and  county  highways.  Under  the  conditions  existing 
in  New  York  State  in  1913  the  Board  recommended  the 
use  of  the  following  types  of  pavement  for  the  high- 
ways noted ;  bituminous  concrete  pavement  with  an 
aggregate  of  broken  stone  ranging  from  to  \j4  i'''^'- 
in  dimensions  ;  Topeka  bituminous  concrete  pavement ; 
brick  pavement;  and  stone  block  pavement, 
red  pertaining  to  the  relative  merits  of  alternate  type 
specifications  and  blanket  specifications  for  bituminous 
materials.    Although  the  chemists  of  the  Highway 

During  the  drafting  of  new  specifications  for  the, 
Highway  Department  considerable  discussion  occur- 
Department  recognized  the  value  of  separate  specifi- 
cations for  refined  coal  tar  and  refined  water  gas  tar, 
they  were  averse  to  the  use  of  separate  specifications 
covering  the  various  types  of  asphalts  secured  from 
various  sources  and  manufactured  by  several  dift'er- 
ent processes.  The  Board  pointed  out  that  the  indi- 
vidual tests  required  for  specifications  for  individual 
materials  may  serve  one  or  more  of  the  following  pur- 
poses:  (1)  they  may  directly  indicate  the  suitability 
for  a  given  use  of  the  material  specified;  (2)  they  may 
serve  as  a  means  of  identifying  the  source  of  a  materi- 
al or  even  the  material  itself;  (3)  they  may  serve  to 
control  uniformity  in  the  preparation  or  manufacture 
of  a  material.  It  seemed  apparent  to  the  Board  that 
tests  used  in  selecting  or  specifying  a  material  for  a 
given  use  are  most  efficient  when  the  test  limits  adopt- 
ed specifically  define  a  material  and  when  such  material 
has  previously  proved  satisfactory  for  a  particular  pur- 
pose. It  seems  evident  that  the  narrow  test  limits  per- 
mitted in  alternate  type  specifications  allow  the  ful- 
filment of  the  essential  requisites  of  specifications  for 
bituminous  materials  in  the  most  efficient  manner. 

Construction. — New  York  State  built  during  1913 
and  1914  many  miles  of  bituminous  pavements  con- 
structed by  the  penetration  method.  The  surfaces  of 
many  of  these  pavements  showed  waves  or  ruts  soon 
after  being  opened  to  traffic.  The  Board  believes  that 
one  of  the  inherent  causes  for  these  conditions  is  the 
light  rolling  required  prior  to  the  application  of  bitum- 
inous material".  The  usual  method  of  rolling  consist- 
ed in  shaping  up  the  broken  stone  course  by  one  pass- 
age of  the  roller  over  the  surface.  It  is  impossible  to 
secure  inherent  stability  unless  the  broken  stones  of 
the  course  are  thoroughly  compacted  and  keyed  to- 
gether prior  to  the  application  of  the  bituminous  ma- 
terial. During  1913  and  1914  many  bituminous  pave- 
ments of  this  type  were  poorly  constructed  due  to  the 
inefficient  distribution  of  the  bituminous  material.  The 
Highway  Department  specifications  required  the  use 
of  an  approved  distri])utor.  Contractors,  however, 
found  it  im])raclicable  to  secure  a  description  of  an 
"improved  distribtitor."  The  Board,  therefore,  sub- 
mitted the  following  specification  : 

The  pressure  distributor  employed  shall  be  so  designed 
and  operated  as  to  distribute  the  asphalt,  cement  or  refined 
tar  specified  uniformly  under  a  pressure  of  not  less  than 
twenty  (20)  pounds  nor  more  than  seventy-five  (75)  pounds 
per  square  inch  in  the  amount  and  between  the  limits  of 
temperature  specified.  It  shall  be  supplied  with  an  accurate 
stationary  thermometer  in  the  tank  containing  the  asphaU 
cement  or  refined  tar  and  with  an  accurate  pressure  gauge 
so  located  as  to  be  easily  observed  by  the  Engineer  while 
walking  beside  the  distributor.  It  shall  be  so  operated  that, 
at  the  termination  of  each  run,  the  asphalt  cement  or  re- 
fined tar  will  be  at  once  shut  off.  It  shall  be  so  designed 
that  the  normal  width  of  application  shall  be  not  less  than 
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six  (6)  feet  and  so  that  it  will  be  possible  on  either  side  of 
the  machine  to  apply  wid'ths  of  not  more  than  two  (2)  feet. 
The  distributor  shall  be  provided  with  wheels  having  tires 
each  of  which  shall  not  be  less  than  eighteen  (18)  inches  in 
width,  and  allowed  maximum  pressure  per  square  inch  of 
tire  being  dependent  upon  the  following  relationship  between 
the  aforesaid  pressure  and  the  diameter  of  the  wheel;  for 
a  two  (2)  foot  diameter  wheel,  two  hundred  and  fifty  (250) 
pounds  shall  be  the  maximum  pressure  per  linear  inch  of 
width  of  tire  per  wheel,  an  additional  pressure  of  twenty 
(30)  pounds  per  inch  being  allowed  for  each  additional  thre** 
(;i)  inches  in  diameter. 

Inspection. — Especially  during  1913  pcjor  results 
due  to  inefficient  inspection  were  apparent  on  every 
liand.  Inspectors  without  i)revious  training  on  the 
class  of  work  of  which  they  had  responsible  charge 
were  employed  in  many  instances.  The  1913-1914 
Highway  Law  was  in  part  responsible  for  lliis  condi- 
tion as  it  recjuircd  that  inspectors  of  construction 
should  be  residents  of  the  county  in  which  the  high- 
way to  be  constructed  was  located.  Such  resident 
([ualilications  serve  no  useful  purpose  and  tend  to 
handicap  efficient  and  economical  work. 

Maintenance. — Among  the  several  details  of  main- 
tenance of  state  and  county  highways  which  \yere 
covered  in  the  Report  may  be  mentioned  the  opinions 
of  the  Board  relative  to  the  use  of  "cold  oil"  and  "hot 
oil"  for  surface  treatments.  Based  on  the  conditions 
of  use  in  New  York,  it  was  the  conclusion  of  the 
i^oard  that  such  ]M-oducts  when  used  in  the  manner 
(K'scril)ed  were  not  suitable  for  economical  mainten- 
ance and  repair  for  the  following  reasons:  (1)  "''^ 
which  meet  these  specifications  require  considerable 
time  in  which  to  set  up,  when  used  in  the  manner 
specified;  (2)  all  petroleum  products,  while  in  a  fluid 
state,  act  to  a  certain  extent  as  lubricants,  when  used 
as  specified;  (3)  it  is  therefore  evident  that  more  or 
less  movement  of  the  road  surface  will  take  place  under 
traffic  during  the  setting-up  period;  (4)  the  bitumimnts 
mats  or  carpets  formed  invariably  become  wavy  and 
full  (if  humps  and  ruts  under  heavy  traffic;  (5)  due  to 
the  character  of  the  resulting  siu-face  further  main- 
tenance is  rendered  difficult  and  costly;  (0)  prior  to 
retreatment  of  roads  thus  repaired,  it  is  often  neces- 
sary to  remove  considerable  portions  of  the  bituminous 
mats  with  picks  and  shovels  or  with  scarifiers. 

Regulation  of  Motor  Truck  and  Motorbus  Traffic. 
—  During  the  Board's  investigations  in  1913  and  1914 
of  the  use  of  state  and  county  highways  by  various 
classes  of  traffic,  the  Board  became  convinced  that  the 
laws  of  the  State  of  New  York  do  not  ade<|uately 
cover  the  regulation  of  motorbus  and  motor  truck 
traffic  nor  does  the  Board  believe  that  proper  cogniz- 
ance is  taken  of  the  development  of  the  above  classes 
of  traffic  in  connection  with  the  design  of  the  highways 
of  the  State.  It  is  evident  that  a  consideration  of 
motorbus  and  motor  truck  traffic,  due  to  strains  pro- 
duced by  heavy  loads  being  carried  over  the  highways 
at  speeds  of  up  to  thirty  miles  an  hour,  will  materially 
influence  the  selection  of  the  type  of  pavement,  the 
character  of  the  foundation  to  be  used  and  the  deter- 
mination of  the  reepiisite  width  of  improved  surface. 
It  was  found  in  1914  that  over  16,000  motor  trucks 
had  been  registered  by  the  Secretary  of  State  and  that 
over  100  motorbus  routes  were  in  operation  throughout 
every  part  of  the  State  and  primarily  operated  on 
state  and  county  highways.  According  to  the  records 
the  niotorbuses  carried  from  five  to  forty  passengers, 
had  a  horse  power  rating  of  from  20  to  75,  and 
weighed  loaded  from  lj/2  to  tS  tons.    It  is  of  interest 


als(j  to  note  that  the  overall  width  (A  many  of  these 
buses  was  90  inches  or  more.  The  Board  included  in 
its  Report  definite  traffic  regulations  for  the  prrjtectifjn 
of  the  state  highways,  which  covered  loads,  tire  widths, 
s])eeds,  etc.,  for  horse-drawn  vehicles,  motor  cars,  mo- 
tor trucks,  motorbuses  and  traction  engines. 


The  Use  of  Granite  Block  for  Paving  in 
Breslau,  Germany 

According  to  a  recent  report  from  U.  S.  Consul 
]i.  G.  Seltzer,  at  Breslau,  Germany,  granite  block,  with 
cement  mortar  filling,  is  the  i)aving  material  used  on 
a  greater  part  of  the  streets  of  Breslau,  there  being 
2,059,153  sq.  yds.  of  paving  of  this  character  out  of  a 
total  of  2,483,972  scp  yds.  of  paved  streets. 

Mr.  Seltzer  calls  attention  to  the  permanence  of  all 
])aving  in  Breslau  and  states  that  torn  up  streets  are 
so  rare  as  to  be  noteworthy,  which,  his  report  states, 
is  remarkable  considering  the  fact  that  the  city  lies 
only  a  few  feet  above  high  water  and,  there  being  no 
stratum  of  hard  rock  or  impervious  clay,  the  drainage 
difficulties  present  a  considerable  problem.  On  this 
account  concrete  foundations  form  a  most  important 
part  in  all  paving  operations. 

Recently  it  became  necessary  to  make  repairs  to 
the  street  railway  tracks  in  a  section  of  the  city  and  an 
opportunity  was  afforded  to  observe  the  paving  opera- 
tions. The  blocks  were  taken  up,  it  being  necessary 
to  smash  one  bltjck  in  order  to  provide  a  space  in  which 
to  commence  the  work  of  tearing  up.  Each  block  as  it 
was  taken  up  was  carefully  cleaned  and  piled  for  re- 
setting. The  old  sand  bed  was  screened  to  remove  all 
broken  stone  and  mortar  and  was  then  replaced. 

The  granite  blocks,  which  are  dressed  with  the  top 
smooth,  were  then  set  on  the  sand  cushion,  water  was 
poured  into  the  interstices  and  each  block  tramped 
solidly  in^o  place.  The  interstices  were  then  filled  with 
a  thin  cement  mortar  which,  in  hardening,  made  a  solid 
and  practically  noiseless  pavement.  The  blocks  were 
set  square  between  the  rails  and  diagonally  between 
the  rails  and  the  curb.  The  crown  is  such  as  to  secure 
the  best  possible  drainage,  but  owing  to  the  general 
flatness  of  the  streets  there  are  often  three  or  more 
sewer  inlets  in  one  city  square. 

Mr.  Seltzer  admits  that  the  paving  operations  are 
conducted  very  slowly,  as  compared  with  .\merican 
methods,  owing  to  the  attention  to  detail,  but  points 
to  the  lasting  qualities  and  the  practical  elimination  of 
repairs  as  an  offset  to  any  loss  of  time  in  doing  the 
work.  The  work  is  (U)ne  by  contract,  the  city  and  the 
railway  each  paying  a  share  of  the  cost.  Definite  speci- 
fications are  prepared  and  the  inspection  is  very  rigid. 
On  this  account,  according  to  the  report,  lawsuits  for 
breach  of  contract  or  for  inferior  work  are  practically 
unknown. 

Materials  are  sometimes  furnished  by  the  city  and 
sometimes  by  contractors.  There  are  large  supplies 
of  good  paving  granite  in  the  Province  of  Breslati 
and  large  cement  works  are  located  at  Oppeln,  while 
there  are  quantities  of  good  buildings  and  all  along  the 
Oder  River,  which  flows  through  the  city. 

in  addition  U>  the  yardage  of  granite  block  pave- 
ment noted  above,  the  citv  has  129.288  sq.  yds.  of  as- 
phalt, 53,102  sq.  yds.  of  wood  block  and  242,429  sq. 
yds.  of  streets  paved  with  other  materials.  There  are 
32.54  miles  of  street  railway  owned  by  the  municipality 
and  11.37  miles  of  privately  owned  lines. 
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Features  of  Bridge  Design 

ATTENTION  is  called  to  sonic  important  fca- 
tnres  of  concrete  bridge  design  by  a  paper 
recently  read  before  the  American  Society  of 
Civil  iMigineers.  The  paper,  as  stated  by  the 
authors,  "is  largely  a  plea  for  an  arch  consisting  of 
tw  o  ribs,  rather  than  one  with  a  solid  sofifit ;  with  nar- 
row rather  than  wide  ribs;  and  with  deep  ribs  of  I-sec- 
tion  rather  than  of  rectangular  section.  It  is  also  es- 
pecially a  i^lea  for  the  three-hinged  as  compared  with 
'the  fixed  and  two-hinged  arches." 

The  tendency  of  modern  practice,  as  pointed  out  by 
The  ICngineering  Record,  is  undoubtedly  toward  the 
arch  with  a  number  of  ribs  rather  than  that  with  a 
solid  soffit.  Examination  of  the  plans  of  many  of  the 
later  arches  with  several  ribs,  however,  cannot  but 
raise  doubt  in  the  minds  of  many  engineers  as  to  the 
lateral  strength  of  these  ribs.  It  has  taken  years  of 
experience  in  the  construction  of  steel  bridges  to  evolve 
the  present  satisfactory  rules  for  bracing  compression 
chords  in  a  sidewise  direction.  No  compression  mem- 
ber 'is  properly  reduced  in  length  unless  it  is  held  by 
bracing  as  deep  as  the  member  and  rigidly  attached  to 
it ;  moreover,  such  bracing  must  be  capable  of  trans- 
ferring all  lateral  forces  to  the  abutments  of  the  bridge. 
When  proper  lateral  support  is  provided,  much  of  the 
economy  of  ribs  over  the  solid  soffit  disappears. 

The  use  of  the  I-section,  instead  of  the  rectangular, 
has  not  the  sanction  of  many  engineers.  The  excessive 
cost  of  the  forms  and  the  difficulties  of  making  them 
tight  and  of  spading  the  surfaces,  will  in  most  cases 
offset  the  saving  of  concrete  effected  by  the  I-section. 
Before  adopting  the  rib  design  in  preference  to  the 
solid  soffit  arch  for  short  and  medium-length  fixed 
spans,  it  should  be  remembered  that  the  stresses  due 
to  rib  shortening,  temperature,  and  shrinkage  are  pro- 
portional to  the  moment  of  inertia  of  the  cross-section. 

The  claims  for  the  three-hinged  arch  as  to  ease  of 
stress  analysis  and  adaptability  to  location  where  the 
foundations  are  not  absolutely  unyielding,  are  gen- 
erally acknowledged.  But  the  claim  that  temperature, 
shrinkage,  and  rib  shortening  stresses  are  eliminated 
in  the  three-hinged  arch  is  not  fully  realized,  since 
there  is  a  large  frictional  resistance  at  the  hinges. 
I'rom  the  standpoint  of  adequacy  of  design,  therefore, 
hingeless  arches,  designed  for  temperature,  rib  short- 
ening, and  shrinkage  stresses,  cannot  be  said  to  be 
inferior  to  the  three-hinged  arch  in  the  design  of  wdiich 
these  stresses  are  neglected. 

The  superior  appearance  of  the  arch  without  hinges 
is  conceded  by  the  authcjrs,  but  no  great  weight  is  at- 
tached to  it.  Yet  this  superior  appearance,  due  to  the 
gradual  increase  in  the  thickness  of  the  arch-ring  from 
the  crown  of  the  skew-backs,  is  important  wherever 
regard  must  be  paid  to  architectural  considerations. 

In  the  comparisons  of  the  cost  of  the  several  arches 
and  their  piers,  too  much  weight  is  given  to  the  sav- 
ing of  concrete,  for  it  is  a  well-recognized  fact  that  a 
few  yards  of  concrete  more  or  less  do  not  affect  the 
cost  of  a  structure  as  much  as  the  character  of  the  work 
itself. 

The  pier  recommended  by  the  authors,  consisting 
of  two  legs  instead  of  the  solid  rectangle,  will  hardly 
be  accepted  with  readiness  by  the  majority  of  engi- 
neers. Piers  with  two  legs  and  cross-struts  would  re- 
((uire  more  form  work,  fully  as  much  excavation,  and 
a  higher  grade  of  concrete  for  the  same  efficiency  of 
structure  as  would  the  plain  rectangular  pier.  It  should 
not  be  forgotten,  too,  that  the  jilain  rectangular  pier 


is  generally  of  sufficient  size  to  justify  the  use  of  Cyclo- 
pean masonry,  while  the  other  type  does  not  lend  it- 
self so  well  to  the  use  of  displacement  stones. 

There  are  other  features  that  will  undoubtedly  re- 
ceive consideration  at  the  hands  of  engineers,  but  these 
brief  comments  will  serve  to  indicate  some  of  the  lines 
along  which  there  should  be  much  valuable  discussion. 


Crib  Substitute  for  Retaining  Walls 

CRIBBING  of  reinforced  concrete,  of  the  type 
illustrated  in  the  accompanying  detail  draw- 
ing, is  now  used  in  some  locations  by  the 
Chicago  &  Western  Indiana  Railroad  as  a 
substitute  for  the  ordinary  retaining  wall,  to  hold  the 
slope  of  banks.  Mr.  E.  H.  Lee,  v'ice-president  and 
chief  engineer  of  the  road,  states  that  this  cribbing 
has  proved  more  economical  than  a  retaining  walK 
and  should  be  more  durable  than  the  common  timber 
crib,  which  it  imitates  in  form. 

The  faces  members  are  about  8  feet  long,  and 
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Plan 


have  the  ends  recessed  to  receive  the  T-heads  of 
anchor  members  6  feet  long.  Both  face  and  anchor 
luiits  are  5  by  5  in.  in  section,  with  ends  9  in.  deej) 
giving  4-in.  vertical  openings  between  units  It  is 
thought,  however,  that  in  future  work  it  will  be  an 
advantage  to  reduce  the  width  of  these  openings.  The 
concrete  is  a  1  :  2  :4  mix.  made  with  gravel  or  crushe<I 
stone  that  will  pass  a  1-in.  ring.  The  face  units  have 
0.034  cubic  yard  of  concrete,  and  32  feet  tS  inches  of 
'4-in.  square  steel  reinforcing  bars;  the  anchor  slabs 
have  0.047  cubic  yard  of  concrete,  and  26  feet  10 
inches  of  steel  bars.  The  weights  are  21(S  ll)s.  and 
190  lbs.  respectively. 

This  cribbing  was  designed  primarily  as  a  sub- 
stitute for  retaining  walls  in  certain  locations  where 
ihe  height  above  gnjund  would  not  exceed  8  to  10 
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feet.  It  is  placed  so  as  to  J^ive  a  hcav}'  ])atter  on  the 
face  (3  in.  i)er  ft.l,  in  order  that  any  tendency  to  slide 
may  be  resisted  l)v  the  vertical  rise  of  the  members. 

.\mon^-  the  advanta,t(es  of  this  construction  are: 
(T)  A  reduction  of  75  to  80  per  cent  in  cost  as  c(jm- 
pared  with  retainins^  walls;  (2)  the  ])ossibility  of  easy 
adjustment  in  case  the  heis^ht  needs  to  be  chani(e(l  ; 
and  ( )  permanence  as  compai'ed  with  timber 
c  ribbing'. 


Concrete  Bridge  Floors- 

IN  the  Cleveland  work,  it  was  recjuired  that  the 
railroad  bridi^e  floors  be  relatively  noiseless  and 
waterproof.  In  Idrnier  \  ears  every  effort  has 
l)een  i)ut  forth  to  l)uild  shallow  flooi's  so  as 
to  minimize  the  cham^e  of  ^rade.  .Sucii  tloors  ha\e 
always  ])ermilted  the  nnuldy  waters  to  seep  throui^h 
upon  i)eople  passing  below  and  have  oi)erated  a- 
drums  in  accentautinn'  every  sound  from  the  passing; 
trains.  To  overc(jnu'  these  defects  tlie  lloors  were 
made  of  I-beams  and  concrete  slabs  upon  which 
tracks  wei-e  laid  and  ballasted  as  uixiu  the  ground. 
.Such  a  desiiju  reipiires  a  .greater  depth  of  floor,  which 
means  a  ,L;reater  change  of  L;rade,  and  more  steel  to 
carry  the  added  wei^^ht  of  concrete.  'J'he  bridge  is 
therefore  more  e.xpensive;  but  in  cities  where  the 
noise  is  troublesome,  the  ballasted  floor  is  a  threat 
improvement.  Trains  passing  o\er  such  lloors  are 
noticed  but  little  more  than  when  ])assin<4-  solid 
S'l'ound. 

/\  concrete  floor  slab  can  also  be  made  reason- 
ably vvateti^ht.  The  writer's  first  ex|)erience  with 
concrete  was  on  the  Missouri  in  1887-88.  Later  it  was 
used  a  little  on  the  New  York  state  canals,  and  still 
later  in  bridg^e  construction  on  the  Nickel  Plate. 
During  this  period  many  experiments  had  been  made 
and  ])a])ers  written  in  which  it  was  soni^ht  to  de- 
monstrate that  concrete  can  l)e  made  ])ractically  im- 
pervious to  water  and  also  that  it  cannot.  Much 
couciete  had  been  built  that  was  very  porous  and 
there  spruut^'  u])  numerous  business  enterprises  for 
the  manufacture  and  sale  of  waterproofing  material. 
Moth  t)bservation  and  experience  indicated  that 
waterti<;"htness  could  be  secured  by  either  with 
waterproofin<J'.  The  requisite  seemed  to  be  that  the 
material  and  workmanship  should  be  the  very  best.  If 
|)o(.r  waterproofing'  were  placed  over  poor  concrete, 
the  structure  would  leak.  If  the  concrete  were  good, 
it  would  hold  water,  either  with  or  without  the 
waterproofing. 

Especial  efforts  were  made  to  avoid  the  en- 
trance of  water  between  the  steel  and  concrete  and  at 
points  of  contraflexure  and  where  cracks  might  de- 
velop from  temperature  changes.  Bevel  flashings  of 
steel  were  riveted  to  the  girder  webs  and  malleable 
cast  flashings  were  fitted  aroimd  the  stiffeners  to  cover 
and  seal  the  edge  of  the  concrete.  This  design  was 
\  ery  successful.  At  points  of  contraflexure  over  curb 
sujjports  and  at  Cedar  .\ve.  over  the  centre  C(dumns, 
it  was  realized  that  cracks  would  develop  and  an 
attemi)t  was  made  to  lorrstall  their  appearanct'  by  the 
construction  of  joints.  The  joints  were  carefull_\-  ])r()- 
vided  with  gutters  and  drainage  pipes,  and  it  was 
hoped  that  no  trouble  would  l)e  had  with  the  water. 
The  cracks  were  successfully  fcM'estalled,  but  the 
drainage  was  unsuccessful.  The  channels  soon  be- 
came clogged  with  cinders  and  the  details  of  the  steel 
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work  in  the  grcss-girders  did  not  leave  room  for  ,i 
sufficient  b(jdy  of  concrete,  and  in  some  instances  the 
concrete  proved  imperfect.  So,  while  the  slabs  proved 
generally  tight,  there  has  been  some  leakage  at  the 
points  of  contraflexure. 

Much  reliance  had  been  placed  on  the  use  of 
direct  labor  and  carefully  selected  foremen,  hut  there 
came  a  great  rush  of  work  at  a  critical  time  and  the 
ficjors  suffered.  In  East  Cleveland  at  a  later  date, 
it  became  necessary  to  build  waterproof  joints  at  the 
hinges  of  the  arch  bridges. 

The  concrete  in  the  floor-slabs  cost  about  SI 2 
l)cr  cubic  yard  in  place. 

Now  that  the  bridges  are  completed  and  have 
been  two  or  more  winters  in  service,  the  conclusions 
are  as  folhtws  : 

1.  Concrete  can  be  luade  watertight,  under  low 
heads,  for  all  practical  purposes. 

2.  The  mixing,  placing  and  ingredients  of  con- 
crete are  subject  to  such  a  great  number  and  variety 
of  defects  that  only  the  keenest  attention  will  secure 
an  impervious  structure. 

3.  Contraflexure  temperature  changes  and  settle- 
nu-nls  will  produce  cracks. 

4.  It  is  best  to  forestall  cracks  with  predeter- 
mined joints. 

5.  joints  may  be  sealed  against  water  if  well 
designed. 

( )u  the  underside  of  the  bridge  floors  the  con- 
crete is  protected  from  Icjcomotive  blasts  by  cast-iron 
plates,  1/2  in.  thick  and  36  in.  wide.  They  weigh  71 
lbs.  per  lin.  ft.,  and  cost  $5.23  per  ft.  in  place. 


Color  Possibilities  of  Concrete 

OXl".  of  the  strongest  objections  by  architects  to 
the  employment  of  concrete  for  the  external 
finish  of  enclosing  walls  is  the  unpleasing 
tint  of  the  material  as  ordinarily  prei)ared.  A 
good  deal  of  attention  has  been  devoted  to  the  sur- 
face treatment  of  concrete.  White  Portland  cement 
has  been  used  in  many  cases,  but  its  cost  is  rather 
prohibitive  for  average  work.  Coloring  matter,  mixed 
w  ith  the  sand  before  the  addition  of  cement  and 
water,  is  employed  by  various  firms  engaged  in  the 
production  of  concrete  stone.  The  most  satisfactory 
way,  however,  of  obtaining  a  pleasing  color  and  tex- 
ture in  concrete  surfaces  is  to  select  aggregates  of 
appropriate  tint,  and  to  clean  away  the  cement  so  as 
to  expose  the  stone.  A  surface  so  produced  will  not 
deteriorate  and  is  exempt  from  the  disadvantages 
attaching  to  rendered  and  to  artificially  colored  sur- 
faces. The  film  of  cement  coating  the  aggregate  can 
be  remoxed  by  brushing  while  still  green,  afterwards 
treating  the  work  with  a  weak  solution  of  hydro- 
chloric acid,  and  washing  away  all  traces  of  acid. 
Concrete  surfaces  may  also  be  tooled  in  the  same  way 
as  natiu-al  stone,  the  best  results  being  obtained  by 
mixing  the  concrete  to  be  so  worked  with  aggregate 
of  small  gauge.  The  luaterial  must  be  thoroughly 
hard  before  tooling,  otherwise  sharp  edges  and  sur- 
faces of  fine  texture  cannot  be  obtained.  liy  the 
judicious  combination  of  tooled  surfaces  and  details 
with  surfaces  obtained  by  the  exposure  of  colored 
aggregates,  the  architect  will  l)e  able  to  secure  results 
of  very  pleasing  character,  and  which  possess  the  merit 
of  exhibiting  the  materials  actually  employed  through- 
out the  construction. 
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Developments  in  the  Manufacture  and  Use 

of  Brick 

Specially  contributed  by  W.  D.  Alsip* 


IX  the  \  cry  early  aj^es  of  mankind,  l)urned  clay  was 
disci  ix  cred  and  was  used  to  house  and  serve  man. 
It  is  intended  to  go  into  the  history  of  the  de- 
\  eloi)n!ent  of  the  craft  of  brick-niaking.  We  will 
take  burned  clay  ware  that  wc  find  on  the  present  mar- 
ket for  construction  purposes,  and  see  if  we  can  eradi- 
cate soiue  (if  tlie  abuses  and  create  a  clearer  apprehen- 
sion of  some  (if  the  causes  and  effects  that  tend  to  cur- 
tail the  use  of  this  best  of  all  fireproof  material. 

I'nder  the  heading  Brick  we  have  a  great  variety, 
which  1  will  divide  as  follows:  1st,  common  Iniilding 
brick;  2nd,  face  l)rick ;  3rd,  paving  brick;  4th,  fire 
brick. 

CiMnnMii  brick  are  made  by  several  processes,  viz., 
A — slo])  (ir  water-slipped  soft  mud  brick;  B — sand 
miudd,  siift  nuid  brick;  C — "Auger,"  "Plunger  mach- 
ine," wire  cut,  nv  stiff  mud  brick;  D — dry  pressed 
brick  ;  K — liannner  machine,  semi-dry  clay  brick. 

(.\)  Sloj)  or  water-slipped  brick  are  only  manufac- 
tured in  a  small  \va\-,  and  therefore  need  not  be  con- 
sidered. 

(B)  Sand  moidd  brick  arc  manufactured  by  hand, 
either  by  a  striker  or  moulder.  The  clay  is  prepared 
(tempered  with  plenty  of  water)  and  delivered  on  a 
tal)lc.  The  striker  cuts  a  wedge-shaped  slice  off,  large 
enough  to  fill  a  little  more  than  the  mould,  and  casts 
it  into  the  mould  with  force  enough  to  fill  the  corners 
and  edges.  The  clay  must  strike  the  bottom  of  the 
mould  first,  then  spread  and  fill  from  bottom  to  top  to 
avoid  wiping  off  the  sand  which  has  been  deposited  on 
the  mould  before  coming  to  the  striker,  otherwise  it 
will  not  be  ])ossible  to  get  the  brick  out  of  the  mould, 
which  usually  hf)lds  si.x  brick.  After  the  moulds  have 
been  filled,  the  caps  or  elands  are  struck  off  with  a 
strike-stick,  which  is  taken  from  a  water  trough  and 
thrown  back  to  lie  added  to  the  next  mould  or  brick. 
The  sand  mould  brick  are  also  manufactured  "by 
hand"  by  a  moulder.  This  process  is  used  when  clay 
is  fat  or  sticky  and  docs  not  leave  the  mould  freely. 
The  moulder  cuts  oil  enough  clay  to  eriual  about  a 
brick  and  a  half,  and  rolls  it  in  sand  forming  a  pointed 
claud,  which  is  cast  the  same  as  described  above,  ex- 
cept that  the  cups  are  cut  off  by  a  wire  bow.  Sand 
mould  brick  to-day  are  nearly  all  machine-made,  and 
they  are  an  improvement  on  the  hand-made  product. 
C'lav  used  is  usually  taken  from  the  surface  deposits. 
The  brick  when  burned  weigh  from  four  to  four  and 
one-half  ])oinuls.  and  arc  of  a  more  or  less  porous 
natm-c.  Canadian  standard  brick  weigh  less  than  most 
of  the  American  manufactm-c,  owing  to  the  panel  or 
frog  which  is  moulded  into  the  flat  or  bottom  side  of 
the  brick.  Sewer,  face,  common  and  fire  brick  are 
manufactured  by  this  process. 

(C)  Auger  machine,  or  wire  cut  brick  are  manu- 
factured from  plastic  clay  with  just  enough  moisture 
to  cause  the  clay  to  work  into  shape.  .Sonic  luachines 
mould  the  clay  stiff  enough  to  pack  or  pile  eight  high 
without  losing  their  shajie.  Shales  and  surface  clay 
arc  used.  The  fat  clays  take  much  less  power.  The 
brick  are  very  dense,  and  weigh  from  five  to  six 
poimds.  Paving,  sewer,  face  and  common  building 
i)rick  are  manufactured  by  this  process. 

•  Pre.sidont  Alsip  Brick,  Tile  and  Lumber  Company. 


(Dj  Dry  pressed  brick  are  made  of  surface  and 
shale  clays.  The  clay  must  usually  be  worked  and 
dried  and  then  ground  into  a  fine  state.  This  ground 
clay  or  dust  contains  about  seven  ounces  of  water  per 
brick,  and  is  fed  into  the  machine,  where  it  is  sub- 
jected to  enormous  pressure.  In  some  districts  -com- 
mon building  brick  are  manufactured  by  this  process. 

(K)  Hammer  machine  brick  are  made  by  a  mach- 
ine that  tamps  the  clay  into  the  mottld,  in  much  the 
same  manner  as  a  cjuartz  stamp  mill.  These  machines 
are  only  used,  I  believe,  in  the  wSt.  Louis,  Mo.,  district, 
and  doubtless  they  w\\\  soon  disappear. 

The  Uses  of  Brick 

We  nf)w  come  to  the  uses  of  brick.  .  Most  makes 
of  brick  have  sufficient  strength  to  carry  all  the  load 
required  of  them  in  ordinary  building.  Your  local  en- 
gineer will  determine  and  pass  on  all  cjuestions  of  this 
nature.  There  is  little  room  to  doubt  the  strength  of 
a  brick  which  has  been  built  into  a  twelve  or  fifteen- 
storey  skyscraper,  and  found  not  wanting.  Such  a 
brick  will  or  shoidd  be  accepted  for  stores,  warehouses, 
dwellings  and  structures  requiring  less  pressure. 
Where  concentrated  loads  are  to  be  carried  on  piers, 
or  at  ends  of  steel  beams,  clinker  brick  or  paving 
brick  should  be  used.  Brick  laid  up  in  lime  mortar 
make  a  good  wall,  but  wdien  laid  in  mortar  cement,  a 
wall  is  produced  that  is  nearly  indestructible  and  will 
stand  for  generations.  In  cold  climates,  such  as  pvc- 
vail  in  Western  Canada,  the  architect  and  builder 
must  keep  in  mind  the  power  of  the  various  kinds  of 
brick  to  resist  cold.  A  porous  body  will  absorb  and 
conduct  inuch  less  cold  or  heat  than  a  solid  or  dense 
body  ;  therefore  in  selecting  the  brick  for  building  a 
wall  for  a  dwelling  where  the  walls  are  only  nine 
inches  and  thirteen  inches  thick,  a  porous  brick  will 
make  a  much  warmer  house.  The  same  applies  to 
blocks,  stores  and  apartments,  wdiere  steel  or  rein- 
forced concrete  are  used.  The  curtain  walls  are  light 
and  therefore  must  be  built  with  brick  that  will  be  as 
nearly  non-conductive  as  possible.  The  old-fashioned 
stone  house,  the  new  concrete  house,  and  the  wall 
built  of  vitrified  street  pavers,  are  all  the  best  cold 
conductors  it  is  possible  to  select,  and  if  these  mater- 
ials must  be  adopted,  then  the  best  backing  or  lining 
should  be  used  to  insure  a  warm  building.  A  stone 
or  concrete  wall  should  be  lined  on  the  inside  with 
])orous  hollow  brick,  to  which  at  least  twenty-five  per 
cent,  sawdust  has  been  added,  and  burned  out,  pro- 
ducing a  fireproof  body  much  like  cork.  The  plaster- 
ing may  be  applied  directly  on  these  brick,  and  no  bad 
effects  will  be  produced  in  the  coldest  weather.  AValls 
finished  with  water-colored  kalsomine  have  stood  sea- 
son after  season  in  kitchens  and  humdrics,  when  this 
method  of  construction  has  been  adopted. 

The  old  method  of  furring  or  strapping  the  walls, 
and  lath  and  i)lastering,  is  not  as  effective,  as  it  is 
found  nearly  impossible  to  keep  the  air  in  the  room 
from  coming  into  contact  with  the  wall,  and  forming 
frost  or  dampness,  which  in  turn  forms  mould  or 
nuist,  which  when  dried  out  forms  dust,  which  per- 
meates the  rooms,  and  is  the  cause  of  much  sickness. 
Many  cases  of  ha}'  fever,  tubercidosis,  rhemnatism  and 
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kindrt'd  ailiiicnts  can  be  traced  to  damp  h(»u.ses.  Damp, 
cold  houses  arc  not  caused — as  many  believe — by  the 
moisture  passing  through  the  walls,  but  by  the  walls 
becoming  cold  or  hot,  and  then  having  hot  or  cold 
air  come  in  contact  with  lliem,  causing  the  moisture 
in  the  air  to  condense  and  dci)osit  drops  of  water, 
much  as  a  glass  i)itcher  will  do  when  filled  with  cold 
water  on  a  humid  day.  In  building  a  block,  wareliouse, 
or  home,  as  much  and  more  care  should  be  exercised 
in  selecting  the  brick  for  the  di liferent  ])arts  of  the 
work  as  is  used  in  selecting  material  for  any  other 
part  of  the  building. 

A-  freiglit  dejiot  or  warehouse  might  rc(|uirc  a  vit- 
rified i)aving  brick  to  stand  the  hard  knocks,  and  keep 
clean  of  soot  and  dirt  in  a  down-town  district.  A 
stable  would  have  to  be  built  better  and  with  more 
care — as  to  the  ability  of  the  structure  to  keep  dry — 
than  ])erhai)s  any  other  building.  The  large  amount 
of  nidisturc  thrown  olT  by  a  sta1)le-full  of  horses,  just 


in  from  heavy  work,  will  condense  on  the  walls  of  a 
concrete,  stf)ne  or  solid  brick  wall,  but  when  lined  up 
with  porous  hollow  brick  or  tile,  this  is  almost — if  not 
entirely — overcome.  For  a  dwelling-house  a  faced 
brick,  more  or  less  porous,  that  will  keep  clean  and 
ripen  in  appearance  by  age,  is  preferable  to  a  more 
dense  or  waterproof  brick,  and  when  backed  up  with  a 
porous  hollow  brick  or  block  it  will  produce  a  dry, 
warm  house  that  will  save  fuel,  do  away  with  draughts, 
and  be  a  joy  to  the  owner  all  his  life.  Speaking  of 
draughts — often  in  a  house  where  windows  and  doors 
are  airtight  there  is  a  constant  draught  in  cold  wea- 
tlier,  caused  by  the  heated  air  of  the  room  coming  in 
contact  with  the  cold  solid  wall.  The  cool  air  settles 
to  the  floor  and  is  drawn  towards  it,  causing  a  draught 
that  is  very  disagreeable  and  apt  to  cause  colds  and  ill- 
health  to  the  occupants. 

In  conclusion,  this  slogan  should  l)e  adopted  by  all 
builders :  "The  best  is  not  too  good." 


What  Are  Porous  Bricks  ? 


TIM'".  (Irfinition  of  ])orosity  with  respect  to  build- 
ing bricks  has  recently  been  the  std:)ject  of 
some  discussion,  and  the  following  observa- 
tions, by  a  correspondent  of  our  London  con- 
tem])orar}-.  The  Building  World,  is  of  interest. 

With  the  exception  of  engineering  bricks,  all  or- 
dinary building  bricks  are  somewhat  porous  ;  that  is 
to  say,  they  will  absorb  water,  though  the  amount  so 
retained  in  the  pores  varies  greatly  with  dififerent 
bricks. 

Ill  the  south  of  England  the  average  amotmt  of 
water  absorbed  by  bricks  during  complete  immersion 
is  about  12  per  cent,  of  the  weight  of  the  brick.  North 
of  thi'  Trent  and  in  Wales  somewhat  denser  bricks 
are  usual,  and  the  average  water  absor])tion  is  seldom 
over  8  j)er  cent,  of  the  weight  of  the  brick. 

Bricks  made  by  the  semi-dry  process — that  is,  by 
comjjressing  the  clay  in  the  form  of  a  damp  dust,  ab- 
sorb only  about  5  per  cent,  of  water,  though  they  vary 
greatl}-'  in  this  respect.  Engineering  bricks  absorb  less 
than  1  per  cent,  of  their  weight  of  water.  For  all 
ordinary  purposes,  therefore,  it  is  not  desirable  to 
designate  bricks  which  absorb  less  than  15  per  cent, 
of  their  weight  of  Avater,  on  immersion,  as  ])articularly 
porous. 

During  the  last  few  years  the  use  of  hollow  blocks 
and  hollow  bricks  has  extended  rapidly.  These  are 
much  lighter  than  solid  bricks  and  effect  an  important 
saving  in  railway  carriage,  but  the}'  must  be  disting- 
uished from  porous  bricks.  The  weight  alone  is  not 
a  sufficient  guide,  as  hollow  bricks  are  now  made  which 
are  indistinguishable  in  appearance  from  solid  bricks. 
When  cut  or  broken  their  hollowness  is  easily  seen. 
On  the  Continent,  porous  bricks  are  defined  as  having 
a  weight  which  is  notably  less  than  common  bricks, 
but  this  definition  will  have  to  be  abandoned  now  that 
hollow  bricks  are  made  in  large  numbers. 

The  large,  hollow  blocks  used  in  fireproof  floors, 
etc.,  are  usually  made  of  a  highly  porous  material. 
This  not  only  reduces  the  cost  of  carriage  and  the 
weight  of  material  in  the  structure,  but  it  facilitates 
manufacture  of  blocks  accurate  in  shape  and  free  from 
twists. 

A  simple  test  for  porosity  consists  in  holding  the 


tongue  lightly  in  contact  with  a  brick.  If  a  distinct 
suction  is  felt  the  brick  will  be  very  jjorous ;  if  no 
appreciable  suction  is  apparent,  but  the  moisture  rapid- 
ly dries  from  the  surface,  the  brick  is  but  slightly  por- 
ous. Engineering  and  non-porous  bricks  will  not  ab- 
sorb water,  even  if  poured  on  to  them. 

A  much  better  test  consists  in  weighing  a  dry  brick, 
immersing  it  in  water  for  twenty-four  hours,  wiping 
it  dry  with  a  few  rapid  strokes  of  a  clean  cloth,  and 
then  re-weighing  it.  The  weight  of  water  absorbed 
will  indicate  the  porosity.  It  is  true  that  the  water 
ma}'  not  penetrate  all  the  pores,  but  the  test  is  suffi- 
ciently accurate  for  most  purposes. 

The  bricks  used  in  architecture  should  be  moder- 
ately porous,  as,  otherwise,  water  condenses  from  the 
air,  and  the  resultant  water  collects  in  drops  on  the 
inside  of  the  walls,  spoiling  the  wall  paper  and  giving 
the  impression  that  the  building  is  damp.  If  the  pores 
are  sufficiently  minute  the  bricks  may  be  as  highly 
porous  as  possible.  The  more  porous  they  are  the  bet- 
ter will  the  walls  "breathe."  Bricks  with  large,  coarse 
pores  should  be  avoided,  as  they  admit  rain  water  too 
easily,  and  Avails  in  wdiich  they  are  used  often  remain 
permanently  damp. 


The  Dominion  Steel  Corporation  production  for 
the  month  of  June,  with  comparisons,  was  as  follows: 

June,  June. 

1915.  1914. 

Tons.  Tons. 

Pig  iron                                          22.552  21,111 

Steel  ingots                                     28,680  26,620 

Rails                                               13.044  16.998 

Rods                                                6.435  1,981 

Bars                                                   797  2,347 

Wire  and  wire  products                       3,167  1,541 

Coal  mined                                    481,820  485,449 


The  Pan-.\mericaii  Road  Congress  is  to  convene  on 
Monday.  September  13th,  at  the  Municipal  Auditorium.  Oak- 
land, Cal.  Many  leading  authorities  on  road  work  and  pav- 
ing have  accepted  invitations  to  the  meeting,  among  these 
being  Mr,  W.  A.  McLean.  Chief  Engineer  of  the  Ontario 
Highway  Commission. 
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Transmission-Line    Towers  :  Foundations 
and  Erection 

At  the  recent  convention  of  the  American  Institn.ite 
(if  Electrical  Engineers  several  of  the  papers  dealt  with 
tlu'  practice  of  power  companies  in  providing  adequate 
sujjports  for  transmission  line  steel  towers  and  in 
erecting  the  structure. 

Toronto  Power  Company 
Notes  on  the  old  and  new  60,000-volt  lines  fmni 
Niagara  Falls  to  Toronto  were  contributed  by  F.  C  . 
Conner}',  Superintednent  of  Transmission  Lines  of  the 
Toronto  Power  Compan}-.  About  one  hundred  sets 
of  the  type  shown  in  Fig.  3  were  dug  up  after  seven 
vears'  service.  Tn  no  case  was  the  galvanizing  deteri- 
orated, and  the  impregnated  wood  blocks  were  in  a 


■■16-O'Comer  to  Corner 


Cab/e  h  be  bo/fed 
to  Angle  Iron 


Fig.  1.— Old  tower  foundations,  Pensylvania  Water  and  Power  Company. 

fair  state  of  preservation.  These  were  used  with  stand- 
ard 40-ft.  two-circuit  towers.  With  some  53-ft.  double- 
circuit  towers  the  wood  blocks  were  omitted.  Six 
such  towers  were  erected  in  black  muck,  which  gave 
no  resistance  with  borings  to  40  ft.  Plank  sheathing 
was  driven  around  each  leg  location,  the  muck  dug 
out  and  a  floating  foundation  of  impregnated  2-in. 
plank  put  down  at  6  ft.  below  the  surface.  The  stubs 
were  set  in  concrete  about  1  yd.  to  a  footing.  There 
has  been  no  settlement  or  change  of  alignment  in  a 
year. 

Stubs  were  bolted  to  a  steel  template  lined  up  on 
centre  line  stakes  and  levelled  with  a  carpenter's  level. 
One  man  backfilled,  while  two  tamped,  water  being 
used  when  available  to  settle  the  earth. 

A  type  of  very  narrow-base  latticed  towers  or  poles 
was  employed  on  a  6  x  6  x  6  ft.  1:3:5  concrete  base 
with  twelve  1^-in.  anchor  bolts.  The  foundations 
for  some  of  these  poles  varied  beyond  a  minimum 
depth  of  6  ft.:  then  they  were  erected  on  12  inches  of 
concrete  and  the  excavation  filled  with  concrete  around 
the  pole. 

New  tower  footings  are  now  being  designed  as  fol- 
lows:  (1)  modified  screw  guy  anchor  for  light  struc- 
tures, (2)  a  screw  guy  anchor  with  a  large  footplate 
on  a  shallow  concrete  slab,  (3)  a  screw  pile  with  top 
plate  for  the  tower  foot  ])late,  and  (4)  threaded  wood 
pile,  it  has  been  found  unnecessary  to  drive  a  pile  to 
refusal  to  get  a  good  tower  footing,  there  being  suffi- 
cient skin  friction  in  the  upper  layers  of  soil. 

J.  A.  Walls.  Chief  Engineer  of  the  Pennsylvania 
Water  &  Power  Comi)any,  reported  that,  on  the  line 
from  Holtwood  (or  McCall  h'erry  )  to  Lancaster,  bell- 
l)ottoined  concrete  foundations  had  been  used,  and  also 
on  the  .'inchor  towers  ol  the  1  loUwoiid-l->altimorc  line. 


Buried  steel  tripod  stubs  were  used  for  the  intermedi- 
ate towers  of  the  latter  line.  Lifting  tests  were  made 
on  steel  single-leg  and  tripod  stubs  (the  former  with 
top  and  bottom  fins)  and  the  bell-bottomed  concrete 
supports.  The  single-leg  stub  pulled  out  at  about 
23,000  lbs.,  the  tripod  type  at  32,000  lbs.  and  the  con- 
crete was  untouched  at  70,000  lbs.,  the  capacity  of  the 
testing  outfit.    These  supports  are  shown  in  Fig.  1. 

For  the  second  Holtwood-Baltimore  line  (a  short 
and  important  trunk  of  very  heavy  construction)  it 
was  decided  to  use  concrete  stubs,  and  four  types  were 
investigated — (1)  bell-bottomed  without  forms,  (2) 
bell-bottomed  with  steel  forms,  (3)  bell-bottomed  with 
wood  forms,  and  (4)  truncated  pyramids  with  wood 
forms.  They  were  more  or  less  satisfactory,  in  the 
order  named,  and  the  first  type  (Fig.  2)  was  selected. 

Post  holes  3  to  4  feet  deep  and  16  inches  in  diam- 
eter were  dug  and  the  bell  scooped  out  with  a  spoon. 
If  the  soil  for  any  hole  was  too  hard  for  this,  a  half- 
stick  of  40  per  cent,  dynamite  was  first  shot  in  a  small 
hole  punched  down  about  2  feet.  In  rock  two  or 
three  shots  generally  opened  an  entire  hole.  Ordin- 
arily, one  man  dug  two  or  three  holes  a  day.  One 
man  was  put  on  each  hole  and  a  foreman  had  charge 
of  three  or  four  gangs.  Holes  were  laid  out  by  rods 
and  cord  from  reference  stakes,  only  about  five  minu- 
tes being  required  for  a  base.  Attempts  were  made  to 
shoot  out  the  holes  in  ordinary  soil  with  a  full  stick 
of  60  per  cent,  dynamite  and  two  half  sticks  of  40  per 
cent.,  but  this  was  not  generally  successful. 

The  concrete  mix  varied  from  1  :2  :4  to  1  :3  :5.  Sand 
and  Yx-'m.  stone  were  shipped  in  carload  lots  to  vari- 
ous stations  along  the  line  and  distributed  by  four- 
mule  teams — 1.5  yd.  of  stone  and  3.4  yd.  of  sand  being 
dumped  at  each  tower  site.  These  amounts  were  in- 
creased 50  per  cent  at  each  fifth  tower.  Cement  was 
stored  in  farmers'  barns — 100  to  200  bags  to  a  place. 
Mixing  and  pouring  for  one  tower  required  about 
three-quarters  of  an  hour,  while  moving  and  setting 
up  required  about  an  hour.  A  2.5  cu.  ft.  hand  mixer 
on  two  wheels  was  used.    It  weighed  1,000  lbs.  with 


wi/h  Spoon  iv/Y/joi/^ 
dis-furbin^  So// 


V  •  Anchor 
Bo/ts 


AnchorJ^ 


Founda+ion  in 
Ordinary  Soil 


Founda+ion 
on  Rock 


Towe 

■  ? 

44' 

54'' 

6'-3S7'lO?4 

64' 1  1 

Fig.  2.— New  footing.    Pensylvania  Water  and  Power  Company. 

platform.  A  portable  runway  elevated  the  mixer 
enough  to  let  a  wheelbarrow  go  under  the  chute.  Wa- 
ter was  hauled  in  a  two-horse  steel  tank,  which  was 
filled  with  a  4-in.  boat  pump  from  creeks.  It  would 
have  been  better  to  use  a  lighter  wagon  with  a  small 
suction  pinnp  and  15  feet  of  hose. 

The  smallest  number  of  men  needed  in  concreting 
was  nine — under  one  foreman.  Two  or  three  more 
men  were  often  used  to  advantage,  especially  in  mov- 
ing. One  to  three  teams  were  employed,  depending 
on  the  length  of  haul  for  water  and  cement.  W^ater 
ill  the  anchor  holes  was  pumped  out.    .\.  short  length 
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of  6  in.  slieet-iron  for  depositing  concrete  would 

have  been  better  where  holes  filled  fast. 

The  tower  bed  plates  were  not  on  hand  at  first  and 
chunmy  plates  were  tried,  but  did  not  give  a  good  seat- 
ing for  the  plates.  Sf)me  piers  were  left  H  ins.  below 
grade  and  finished  with  the  plates  later.  After  the 
I)ed  plates  were  on  hand  the  concrete  was  poured  to 
within  1  inch  of  the  top  of  the  anchor  bolts  and  the 
plates  hammered  down  on  the  soft  concr-ete  to  the 
grade  given  by  the  instruments. 

The  actual  cost  per  tower  averaged : 

HauIiiiR   $13.20. 

Grading   2.27 

Digging   -i.<.)2 

Materials    and    coiu-rcling    2H.'>0 


Tola!   $48.80 

■J'he  steel  was  assembled  on  the  ground  in  a  hori- 
zontal position  and  lowers  were  erected  by  a  rigging 


-3  C.-hC. 


No.  I  Hard  Pan,  no  Wood  Founc/afion 
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Filling  and  6aM  Pipe 
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Z  3 
Seo  +  iooo  A-B 
Fig.  3. —  Foundations  for  40  ft.  towers.  Toronto  Power  Company. 

gang  of  II  t<nver  legs  to  prevent  damaging  the  foot- 
ings. A  3-ton  motor  truck  is  the  best  motive  power 
for  raising  the  towers  and  for  transporting  e(piii)ment. 
Nine  men  with  a  truck  will  raise  and  fasten  down  an 
average  of  nine  towers  in  a  9-hour  day. 


S])eaking  at  the  |uni(ir  ln^titntion  of  Engineers  i,n 
"I'ridge  ("onstiMirtion  in  !'.<  ili  \  ia,"  Mr.  C.  W.  (doxer, 
jun.,  said  that  in  the  districts  tlirmigh  which  the  rail 
wa3'S  pass  the  only  negotial)le  route  is  ver\-  otten  one 
along  the  banks  of  the  rivers.  Thus  necessitates  fre- 
quent crossings  over  the  many  tributaries,  which  dur- 
ing the  floods,  bring  down  large  quantities  of  mud, 
loose  rock,  and  trees,  owing  to  the  resulting  accumula- 
tion the  mouth  of  the  tributary  spreads  out  into  a  fan- 
shaped  mudl)ank.  or  "mazanmrra."  from  t'>  33  feci 
deep.  When  ])roperly  drained  and  sun-dried,  these 
"mazamorras"  are  (piite  hard,  and  ajjparenlly  cpiite 
firm;  but  a  10  minutes'  rain-storm  is  often  (piite  suf- 
ficient to  convert  each  into  a  moving  quagmire,  wliich 
will  carry  away  any  bridges  constructed  ui)on  it  in  the 


dry  season.  The  accumulation  fjf  debris  often  com- 
pletely buries  bridges  constructed  to  span  the 
inazamorras.  Under-bridges  have  in  many  cases 
been  substituted  for  over-bridges,  but  have  proved  in- 
adetpiate  to  cope  with  the  enormf)Us  loads  involved. 


An  Old  Stone  Staircase 

WHILST  engaged  in  carrying  out  structural 
alterations  at  an  old  hotel  at  Poole,  Eng- 
land, the  workmen  discovered  what  is  con- 
sidered to  be  a  secret  stone  spiral  staircase 
associated  with  the  smuggling  days.  The  premises 
date  back  two  or  three  hundred  years.  The  staircase 
had  l)een  ingeniously  constructed  in  the  wall,  with  a 
stout  beam  on  the  outside.  Entrance  is  presumed  to 
have  been  made  through  a  cupboard  placed  on  the 
right-hand  side,  and  from  the  ground  floor  to  the  first 
floor  there  are  niches  in  the  wall  for  the  feet,  above 
being  a  series  of  steps.  In  the  side  of  the  wall  about 
four  feet  from  the  ground  is  a  square  framed  cavity, 
through  which  contraband  goods  were  passed. 

There  is  also  an  old-fashioned  door  containing  old 
lights,  u])on  the  glass  in  one  of  which  has  been 
scratched  "William  Milner,  Junior,  November  8th, 
17S3,  Custom  Mouse,  Poole." 


Removing  Iron  Rust  Stains  from  Stucco 

IN  the  case  of  a  stucco  house  the  iron  work  in  vari- 
ous i)laces  rusted  and  discolored  the  stucco.  The 
owner  wanted  to  know  how  to  remove  this  rust 
from  the  stucco  and  wrote  the  Concrete-Cement 
Age  in  regard  to  it. 

The  (piestion  was  discussed  by  two  experts,  one 
of  whom  oft'ered  the  following  suggestions: 

"If  these  stains  arc  purely  of  surface  discoloration, 
it  should  be  possible  to  remove  them  with  a  wire  brush  ; 
if,  on  the  contrary,  the  entire  thickness  of  the  stucco 
has  become  stained,  it  will  be  necessary  to  put  on  a 
cement  wash  to  cover  the  spots,  or  to  cut  out  the 
stained  portions  and  jut  on  new  stucco." 

The  other  expert  suggested  this  procedure : 
"A  solution  of  hydrochlorite  acid  and  stannous  acid 
\\  ill  remove  iron  rust  from  concrete,  and  will  not  in- 
jm  c  the  concrete  if  the  treatment  is  administered 
rapidly  and  the  face  immediately  washed  w'ith  clean 
water.  The  solution  mentioned  has  an  affinity  for 
carbonate  of  lime,  consequently  it  should  not  be  used 
where  hydrated  lime  has  been  incorporated  in  the  mix- 
ture. Rough  finished  cement  stucco  should  be  treated 
by  spraying  with  the  above  solution  as  the  result  will 
be  more  thorough  and  the  work  more  rapid  than  by 
the  use  of  a  brush.  Satisfactory  results  may  also  be 
obtained  by  diluting  one  of  the  commercial  cement 
paints  until  it  is  thin  enough  to  use  in  a  spray  pump, 
and  ])ainting  the  surface  of  the  stucco  by  spraying  the 
(lihilcd  paint  upon  it." 


According  to  the  statement  of  General  Bertram, 
six  thousand  artisans  are  employed  in  Canada,  draw- 
ing weekly  wages  of  $1,000,000  in  247  factories,  manu- 
facturing shells  for  the  war  arena.  Orders  for  9.000.- 
000  shells  have  been  placed  here  by  the  shell  com- 
mittee and  for  8,100,000  cartridge  cases,  fuses,  primers, 
and  friction  tubes.  For  these  contracts  orders  have 
been  placed  for  170,000  tons  of  steel,  30.000  tons  of  lead 
and  several  thousand  tons  of  other  material.  Canada 
will  be  shortly  turning  out  50,000  shells  a  day. 
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A   Discussion   of   Mechanical   Traction  for 

Municipal  Work 


By  Ernest  J.  Elfordt 


I 


r  i>  imi)()rtant  tliat  the  nuinicipal  engineer 
.>li(iul(l  kcci)  in  close  touch  with  imi)rovements  in 
nietliods,  materials,  and  ai)])liances,  amoni;-  the 
more  important  of  which  last-named  mcchanically- 
|iro])clled  \  ehicles  for  use  on  highways  occupy  one  of 
the  most  foremost  positions.  They  arc  of  great 
\ariety,  I)eing  driven  by  steam,  petrol  or  petroleum, 
and — more  recently — by  electricity.  Some  arc  com- 
plete carryings  units,  whilst  others  are  capable^  of 
hauling  only  other  vehicles  carrying  the  load.  JCach 
t\])e  has  jioints  of  ad\-antage  and  disadvantage  as 
compared  with  the  others,  according  to  the  con- 
ditions under  w  hich  it  is  required  to  work.  It  should 
be  borne  in  mind,  howe\-er,  that  it  is  not  under  all 
couditious  that  mechanical  traction  can  successfully 
ci  inpete  with  hor>es.  h'roui  the  financial  point  of 
view,  perhaps,  the  most  important  factor  is  rapid 
loading  and  discharging.  Some  appreciable  delay  at 
each  end  of  a  journc}-  Avith  horse-drawn  vehicles  is 
imavoidable,  and,  in  fact,  desirable,  but  loss  of  time 
with  motors  makes  all  the  difference  between  profit 
and  loss.  A  motor  unit  is  much  more  exi)ensi\e  in 
first  cost  and  running  cost  than  a  horse  tuiit,  and  it 
can  onl\  be  made  to  pay  by  carrying  much  larger 
loacU  at  a  much  quicker  rate.  It  seldom  pays  to  buy 
second-hand  motor  vehicles,  as  it  is  during  the  first 
few  years  of  their  life,  when  they  can  constantly  be 
kept  at  work,  that  they  are  most  in'ofitable.  Where 
motors  are  used  it  is  desirable  to  employ  as  many 
as  can  be  kept  constantly  at  work,  as  under  these  con- 
ditions five,  .six  or  more  can  be  u.sed  to  greater  ad- 
vantage and  more  jirofitably  than  one  or  two.  I'or 
instance,  large  loading  and  unloading  gangs  can  be 
employed,  and  this  means  shorter  terminal  delays. 
The  c'o.st  and  delay  of  repairs  can  also  be  much  re- 
duced when  there  is  sufficient  motor  or  other  work  to 
instil}-  the  piovision  of  a  workshop  and  staff,  so  that 
re|)airs  can  be  done  promptly  at  the  de]K)t.  In  ad- 
dition, where  a  number  of  steam  vehicles  are  em- 
pli.vcd,  'he  boiler  cleaning  and  overhauling  can  be 
(loue  at  night  by  a  sci)arate  gang,  who  can  also  light 
the  fires  and  get  up  steam  ready  for  the  drivers  in 
the  morning. 

Steam-driven  Vehicles.— Their  chief  advantages 
lie  in  their  comparative  simplicity,  substantial  con- 
struction, flexibility,  and  large  reserve  of  power.  .\uy 
man  of  ordinary  intelligence  who  has  been  used  to 
driving  a  steam  roller  or  engine  can  soon  become 
capable  of  driving  a  steam  vehicle,  and,  as  a  rule,  the 
results  of  any  inexperience  or  carelessness  are  not  so 
serious  as  would  be  the  case  with  a  petrol  vehicle. 
If  well-designed,  built,  and  cared  for,  a  steam  vehicle 
will,  last  manv  years.  The  reserve  of  power  of  a 
steam  engine  is  (iften  of  great  value  when  the  vehicle 
is  operating  over  bad  roads,  or  when  it  is  neces.sary 
temporarily  to  overload,  while,  except  in  the  event  of 
serious  damage,  a  steam  vehicle  is  seldom  entirely 
incapacitated,  .so  that  it  can  generally  be  driven  home. 
It  can,  too.  be  more  easily  adapted  as  a  stationary 
engine  for  driving  plant.  .Another  factor  in  favor  of 
ste'am  vehicles  is  their  low  running  cost.    .As  to  di.s- 
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ad\antages,  the  Ijoiler,  coal  supply,  etc.,  add  con- 
siderably to  the  weight ;  they  are  not  available  at 
short  notice,  as  steam  cannot  be  raised  in  less  than 
forty-five  tiiinutes;  washing  out  and  overhaul  of  the 
boiler  usually  takes  about  six  hours  each  v/eek,  and 
where  the  water  is  not  suitable  the  boiler  is  likely  to 
give  trouble  by  leaking  tubes,  priming,  etc. 

Petrol  Vehicles. — The  author  has  used  both  steam 
and  i^etrol  \-ans  for  street  watering,  and  is  of  opin- 
ion that  steam  vans  are  better  for  this  purpose  where 
they  are  convertible  for  general  haulage  purposes, 
but  that  petrol  motors  are  better  where  they  are 
used  only  for  street  watering.  The  latter  are  always 
available  for  instant  use,  cover  a  great  length  of  road 
in  a  given  time,  and  are  rpiicter.  The  majority  of 
motor  vehicles  used  for  uTUuici])al  work  arc  con\-cr- 
tible.  In  many  cases  they  are  used  during  the  sum- 
mer months  for  street  watering  and  during  the  re- 
mainder of  the  year  for  general  cartage.  For  the 
former  ]:>urpose  it  is  the  author's  practice  to  use 
cylindrical  tanks  for  quantities  up  to  600  gallons  and 
rectangular  tanks  for  larger  quantities.  The  smaller 
tanks  are  provided  with  petrol  motors,  which  are  used 
almost  entirel}^  for  street  Avatering  and  sewer  flushing. 
The  lai"ger  tanks  generally  have  a  capacity  of  about 
1,000  gallons  and  are  used  with  five-ton  steam  motors 
during  the  summer  only.  The  author  is  a  firm  be- 
liever in  rubl)cr  tires,  except  for  \-ehicles  which  use 
bad  rcjads,  Avhere  the  wear  and  tear  of  this  material 
is  likely  to  be  abnormal.  Me  is  also  of  the  opinion 
that  it  pays  rather  to  over-tire  than  to  under-tire,  and 
it  is  his  practice  to  specify  for  the  wdieels  of  a  five-ton 
steam  vehicle  the  largest  rubber  tires  made  The  rub- 
ber tires  of  some  of  the  vehicles  under  his  control  are 
maintained  under  contract  at  a  charge  of  l-yid.  per  car- 
mile  per  set  of  six  tires — tw'in  tires  on  driving  w  heels. 
The  cost  of  this  arrangement  compares  sati.sfactorily 
with  the  purchase  of  tires  outright.  The  author  has 
uf)t  had  experience  of  an\-  petroleum  carburettor  suit- 
able for  petrol  vans,  but  has  found  this  fuel  cpiite 
.'satisfactory  for  motor  rollers,  which  arc  comparatively 
slow-moving. 

Electric  Vehicles. — These  ai"e  likclv  to  be  of  ad- 
vantage for  tlu'  ciille'ctiou  aud  cartage  of  house  refuse 
and  other  municii)al  work.  The  Southend  corjioration 
has  for  some  months  been  running  an  electric  om- 
nibtis  in  service  with  petrol  omnibuses,  aud,  on  a  test 
of  fourteen  double  journeys,  the  electric  vehicle  cov- 
ered 89  miles  at  an  average  speed  of  uearl\-  9  miles  per 
hour,  including"  stops.  The  route  was  undulating, 
with  sharp  gradients  in  places,  the  (  muibus  was  we'l 
loaded  on  all  journeys,  and  the  current  consumption 
was  at  the  rate  of  1  :56  units  per  mile.  From  ex- 
perience up  to  date  it  apjiears  that  an  electric  omnibus 
will  cost  from  10  per  cent,  to  1.^  per  cent,  less  per 
omnibus  mile  than  a  i)etrol  omnibus.  One  L;rcat  ad- 
vantage of  the  electric  dri\e  is  that  a  skilled  driver  is 
not  required.  For  the  collection  of  house  refuse  the 
I'xlison  Accumulator  Company  suggests  3-ton  electric 
vans,  having  a  capacity  of  8  cubic  yards,  and  2-ton 
vans  having  a  cajiacity  of  <S  cubic  yards.  The  speed 
of  the  3-ton  vehicle  fully  loaded  is  given  as  8  to  9 
miles  and  of  trc  J-ton  as  10  miles.    The  weighing  aud 
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lipping  at  tlic  destructor  is  estimated  to  occiip}'  5  or  () 
minutes.  The  lart^er  vehicles  are  proposed  for  the 
lounger  and  the  smaller  for  the  shorter  distances.  ICacii 
size  vehicle  is  estimated  to  collect  and  deliver  to  the 
destructor  from  9  to  91/2  tons  of  refuse  per  day.  The 
paper  concludes  with  some  valuable  figures  giving  es- 


timated cost  of  maintainmg  and  running  2-ton  and 
3-ton  TCdison  accumulator  vans  respectively,  and 
a\erage  day's  cost  of  street  watering,  gulley  anrl 
street  flushing,  etc.,  fa)  by  steam  vehicles,  provided 
with  cf)nvertible  bodies,  and  (h)  by  petrol  vehicles, 
adapted  foi-  street  watering  and  sewer  flushing  only. 


The  Training  and  Work  of  the  Engineer 


By  H.  T  Wakeham 


Tl  1 IC  work  of  the  engineer  covers  an  extremely 
wide  field,  the  constant  extension  of  which 
renders  almost  every  department  of  i^hysical 
science  a  necessary  and  fundamental  part  of 
a  course  of  education,  founded  upon  a  ])roper  basis 
of  mathematics,  for  those  entering  the  ])rofession. 

To  a  theoretical  preparation  there  must,  before 
a  man  can  be  said  to  l)e  thoroughly  ecpiii)i)cd  for 
his  work,  ])e  added  a  sound  practical  training  in  the 
particular  branch  of  the  profession  he  chooses  to  fol- 
low, or  wherein  to  specialize.  It  is  a  "long,  long- 
way"  to  final  success,  but  in  this  way  only  can  an 
engineer  hope  to  succeed  in  his  work.  Such  a  train- 
ing will  enable  him  to  bring  to  bear  that  thought, 
concentration  and  economical  adaptation  so  necessary 
for  that  inventiveness  and  accommodation  to  cir- 
cumstances which  many  members  of  this  institution 
have  so  skillfully  displayed  in  the  past,  and  which 
have  been  the  means  of  helping  them  to  the  high 
positions  they  hold  in  the  profession,  which  positions 
they  have  so  hardly  won  by  efficient  work  and  con- 
stant application.  The  measure  of  a  man's  theoretical 
knowledge  is  proved  by  his  success  before  a  board  of 
examiners,  but  practical  experience  can  only  l)c  ob- 
tained in  the  workshop  and  on  works  of  construction, 
where  a  man  will,  if  at  all  of  an  observant  nature, 
quickly  see  how  and  where  his  theoretical  ideas  re- 
el uire  modifications  to  meet  actual  constructional 
conditions.  While  I  think  it  is  absolute  necessary  for 
a  sound  theoretical  training  to  be  afforded  to  be- 
ginners in  the  profession,  I  must  confess  that  I  have 
a  sneaking  liking  for  the  man  who  possesses  ideas 
prompted  by  practical  work. 

If  I  may  be  allowed  to  address  a  few  words  to 
the  younger  brethen,  I  would  say,  select  as  models 
two  or  three  of  the  more  successful  practitioners  of 
the  institution  and  follow  their  examples.  By  so  doing 
success  will  probably  ensue.  "Rome  was  not  built  in 
a  day";  neither  will  the  higher  positions  in  the 
municipal  and  county  engineering  world  be  won  in 
a  day's  work.  Such  positions  are,  however,  always 
open-  to  those  who  care  to  take  the  trouble — as  our 
American  friends  would  say — "to  get  there." 

I  would  also  impress  upon  the  younger  members 
the  necessity  for  visiting  works  during  the  prepara- 
tion of  materials  and  (during  the  actual  construc- 
tional o])erations.  The  measure  of  a  man's  know- 
ledge cannot  always  be  judged  from  the  length  of 
his  experience.  For  instance,  two  men  may  go 
through  exactly  the  same  job,  and  at  the  end  one  of 
the  two  may  show  a  much  greater  knowledge  of  both 
its  principles  and  details  than  the  other.  This  arises 
from  the  degree  of  observation  exercised  by  both 
men.  Where  one  fails  in  this,  another  succeeds. 
Much  can  therefore  be  gained  by  observation,  and 
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ihe  more  visits  that  are  made  to  works  in  progress 
the  more  knowledge  will  be  gained  by  the  observant 
student. 

While  offering  a  word  of  encouragement  to  those 
juniors  who  have  already  started  their  professional 
careers,  it  would  not  perhaps  be  out  of  place  if  I  also 
tendered  a  few  remarks  on  the  advantages  of  the 
engineering  profession.  With  the  world  power  of 
England — such  as  is  held  by  no  other  nation — its  vast 
possessions,  its  interest  and  influences,  there  is  an 
almost  unlimited  field  for  a  display  of  energy  by  men 
who  possess  constructive  ability  and  capacity.  In 
comparison  with  other  professions,  eneineering  offer< 
many  opportunities  for  men  to  gain,  not  f)nly  a  good 
living,  but  to  rise  to  positions  of  eminence  in  life — 
positions  of  which  there  are  none  of  more  utility. 

The  most  successful  engineers  have  been  those 
who  have  been  decisive  and  courageous  in  their 
views,  and  who  have  possessed  tact  and  capacity  for 
hard  work.  In  addition  to  these  essentials,  a  con- 
stitutional condition  sufficient  to  withstand  all  kinds 
of  weather  and  physical  and  mental  strain,  form 
necessary  attributes  if  a  man  is  to  succeed. 

With  regard  to  the  scholastic  work  of  a  boy  de- 
sirous of  entering  the  profession,  I  personally  think 
that  such  a  boy,  until  he  attains  the  age  of  sixteen 
or  seventeen  years,  should  be  well  grounded  in 
mathematics,  mechanics,  physics,  chemistry  and 
geometrical  drawing.  A  boy  at  the  age  of  seventeen 
who  can  pass  an  examination  equal  to  the  standard 
of  the  matriculation  examination  of  the  University  of 
London  should  (provided  he  continues  evening  classes 
during  his  pupilage)  very  quickly  make  headway, 
given  the  attainments  and  attributes  I  have  already 
referred  to. 

Should  it  be  within  the  power  of  the  parents  to 
take  a  boy  from  school,  say  at  the  age  of  sixteen, 
and  send  him  direct  to  an  engineering  college  to  take 
a  science  degree  in  engineering,  or  to  an  engineering 
school  provided  with  laboratories  and  workshops,  it 
would  add  greatly  to  his  advantage.  He  would  in 
this  way  combine  theoretical  study  with  practice  of 
the  kind  he  would  obtain  in  an  engineering  works. 
This  knowledge  should  fit  the  boy  for  the  work  he 
would  afterwards  be  called  upon  to  perform  in  con- 
nection with  his  pupilage  in  a  manner  satisfactory 
to  himself,  and  would  remo\e.  to  a  great  extent,  the 
feeling  of  hopelessness  which  often  assails  some  pupils 
when  asked  to  proceed  with  work  which  to  them 
ajipears  both  al:)struse  and  difficult,  but  which  in 
reality  presents  no  difficulty  to  those  who  have  been 
sufficiently  well  grounded  in  their  preliminary  studies. 

On  the  other  hand,  young  men  who  have  received 
a  college  training  must  not  forget  that  there  are 
many  things  which  they  cannot  have  learnt  during 
their  college  course,  and  that  it  will  take  years  of 
j)ractical  experience  to    complete    their  engineering 


August  4,  1915 


THE   CONTRACT  RECORD 


813 


ediicatiun,  ami  eiiahk'  tliriii  to  lake  U|)  i'c>l)i  msihle 
positions. 

An  artistic  draui^Iitsnian  who  lacl<s  that  con- 
stnictii  mal  knowledge  which  will  enable  him  to  pre- 
I'arc  a  scuind  specification  explanatory  of  his  work 
will  not  l)c  able  to  keep  i)ace  in  the  world's  com- 
petitidh  with  the  man  wlio  can  prepare  a  fairly  good 
(hawing  with  a  si)ecification  fnlly  explanatory  of  the 
practical  work  he  desires  shonld  be  carried  ont. 

The  work  of  the  engineer  is  fast  becomings  more 
<tn(l  nil  ire  lechnical  and  important,  and  with  the 
march  of  time  and  competition  it  appears  to  me  that 
I  he  best-trained  men  will  have  the  greater  chance  of 
--uccess,  not  only  in  the  particnlar  branch  practised  by 
members  uf  tliis  institntion,  bnt  also  in  all  other 
branches. 

(Iiiing  brielly  into  the  history  of  engineering,  we 
find  that  one  of  the  first  works  of  magnitude  was 
carried  ont  by  those  of  whom  we  speak  as  "the 
ancients."  It  was  no  less  a  work  than  the  constrnc- 
lion  of  the  canal  nniting-  the  Red  Sea  with  the  Nile. 
That  canal,  we  are  told  by  Plin}',  Avas  originated  and 
begnn  by  Leostris.  ( )thers  say  that  the  work  was 
carried  oiii  by  Xecos,  and  finished  by  Darius  1., 
525  r>.C.  To  whomsover  the  w'ork  may  be  properly 
assigned,  its  existence  shows  that  engineers  were 
actively  at  work  many  centuries  ago. 

As  one  of  the  first  engineering"  works  of  which  we 
ha\'e  an  authentic  record  was  in  connection  with  the 
Xile,  it  ma}-  not  be  misplaced  if  I  recall  the  fact  that 
within  recent  3'ears  a  stupendous  engineering  feat, 
known  as  the  Nile  dam,  was  carried  out  across  the 
same  river,  with  which  work  a  present  eminent  mem- 
ber of  this  institution  was  conspicuously  connected. 

1  deviously  to  the  eighteenth  century  there  were 
man\-  celebrated  undertakings  carried  out  by  engi- 
neers, among  them  being  the  dcjme  of  St.  Mary's, 
Morence,  by  Brunelleschi,  and  the  dome  of  St. 
Peter's,  Rome,  by  Michael  Angelo.  Other  great  en- 
gineers who  practised  centuries  ago  were  San 
Michalin,  the  supposed  inventor  of  the  military  bas- 
tion system,  and  Pagan  and  Vanban,  who  were  both 
celebrated  in  their  different  branches  of  work. 

During  the  eighteenth  and  nineteenth  centuries, 
and  also  in  our  own  time,  there  have  been  many  suc- 
cessful engineering  achievements  of  considerable 
magnitude  connected  with  which,  during  the  more  ad- 
vanced period,  both  past  and  present  members  of  this 
institution  were  engaged.  In  regard  to  some  of  the 
achievements  for  which  members  have  been  respon- 
sible one  may  refer  to  large  extensions  of  the  main 
drainage  w^orks  of  the  Metropolis,  the  main  drainage 
works  of  Frankfort-on-the-Main,  the  supply  of  w^ater 
from  Wales  to  Liverpool,  the  supply  of  water  from 
W  ales  to  I)irmingham,  and  the  additional  supplies  of 
water  to  London.  The  Manchester  Ship  Canal,  the 
I-'orth  i'.ridge,  the  Tay  P>ridge,  the  Tower  liridge,  the 
Simplon  'i'unnel,  the  Severn  Tunnel,  the  Mersey 
tiinneL  and  the  Thames  tunnels,  and  many  other 
works,  comprising  vast  undertakings  and  expendi- 
tures, have  also  been  carried  out  within  com- 
paratively recent  times. 

The  Victorian  era  saw  many  of  the  large  trunk 
railways  and  Ca;nals  of  this  country  l)rought  iinto 
operation,  while  it  appears  but  yesterday  that  the 
Great  Central  Railway  and  several  of  the  large 
metropolitan  tube  railways  were  completed  and  opened 
to  traffic.  The  original  construction  of  railways  in 
this  country  gave  a  great  impetus  to  the  work  of  the 
engineer.  Some  of  the  undertakings  which  made  sucii 
liKii  as  Stephenson,  Telford,  Brunei  and  others  fa- 


mous are  the  bridge  o\  cr  the  T_\  ne,  the  bridge  across 
the  Menai  Straits,  and  the  tubular  Ijridge  at  Saltash, 
which  monuments  appeal  to  us  to-day. 

'J'hose  meni'bers  w-ho  arc  acquainted  with  the 
works  1  ha\e  enumerated  ma}-  with  ])ride  arrogate  to 
themselves  the  satisfaction  of  being  crjnnected  with  a 
profession  which  has  produced  men  of  the  capacity  of 
those  who  carried  out  the  works  to  which  1  have 
referred. 


Causes  of  Metal  Bridge  Corrosion 

DISCUSSING,  before  the  lingineers'  Society  of 
Western  Pennsylvania,  the  protection  of 
metal  structures,  Frederic  M.  Fa}',  of  I'ay, 
Spofford,  &  Thorndike,  consulting  engineers, 
Boston,  pointed  out  that  the  corrosion  of  metal 
bridges  is  due  principally  to  one  or  more  of  four 
causes.  These  are  exposure  to  locomotive  gases;  ex- 
posure to  sea  water;  exposure  to  surface  water  leak- 
ing' through  bridge  floors ;  overstress  of  the  metal,  by 
which  corrosion  has  been  hastened. 

The  condition  of  frequent  wetting  liy  salt  water, 
followed  by  Exposure  to  the  atomsphere,  is  a  severe 
test.  The  Neponset  bridge,  built  in  1877,  was  a  small 
two-leaf  trunnion  bascule  draw  span  with  \vrought- 
iron  girders.  The  counter-weighted  ends  of  the  gir- 
ders were  immersed  in  salt  w^ater  wdienever  the  bridge 
was  open  at  high  tide.  These  girders  were  painted 
frequently,  usually  with  red  lead,  and  the]'  continued 
ill  service  thirtj'-two  years,  until  the  bridge  w'as  re- 
l)uilt. 

Lal")orator3'  experiments  have  shown  that  steel 
stressed  beyond  its  elastic  limit  will  rust  more  rapidly 
than  steel  which  is  not  overstressed.  This  seems  to 
be  borne  out  by  experience  in  certain  cases  of  high- 
way bridges  carrying  constantl}^  increasing  street 
railway  loads.  AAHien  heavy  cars  have  been  put  in 
service  over  these  structures  the  outstanding  legs  of 
the  flange  or  seat  angles  immediate!}'  under  the 
stringers  have  been  found  to  rust  ver}^  rapidly — mucii 
faster  than  the  metal  at  each  side  of  the  stringer. 


Recognition  of  the  Engineer 

For  years  the  B.  C.  branch  of  the  Canadian  Society 
of  Civil  Engineers  have  been  concentrating  their  ef- 
forts upon  placing  the  engineer  on  a  better  footing,  so 
far  as  the  public  recognition  of  his  merits  is  concerned. 
Their  eiTotrs  would  appear  to  be  succeeding  in  part,  if 
one  can  place  a  favorable  construction  upon  the  im- 
portance the  Vancouver  Province  attaches  to  a  certain 
e\  ent  chronicled  in  the  following  paragraph  : — 

Mr.  G.  Miles  Peters,  Government  Engineer  in  charge  of 
tile  False  Creek  dredg'ing  operations,  had  Ijlushcs  blooming 
over  the  whole  length  of  his  six  feet  four  inehes  to-day  when 
his  friends  and  acquaintances  became  aware  that  the  lengthj' 
engineer  had  had  a  daughter  added  to  the  family.  The  Gov- 
ernment official  l)ore  his  honors  with  meekness  and  restraint 
but  he  is  infernally  proud  just  the  same. 

Time  was  when  an  engineer  would  have  had  to 
have  nu)re  inches  than  Mr.  Peters — and  more  daugh- 
ters than  one — to  ha\e  merited  such  dignified  atten- 
tion at  the  hands  of  the  press. 

From  Mr.  W.  .\.  Littlejohn,  City  Clerk,  we  have  re- 
ceived a  copy  of  a  Municipal  Handbook  of  the  city  of  To- 
ronto for  ]i)15.  This  valual)le  pul)iication.  which  is  issued 
annually,  contains  complete  information  on  practicallj'  every 
|)liase  of  civic  activity,  as  well  as  many  practical  notes  and 
statistics  reletting  to  constructional  developments, 
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Comparative  Building  Costs 

C()MI'  \U.\'I'I\  I':  li.niufs  of  cost  always  ap- 
lual  111  llie  htiilcliii-  contractor,  and  those 
L^ncn  ill  one  of  tiie  committee  reports 
|)rcsentc(l  at  the  hnnhcrmcn's  mass  meeting 
recently  held  nndcr  the  anspices  of  the  Forest 
Products  h'edcration  in  the  City  of  Chicago,  cannot 
fail  to  prove  of  more  than  ordinary  interest,  'i'he 
report  in  question  dealt  witli  the  comparative  prices 
of  building  construction,  and  was  prei)ared  hy  J.  Nor- 
man Jensen,  architectural  engineer  of  the  building 
department  of  Chicago. 

Mr.  Jensen  pointed  out  the  extreme  difficulty  of 
giving  comparative  costs  between  residences  whicii 
are  ])uilt  of  frame  construction  and  those  built  ol 
other  types,  but  in  order  to  obtain  a  com])arison  l)c- 
tween  the  cost  of  small  frame  and  brick  buildings  in 
the  City  of  Chicago,  an  architect  prepared  complete 
plans  and  sjiecifications  of  quite  a  niunbcr  of  one  and 
two-storey  buildings  and  then  obtained  bids. 

Since  in  making  any  comparison,  the  inteiior 
finish,  plumbing,  etc.,  is  assumed  to  be  the  same,  the 
final  analysis  is  in  the  cost  of  the  walls  of  the 
building,  'i'lie  cost  of  labor  and  materials  in  place, 
of  the  walls  nf  these  small  buildings,  exclusive  of  the 
])lastcring  of  the  \\all>,  runs  about  as  follows: 


Frame 

S<i.  ft. 

2x4  in..  It)  ill.  cc'iitrcs,  yellow  pine  sludcliiif;    5c 

1x6  in.  slicatliins,  and  1  layer  of  paiur    .5c 

Cypress  firci|)  siding   5c 

Painting  .  . .  . ,  2c 

Total    18c 

Brick 

S  in.  cniiiiiK  111  dirick  side  wall    21  to  22c 

4  ill.  fa(c-l)rick  and  S  in.  coniinon  lirick  front 

wall    45  to  50c 

Stucco 

2x4  ill.,  Hi  in.  centres,  ytdlow  i)ine  sludding    5c 

1x6  in.  sheathing,  and  1  layer  of  jiaper    5c 

Stucco  on  galvanized  wire  lath   12c 

Total    22c 


In  the  abo\c  analysis  eomnioii-brick  is  estimated 
at  $16  to  $17  per  M.,  material  and  labor.  All  the 
above  prices  include  the  contractor's  i)r()fit.  l-rom 
this  analysis  it  is  seen  that  the  cost  of  the  common- 
brick  and  stucco  wall  is  about  the  same,  and  that  the 
walls  of  a  frame  building  cost  about  20  per  cent,  less 
than  either  of  them  ;  4-in.  face-brick  and  8-in.  com- 
mon-brick front  wall  is  about  two  and  one-half  as 
cx])ensi\'c  as  a  frame  front  wall. 

In  each  case  in  which  a  frame  building  was  com- 
pared with  a  similar  brick  building  the  size  of  rooms, 
phiinbing,  trim,  interior,  finish,  etc.,  were  identical. 
In  all  eases  the  frame  building  had  a  shingle  roof 
while  the  brick  structure  was  provided  with  a  non- 
eoml)ustil)le  roof.  The  average  of  these  bids  on  these 
buildings  was  as  follows: 

I'rainc  Brick 


One-storey  cottage,  22x:U)  ft   .$l,7t!)  $1,82.3 

One-storey  cottage,  20x36  ft   2,394  2,684 

One-storey  cottage,  21x48  ft   :!.41!)  3,906 

Two-storey  flat,        24x34  ft   4,185  4,564 


h'rom  these  figures  it  w  ill  be  seen  ihr't  the  cost  of 
the  frame  building  v>as  about  10  per  cent,  less  than 
a  similar  brick  building. 

The  substitution  of  inferior  materials,  or  the  using 


of  materials  less  in  (piality  or  ijuantity  ♦han  that  called 
for  in  the  specifications,  is  kn:)wn  to  the  consti'iictor 
as  "skinning  the  job."  This  is  one  of  the  factors 
which  is  helping  to  legislate  against  the  use  of  lum- 
l)er  in  mill  constructed  buildings.  A  specification  is 
drawn  u])  intending  to  obtain  the  best  grade  ma- 
terial. Some  enterprising  dealer,  or  contractor,  <>y 
other  party,  deliberately  i)laces  an  order  for  an  in- 
ferior lumber.  The  mill  man  either  does  not  know  or 
does  not  care  al)out  the  deception,  'i  he  lumbe<-  gets 
on  the  job,  and  then  the  trouble  begins.  The  archi- 
tect or  engineer  condemns  the  sticks  sent,  but  the 
owner  needs  his  building  in  a  hurry  and  accepts  the 
lumber  under  protest.  The  architect  listens  more  ar- 
tcntively  to  the  concrete  man  on  the  next  job,  and  the 
lumber  salesman  wonders  why  he  does  not  get  any 
more  orders  out  of  that  architect's  office.  'i  lie 
architect  can  watch  the  local  materials  which  go  iniij 
his  concrete  building,  but  he  d(jes  not  intend  to  stand 
o\er  the  mill  man  perhaps  a  thousand  miles  from  lu'- 
office. 

\\  itii  regard  to  the  cost  of  w  hat  is  know  n  as  mill 
construction  as  compared  with  other  types  of  con- 
struction, it  may  be  stated  that  one  advantage  of  the 
former  is  lower  cost.  Perhaps  the  best  way  to  com- 
I'are  costs  is  to  mention  a  number  of  actual  l)ids  on 
completed  structures.  In  a  certain  large  architect':^ 
office  a  design  was  prepared  of  a  l)uilding  which  wa> 
to  be  erected  in  an  old  manufacturing  district  in 
Chicago.  The  building  was  five  storeys  and  basement 
high,  100  by  100  feet,  and  designed  for  280  lbs,  live 
load.  The  panels  in  the  standard  mill  design  were  14 
by  16  feet,  and  brick  bearing  walls  were  used  through- 
out. The  concrete  building  of  the  same  height  and 
size  was  designed  in  the  most  economical  type  of  flat 
slab  concrete  skeleton  construction.  The  actual  bid 
fur  the  mill  constructed  building  was  $65,100  and  for 
the  concrete  type  $72,200. 

Another  building    seven    storeys    and  basement 
high,  68  by  75  feet,  was  designed  for  150  lbs.  live  load. 
The  panels  in  both  designs  in  this  case  were  18  by  16 
feet.    The  mill  constructed  building  cost  $65,400,  and 
the  concrete  building  $75,300. 

If  wood  floors  had  been  recjuired  in  these  build- 
ings, the  difference  between  the  mill  and  the  con- 
crete prices  would  have  been  greater  than  ever.  In 
the  buildings  which  were  compared,  the  elevators, 
heating,  lighting,  si)rinkler  equipment,  etc.,  were  the 
same. 

It  is  useless  to  attempt  to  make  a  sweeping  state- 
ment as  to  how  much  a  mill  constructed  building 
should  cost  per  cubic  foot,  or  sqtfare  foot,  or  a  con- 
crete building  on  the  same  basis.  Sometimes  a  mill 
constructed  building  of  a  certain  area  would  have  to 
be  divided  by  a  brick  wall  with  fireproof  doors,  from 
basement  to  roof.  A  similar  concrete  building  would 
not  require  this  dividing  w-all,  according  to  building 
ordinances.  The  cost  of  this  brick  wall  alone  would 
offset  part  of  the  cost  of  the  concrete  building.  The 
best  that  can  be  done  is  to  take  all  the  known  facts 
into  consideration,  and  try  to  arrive  at  general  con- 
clusions, based  on  a  great  many  comiiarative  designs, 
and  on  the  experience  of  the  best  architects  and 
builders. 

The  writer  has  before  him  a  long  list  of  build 
ings  constructed  within  the  last  four  years  in  a  newly 
developed  manufacturing    district    in    Chicago.  The 
vast  majority  of  these  buildings  are  of  the  mill  con- 
structed type,  ranging  in  cost  from  $15,000  to  $225.- 
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000.  The  Cost  ])er  cubic  loot  rani^ed  IrDiii  dc  to  11c 
and  ])er  scjuare  foot  80c  to  $1.70. 

The  rans^c  of  costs  is  so  great  that  no  gen- 
eralization can  be  made  on  them  onl\-.  'i'he  i:)oint 
w  liicii  the  writer  wishes  to  make  is  that  these  build- 
ings were  built  of  mill  construction  in  preference  to 
concrete  or  other  type  of  construction.  In  a  great 
uiauv  cases  these  buildings  were  designed  in  othe; 
l\  pes  t)f  construction  besides  mill.  .  The  same  exterior 
walls,  the  same  mechanical  cqui])ment,  the  same 
si)rinkler  system,  etc.,  was  used  throughout,  the  only 
\arialion  being  the  type  of  floor  construction  adopted 
r.s  comparing  the  costs  of  the  different  types  of  con- 
struction, the  following  conclusions  were  reached: 

With  column  spacing  not  exceeding  1()  feet,  mill 
constructed  buildings  designed  for  100  lbs.  live 
C(i>t  20  jjer  cent,  less  than  concrete  buildings;  for  150 
lb>.  live  load,  1.^  ])er  cent,  less,  and  200  lbs.  live  load 
about  10  ]icr  cent.  less.  When  the  live  load  was  350 
lbs.  (jr  over  a  concrete  building  was  cheaper. 

It  was  stated  that  the  above  analysis  was  based 
on  Column  spacing  of  16  feet  or  less.  When  the  re- 
(|uired  column  spacing  in  any  building  is  greater  than 
H)  feet,  the  relative  economy  of  mill  construction  dis- 
appears. It  has  been  found,  however,  that  the  co\- 
umn  >paciug  of  16  feet  is  ample  enough  for  the  \ast 
majority  of  manufacturing  and  other  mercantile  i)usi- 
ue>ses.  The  live  load  mentioned  is  the  load  per 
square  foot  which  can  be  safely  put  on  top  of  the 
floor.  This  live  load  is  usually  the  weight  of  ma- 
chinery, or  goods  placed  on  the  floor.  For  most  light 
manufacturing  buildings  a  live  load  of  100  lbs.  per 
s(|uare  foot  is  sufficient,  and  for  75  per  cent,  of  the 
buildings  used  for  storage  purjjoses  200  lbs.  per 
square  foot  is  all  that  will  ever  be  placed  on  the  floors. 
So  the  column  spacing  and  the  loads  cover  most  of 
tlie  cases  which  ma}'  arise. 

Another  ])oint  which  determines  the  adoption  of 
mill  Constructed  building  in  preference  to  concrete  is 
the  fact  that  in  ordinar}-  lines  of  business  the  rate  of 
insurance  on  a  sprinkled  mill  constructed  building  and 
contents  runs  about  25c,  while  the  rate  on  a  con- 
crete building  and  contents,  unsprinkled,  runs  about 
45c.  The  rate  on  both  types  of  construction, 
sprinkled,  is  about  the  same,  Init  the  cost  if  install- 
ing the  sprinkler  system  in  the  concrete  building 
makes  the  total  cost  still  higher  in  comparison  with 
a  mill  building.  .\  concrete  building  in  which  wooden 
floors  are  used  cannot  compete  with  mill  cou- 
>lruclii  lU. 


Examination  of  concrete  exposed  to  severe  heat 
in  the  course  of  the  fire  at  the  Edison  works,  showed 
that  the  material  generally  was  very  hard  and  gave  no 
evidence  of  calcination.  The  dehydration  observed  on 
the  surface  did  not  extend  into  the  mass  of  the  con- 
crete, the  strength  of  which  remained  unimpaired.  A 
s])ecial  committee  appointed  to  investigate  the  fire  state 
tliat  "considering  the  extraordinary  conditions  sur- 
rounding this  fire,  the  behaviour  of  the  concrete  iniild- 
ings  was  highly  satisfactory  and  constituted  an  ex- 
cellent demonstration  of  the  merits  ol  concrete  as  a 
fire-resisting  building  material." 

Some  of  the  modern  theories  for  reinforced  con- 
crete design  are  not  ])ractical  and  do  not  give  the  de- 
signer any  means  of  knowing  what  factor  of  safety  liis 
constructions  have,  and  prevent  a  sound  develoinnmt 
of  the  art  of  reinforced  concrete  c<.)nstrnction. —  L.  |. 
Menscli,  Chicago. 


The  Use  of  Sandstone  in  Building 

ONE  of  the  varieties  of  stone  that  has  been  in 
important  use  for  structural  and  decorative 
purposes  ever  since  the  dawn  of  civilization 
is  sandstone.  This  is  of  very  wide  (,)ccurrence, 
being  found  in  almost  every  country,  and  it  has  such 
diversity  of  color  and  texture  that  it  would  naturally 
be  chosen  for  architectural  use,  says  Stone.  Besides 
its  beauty,  sandstone  has  been  commended  to  the  build- 
er by  its  great  durability  and  its  resistance  to  attacks 
by  fire  and  the  acids  of  the  atmosphere.  Many  of  the 
most  notable  buildings  that  have  come  down  from 
antiquity  are  of  sandstone.  Temples  and  statues  in 
ancient  Egypt  were  cut  in  this  material,  although  the 
patient  craftsmen  were  just  as  willing  to  carve  lime- 
stone, granite,  or  even  the  intractable  basalt  and  por- 
phyry. 

In  Persia  and  the  various  countries  of  Asia  Minor, 
gigantic  structures  were  reared  in  sandstone,  the  ruins 
of  which  have  survived  to  awaken  our  admiration  and 
wonder.  The  remarkable  rock-cut  temples  and  tombs 
of  Arabia  Petra  are  carved  entirely  from  great  clifls 
of  sandstone.  The  stone  is  a  beautiful  and  delicate 
pink  in  color,  with  occasional  markings  in  yellow,  and 
the  effect  of  rich  carvings  iu  such  a  material  can 
scarcely  be  imagined. 

In  later  times,  sandstone  was  used  very  generally 
for  cathedrals  and  churches  in  England  and  on  the 
Continent.  This  made  it  possible  to  produce  efl.'ects 
not  only  in  stone  of  yellow  and  grey  but  also  in  brown, 
pink  and  red,  and  striking  contrasts  were  available. 
It  is  only  \yithin  the  past  few  years  that  the  present 
generation  has  learned  the  lesson  of  the  excellent  ef- 
fects of  polychromatic  construction  which  might  have 
been  drawn  long  ago  from  the  work  of  our  forefathers. 
The  varying  colors  of  marble  and  sandstone  enabled 
them  freely  to  apply  polychromy,  both  structural  and 
decorative. 


A  Mark  Twain  Story 

When  Mark  Twain  in  his  early  da3's  was  editor 
of  a  Missouri  paper,  a  superstitious  subscriber  wrote 
him  saying  that  he  had  found  a  spider  in  his  paper, 
and  asking  him  whether  that  was  a  sign  of  good  or 
bad  luck.  The  humorist  wrote  him  this  answer  and 
Ijrinted  it : — 

"Old  Subscriber:  Finding  a  spider  in  your  paper 
was  neither  good  luck  nor  bad  luck  for  3'ou.  1  he 
spider  was  merely  looking"  over  our  page  to  see  whicii 
merchant  is  not  advertising,  so  tiiat  he  can  go  to  that 
store,  spin  his  web  across  the  door,  and  lead  a  life  of 
undisturbed  peace  ever  afterwards." 


Investigation  in  connection  with  electrolytic  action 
on  fifteen  hundred  concrete  poles  on  the  Utica-Syra- 
cuse  lines  of  the  New  York  State  railwa\  s  during  the 
last  five  years  show  of  these  poles  only  three  developed 
defects,  which,  upon  investigation,  proved  to  l)e  di- 
rectly traceable  to  leakage  of  the  600-volt  trolley  cur- 
rent through  ilu-  reinforcing  rod  to  earth.  In  every 
case  ample  warning  of  the  failure  was  given  by  the 
gradual  cracking  of  the  concrete  long  before  the  pole 
was  liable  to  fail  altogether.  The  niain  iiUeresl  of  the 
investigation  is  the  ct)nclusive  manner  in  which  it  con- 
tradicts the  gloomy  forebodings  sometimes  ex])ressed 
by  the  opponents  of  reinforced  concicle  on  the  subject 
of  electrolysis. 
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The  Efficient  Control  of  Reinforced  Concrete 

Construction 


A  number  of  casualties  have  attended  construc- 
liiiii  in  concrete.  A  sudden  collapse  of  a  portion  of  a 
reinforced  concrete  building  in  a  large  city,  attended 
with  loss  of  life  of  workmen,  generates  in  the  public 
mind  a  fear  of  concrete  construction;  and  a  prospec- 
tive i)uilder  is  likely  to  res(jrt  to  a  less  ])ermanent 
and  less  fitting  style  of  bui.lding  because  of  the  un- 
certainty, lie  knows  that  a  concrete  building  is  ser- 
viceable and  i)ermanent  after  the  cement  has  set, 
but  he  fears  the  risk  arising  during"  construction. 

Structural  engineers,  on  the  other  hand,  know 
thai  the  percentage  of  failures  is  small,  and  the  ac- 
cidents to  be  a\()i(iable. 

I  )augerous  conditions  in  reinforced  concrete 
construction  arise  from  (1)  inadecpiate  designs;  (2) 
defective  materials,  and  (o)  unfavorable  weather 
ciiuditinus  and  lack  ol  care  under  those  conditions. 

.All  I  if  these  elements  may  be,  and  are,  controlled 
in  the  larger  cities  b\'  building  codes  and  active  in- 
specliiiU.  l'"or  instance,  in  the  city  of  Chicago,  which 
has  an  unusually  efficient  and  watchful  building 
department,  there  have  been  no  serious  failures  of 
reinforced  concrete  buildings  under  construction.  In 
this  cit\-  designs  are  checked  o\er  very  carefully  to 
see  that  they  conform  with  the  conservati\'e  i)ractice 
established  by  the  building'  code  of  that  city. 

It  is  in  the  smaller  cities,  that  are  not  large 
enough  to  demand  ])ermanent  buildings,  but  without 
building  codes,  that  the  nmst  dangerous  C()ndition> 
obtain. 

The  building  codes  ai'C  thought  tn  lie  too  con- 
ser\ati\e  bv  some  designing  engineers  nf  companies 
interested  in  the  sale  of  materials,  b'or  instance, 
while  these  codes  generall}'  permit  16,000  lbs.  stress 
per  s<|uare  inch  upon  ordinary  reinforcing  steel,  some 
designers  will  increase  this  to  20,000  lbs.  where  the 
code  does  not  pre\'ent,  and  under  circumstances  where 
the  sale  of  the  material  depends  upon  a  low  total 
price. 

Many  l)uildings  have  been  erected  under  designs 
that  are  not  conser\ ati\e  and  yet  ha\ e  gi\en  gocid 
ser\ice.  Their  construction  has  been  under  laxurable 
conditions  with  reference  to  cement,  sand,  weathe-' 
conditions,  and  skill  of  workmen;  and  the  lack  of 
factor  of  safety  in  design  has  been  counter-balanced 
by  the  increased  factor  of  safety  in  materials. 

Codes,  however,  must  recognize  average  condi- 
tions. The  architect  or  structural  engineer  or  com- 
mercial firm  su])plying  material.  v\ho  has  dr;iv\n  uixiu 
the  factor  of  safety  in  design,  and  then  has  met  un- 
ex])ected  conditions  in  the  materials,  weather  coiv- 
ditions,  etc.,  and  has  a  failure  on  his  hands,  is  cer- 
tainly in  a  weak  position. 

The  larger  number  of  failures  of  concrete  build- 
ings occin-  during  the  late  fail  when  the  low  teni- 
])erature  and  wet  weather  ])revent  the  cement  from 
hardening  properly.  At  this  time,  too,  the  owner  is 
anxious  to  get  into  the  building.  Every  one  is  in 
haste;  forms  are  struck  l)efore  the  concrete  is  hard 
enough  to  support  the  floors  above;  the  roof,  which 
is  often  the  weakest  part  of  the  design,  is  being 
covered  with  cinders  into  which  the  rain  seeps.  In- 
stead of  weighing  45  lbs.  per  cubic  foot,  the  weight 
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of,  these  cinders  may  run  up  to  100  lbs.  per  cubic 
feet.  Then,  too,  the  plumber  may  seriously  overload 
a  portion  of  the  floor  with  piles  of  pipes,  may  even 
remove  a  form  support.  Under  these  conditions  it  is 
ncj  wonder  that  failures  occur.  In  the  presence  of  these 
unfortunate  failures  a  designer  who  has  furnished  a 
conservative  design  is  in  a  strong  position. 

The  writer  has  investigated  and  made  reports 
upon  several  failures  in  which  it  has  been  necessary 
to  criticise  the  design.  In  some  of  these  cases  the 
architect  has  originally  made  a  conservative  design 
with  sufficient  materials  and  proper  connections.  The 
sales  engineer  of  a  company  supplying  steel  has 
afterward  prevailed  updn  the  architect  and  owner  to 
allow  a  substitute  design.  The  latter  is  shaved  down 
to  the  lowest  limit,  involving  high  stress  in  steel, 
short  laps  for  bond,  and  defective  continuity.  While 
the  substitute  design  will  save  in  the  cost  of  steel, 
the  per  cent,  saved  on  the  cost  of  the  entire  build- 
ing is  usually  small  and  will  no  justify  the  risk  ol 
the  entire  structure. 

While  recognizing  the  fact  that  methods  of  con- 
structi(jn  and  dimensions  of  structures  pnjceed  partl\' 
upon  ex])erience  and  the  desire  for  econcjmy,  the 
writer  urges  that,  in  the  case  of  reinforced  concerte, 
designs  should  follow  building  codes  and  the  report 
of  the  conservative  practice  as  fixed  by  the  joint  com- 
mittee on  concrete  and  reinforced  concrete  which  has 
recently  been  adopted  l)y  the  American  Society  of 
Civil  Engineers  and  the  American  Society  for  Testing 
Materials. 

The  standard  designs  of  some  of  the  constructing 
companies  are  also  reliable  and  conservative.  .A 
special  mention  might  be  given  to  the  Kahn  stan- 
dards of  the  Trussed  Concrete  Steel  Co..  Detroit,  and 
those  of  the  C"orrugated  Bar  Co..  Buffalo,  for  the 
dimensions  of  beams  and  girders  of  ordinary  floors 
and  roofs. 

The  codes,  however,  are  naturallv  behind  hand 
in  respect  to  the  newer  forms  of  construction,  such  as 
the  so-called  "flat  slab"  design. 

In  construction  with  new  materials  the  tendency 
is  to  follow  forms  that  have  been  developed  for  old 
materials.  Thus  the  first  reinforced  concrete  build- 
ing used  the  old  wooden  construction  of  girders,  floor 
beams,  and  slabs  between  the  latter. 

In  another  line  the  first  railway  coaches  were 
l)atterned  after  stage  coaches. 

Reinforced  concrete,  however,  is  continuous,  like 
the  old  constructions. 

The  flat  slab  idesigns  omit  girders,  and  floor 
beams.  There  is  a  continuous  slab  over  the  entire 
floor,  and  it  rests  upon  and  is  monolithic  with  the 
expanded  heads  of  the  cohnnns. 

The  steel  is  disposed  in  either  a  four- way  sys- 
tem or  a  two-way  system. 

These  constructions  are  usually  i)atented.  Ad- 
vantages are  (1)  the  better  lighting  of  the  room. 
(2)  the  increased  head  room.  (3)  decreased  storey 
height,  (4)  more  simple  installation  of  sprinkling 
systems,  (5)  simpler  form  work,  and  (6)  a  construc- 
tion more  in  keeping  with  the  material. 

I'he  construction  is  generally  considered  more 
suitable  for  loads  uj)  to  .^00  lbs.,  and  columns  spac- 
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ini;  up  to  24'  than  for  larger  loads  and  wider  spacing;-. 
When  the  panel  becomes  rectangular  instead  of 
square,  the  long  side  should  not  exceed  the  sliurl 
side  more  than  1-3  part. 

The  depth  of  slab  should  be  at  least  1-30  the  sikui 
between  column  centres. 

The  design  of  the  expanded  head  of  the  column 
needs  attention.    It  should  be  stiff. 

The  steel  is  in  the  bottom  of  the  slab  at  the 
centre  of  the  panel,  and  passes  up  to  the  top  of  the 
slab  near  the  quarter  point  of  the  span. 

The  steel  that  passes  from  one  panel  to  another 
should  lap  well  over  into  the  next  span  at  least  60 
diam.  l^eyond  the  edge  of  the  column  cap.  And  where 
bdlli  l)ars  are  counted  upon  as  reinforcing  over  the 
(.■(ihmin,  thev  should  keep  well  up  in  the  top  of  the 
slab  (i\cr  the  ccilumn,  and  run  ()0  diam.  be_\'on(l  the 
(|uarter  point  ui  the  span. 

The  amount  of  steel  should  be  about  the  same 
in  the  various  patented  arrangements  for  given  loads 
and  spans. 

Over  the  column  head,  the  amount  of  steel  should 
be  sufficient  to  resist  an  external  bending  moment 
equal  to  1-15  W/L  (for  interior  square  panel)  ;  where 
W=total  load,  live  and  dead,  on  panel ;  L=span  centre 
to  centre  of  column  along  direct  line. 


Garbon-Paper  Tracings  for  Blue-Printing 

Ax  interesting  expedient  was  adopted  by  Lloyd 
r.  Emory,  of  Philadelphia,  Pa.,  for  getting 
out  a  set  of  wi  irking  plans  in  a  hurry,  and  is 
described  in  Engineerings  News.  The 
nnl\  drawing  materials  on  hand  were  two  triangles, 
a  hard  pencil  and  a  scale.  Getting  some  tough  tissue 
l)ai)er  fnmi  a  dressmaking  establishment,  he  first 
made  the  drawings  in  pencil  on  the  tissue  paper, 
then  laid  si>nic  sheets  of  carbon  j^aper  face  up  on' 
the  table  with  the  tracings  over  them  and 
retraced  all  the  lines  of  the  drawings,  thus  back- 
ing them  with  the  imprint  of  the  carbon.  Only  48 
hours  was  available  for  the  set  of  plans.  In  20  hours 
straight  work  they  were  completed,  and  time  enougii 
w  as  left  to  get  them  printed  in  the  blue-printing 
room  (jf  a  local  shop.  He  had  since  used  the  idea 
extensively. 

The  claim  is  made  that  with  carljon  tracing  a 
jiaper  drawing  can  be  done  in  one-fourth  or  one-third 
the  time  of  making  an  ink  tracing;  but  not  all  drafts- 
UKU  will  agree  on  this  point.  In  any  event  the 
method  is  applicable  only  to  simple  drawings — large- 
scale  details  and  the  like — and  not  to  drawings  with 
fine  detail,  etc. 

When  se\eral  drawing>  with  the  same  foundation 
w.irk  but  witli  alternative  details  are  t(j  be  made,  a 
ni(j(lificalii  lu  df  ibis  method  might  be  applied,  using 
double-faced  carlmn  jjapeT  and  twu  wr  more  sheets 
of  i^aper. 


Extensive  public  and  private  works  are  in  progress  in 
many  parts  of  New  Brunswick.  The  contract  has  been  award- 
ed by  the  Provincial  Government  for  the  construction  of  a 
new  bridge  across  the  Petitcodiac  at  Moncton.  The  con- 
tractors are  already  on  the  ground  and  hope  to  have  the  sub- 
structure well  advanced  before  cold  weather  sets  in.  Three 
large  churches  are  in  course  of  erection  at  Moncton.  A 
school  building  of  large  size,  and  a  city  hall  and  market  arc 
also  planned.  Bathurst  has  awarded  the  contract  for  an  ex- 
tensive water  and  sewerage  plant.  The  contract  price  is 
abiiut  $i:!i,non. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


John  G.  Scurry,  a  railroad  engineer,  widely  known  on 
the  Pacific  Coast,  died  last  week  at  Seattle.  The  late  Mr. 
Scurry  was  seventy  years  of  age. 

On  the  recommendation  of  Mr.  M.  J.  Butler,  the  Montreal 
Council  have  decided  to  expend  $360,000  on  the  construction 
of  a  retaining  wall  on  the  north  side  of  the  filtration  plant. 

Mr.  W.  A.  McLean,  Chief  Engineer  of  Highways  for  the 
Province  of  Ontario,  has  submitted  a  report  in  connection 
with  the  Completion  of  the  Toronto-Oshawa  road,  which  he 
estimates  would  cost  nearly  $300,000. 

The  new  factory  which  is  to  be  erected  at  Hamilton, 
Ont.,  for  the  T.  Eaton  Company,  Limited,  is  to  cost  $150,000. 
The  proposed  building  is  L-shaped  in  design,  four  storeys 
high,  of  reinforced  and  brick  construction. 

Although  by  no  means  brisk,  there  is  a  slight  improve- 
ment in  the  builders'  supply  trade  of  Montreal.  This,  of 
course,  is  the  busiest  period  of  the  season,  and  the  local 
demand,  together  with  buying  from  the  province  of  Quebec, 
has  helped  to  make  the  situation  more  favorable. 

The  Mayor  of  Toronto  is  authority  for  the  statement 
that  the  last  obstacles  in  the  way  of  constructing  the  new 
L^nion  Station  at  Toronto  have  been  removed.  He  states 
that  the  Toronto  Terminal  Company  is  now  in  possession 
of  ample  funds  and  that  the  contractors,  the  Lyall  Construc- 
tion Company,  are  ready  to  go  on  with  the  work. 

With  the  name  of  Boving-  Hydraulic  and  Engineering 
Company,  Limited,  J.  B.  Flavelle,  W.  Flavelle,  D.  McLean, 
j.  Carew,  and  T.  H.  Stinson,  all  of  Lindsay,  Ont.,  have  iii- 
corporated  a  company  for  the  purpose  of  carrying  on  the 
business  of  mining,  electrical,  mechanical,  hydraulic  and 
civil  engineers  and  contractors.  The  capita!  stock  of  the 
new  company  is  $500,000. 

Mr.  F.  McArthur,  City  Engineer  of  Regina,  is  leaving 
the  West  shortly  to  return  to  Guelph  as  City  Engineer.  This 
is  the  second  time  that  Mr.  McArthur  has  been  City  Engineer 
of  Guelph  so  that  he  has  the  particular  advantage  of  being- 
familiar  with  engineering  conditions  in  the  Royal  City.  He 
first  went  to  Guelph  as  City  Engineer  in  1898,  fresh  from 
graduation  at  Queens  University.  Kingston,  and  went  to  Re- 
gina three  years  ago. 

The  Canadian  steel  industry  would  appear  to  have  great 
possibilities  according  to  a  report  given  out  last  week  in 
Montreal  by  Mr.  A.  M.  Rogers,  who  had  just  returned  from 
a  tour  through  Nova  Scotia.  Mr.  Rogers  is  authority  for  the 
statement  that  both  the  Dominion  Steel  Corporation  and  the 
Nova  Scotia  Steel  Corporation  are  working  full  blast,  having 
tremendous  war  orders.  They  are  engaged  in  making  rails, 
rods,  billets,  and  nails,  and  the  Dominion  Company  are  also 
manufacturing  toluol,  the  new  high  explosive  base  secured 
from  coal  tars. 

Mr.  Angus  Smith,  City  Engineer  of  Prince  .\rthur.  Sask., 
has  received  the  degree  of  C.  E.  from  the  University  of 
Toronto.  Mr.  Smith  graduated  from  the  School  of  Science 
in  the  year  1894  and  has  been  constantly  engaged  in  muni- 
cipal engineering  since  that  date.  It  is  of  interest  to  note 
that  Mr.  Smith  has  the  distinction  of  having  built  the  only 
sea  walls  for  foreshore  jjrotection  in  Canada — one  the  Dallas 
Road  sea  wall  and  the  other  the  Ross  Bay  sea  wall  at  \'ic- 
toria,  B.  C,  the  former  being  1,700  feet  long  and  the  latter 
3,800  feet  long.  These  walls  were  built  at  the  same  time, 
but  they  are  absolutely  different  in  design — each  being  suit- 
able for  its  particular  situation.    The  structures  have  with- 
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stood  severe  storms  during  the  ijast  four  years  and  they  are 
considered  one  of  the  engineering  points  of  interest  at  the 
coast. 

F'reiiarations  are  being  made  for  the  installation  of 
eclitipmcnt  in  the  rooms  set  apart  for  the  Ceramic  I^aboratory 
at  Toronto's  new  'I'echnical  School.  A  kiln  will  he  con- 
structed under  the  direction  of  Mr.  A.  V.  Greaves- Walker,  of 
tlie  Sun  P.rick  Company.  'I'lie  design  is  the  same  as  that 
made  l)y  Mr.  Walker  for  the  new  Government  testing  plant 
at  Ottawa  and  erected  under  the  direction  of  Mr.  Joseph 
Keele.  .\  re-jiress  is  l)eing  presented  l)y  Mr.  J.  E.  I'rid,  pre- 
sident of  the  C.  .\'.  C.  T'.  A.  If.  C.  Haird,  Son  &  Company, 
of  Parkhill,  Ont.,  will  sup|)ly  a  No.  2  Kells  machine  with  clay 
feeder,  and  an  H  x  20-in.  end  delivery  pugmill,  together  with 
the  necessary  cul-otT  tables  and  dies.  This  e(|uipment  will  be 
installed  at  an  early  date,  and  will  be  ready  for  the  l)eginning 
of  the  course  in  ceramics  this  fall.  'I'he  Sun  l-irick  Company, 
(if  Tiiinntci,  are  i^iviug  a  Martin  upright  six-brick  stock  ma- 

'!"])(■  Canadian  Western  I-'ciundry  and  Supply  Company  is 
the  name  of  a  new  corporation,  urgani/.ed  and  financed  by 
Alln-rta  men,  which  will  form  an  important  addition  to  Cal- 
gary's industrial  concerns.  Tiie  new  company  has  been 
formed  by  an  amalgamation  of  the  International  Supply 
Company,  of  Medicine  flat,  tlie  Westt'rn  ]'"oundry  .-md  I'.ipn'p- 
ment  Comijany,  of  Calgary,  and  the  Canadian  lupiipment  and 
Supply  Company,  of  Edmonton  and  Calgary.  If  is  cajjital- 
ized  at  .$1 ,000,000  and  its  officers  are  as  follows:  President,  \V. 
H.  McLaws;  Vice-President,  T.  A.  McAuley;  Treasurer,  F. 
Leslie  Bell;  Secretary,  A.  T.  MacWilliam;  Manager,  Geo.  A, 
Mackenzie.  The  company  will  handle  i)!umbing  and  heating- 
supplies,  builders'  supplies,  railway  contractors'  supplies,  oil 
and  gas  well  su])i)lies,  and  heavy  foundry  and  brass  work. 
They  will  make  a  specially  of  heating  and  ventilating  returns 
for  schools  and  churches.  Tiie  company's  plant  at  Medicine 
Hat  is  now  working  night  and  day  making  high  e.xplosive 
sludls  for  the  army. 


The  Passing  of  a  Great  Engineer 

Sir  Sandford  Fleming,  the  distinguished  engineer  who 
was  regarded  as  the  Dean  of  the  profession  in  Canada  and 
as  "the  father  of  the  Canadian  Pacific  Railway."  died  last 
week  at  Halifax,  N.  S.,  at  the  advanced  age  of  88.  Born  at 
Kirkcaldy,  in  Fifeshire  (Scotland),  in  1827,  he  came  to  Can- 
ada at  the  age  of  eighteen  and  joined  the  engineering  staff 
of  the  Northern  Railway,  Toronto,  of  which  subsequently  he 
became  Chief  Engineer.  In  1803  he  was  appointed  by  the 
British  and  Canadian  Governments  to  conduct  a  survey  for 
the  first  link  of  a  railway  joining  the  Atlantic  and  the  Pacific. 
His  plans  showed  the  practicability  of  the  scheme,  which  de- 
veloped when  carried  out  into  the  Canadian  Pacific  Railway 
system.  Among  many  of  his  other  important  enterprises  was 
the  railway  system  of  Newfoundland.  In  1877  her  late  Maj- 
esty Queen  \'ictoria  made  him  a  Companion  of  the  Order 
of  .St.  Michael  and  St.  (jeorge,  and  he  became  a  Knight  Com- 
mander in  1807.  .Sir  Sandford  Fleming  had  received  honors 
from  many  of  the  leading  universities.  He  had  l)een  Chan- 
cellor of  Queen's  University  several  times. 

.Sir  George  E.  Foster,  .Xcting  Premier,  pays  the  follow- 
ing tribute: 

"The  death  of  .Sir  .Sandford  Fleming  deprives  Canada  of 
one  more  of  its  outstanding  men.  His  connection  with  the 
early  history  and  construction  of  the  Intercolonial  Kailway, 
his  intelligent  and  very  useful  contribution  to  the  construc- 
tion of  the  lirst  transcontinental  railway,  and  his  eminent 
services  in  resided  of  the  Pacific  cal)le  connecting  the  Aus- 
tralTan  and  the  Canadian  colonies  entitled  him  to  high  rank 
among  the  pioneer  builders  of  the  l'"mi)ire,  and  gave  him  a 
distinguished  place  in  the  history  and  development  thereof. 
As  a  man  and  a  citizen  he  had  enjoyed  long  years  of  respect 
and  esteem,  and  had  contributed  worthily  to  the  upbuilding 


and  ideals  of  the  communities  in  which  his  labors  were  so 
faithfully  bestowed." 

A  particularly  significant  tribute  is  paid  the  late  Sir 
Sandford  Fleming  in  a  leading  editorial  in  "The  Globe" 
(Toronto),  of  which  the  following  is  an  abstract: 

"It  is  no  exaggeration  to  say  that  Canada  has  never  had 
a  citizen  more  distinguished  or  better  known  to  the  world 
at  large  than  the  late  Sir  Sandford  Fleming.  A  native  of 
Fifeshire,  Scotland,  he  came  to  Canada  at  eighteen,  and  dur- 
ing the  seventy  years  between  his  advent  and  his  passing  he 
was  froiu  first  to  last  the  architect  of  his  own  fortune  and 
fame.  With  only  a  moderate  amount  of  educational  prepara- 
tif)n,  either  general  or  special,  to  start  on  his  professional 
career,  he  left  behind  him  a  record  of  individual  achievement 
in  his  own  line  that  is  and  nuist  always  remain  both  unpre- 
cedented and  unparalleled. 

"He  was  fortunate  in  coming  to  this  country  at  a  time 
when  great  projects  were  nuich  in  the  minds  of  Canadian 
and  British  statesmen.  Railway  building  was  just  in  its  in- 
fancy when  he  joined  the  engineering  staff  of  the  Northern 
Railway,  and  in  18.57  he  was  promoted  to  be  its  chief  engineer. 
In  ISCli  he  was  asked  to  report  on  the  feasibility  of  connect- 
ing the  then  Province  of  Canada  by  rail  with  the  Red  River 
\  alley.  Quite  naturally  he  was  entrusted  in  1867-71  with  the 
routing  and  construction  of  the  International  Railway,  and 
after  the  iiurciiase  of  the  Hudson  Bay  Territory  by  the  Do- 
minion of  Canada  he  was  just  as  naturally  put  in  charge  of 
the  greater  undertaking,  the  Canadian  Pacific  Railway.  From 
1871  to  1877  he  was  in  full  charge  of  the  difficult  task  of  ex- 
])loring  the  West,  selecting  a  route  for  a  transcontinental 
railway,  and  planning  the  style  of  line  that  would  best  pro- 
mote the  various  purposes  it  was  designed  to  serve:  coloniza- 
tion, transportation,  and  inter-communication.  The  intercol- 
onial and  transcontinental  railways  within  the  Dominion  are 
Sir  .Sandford  Fleming's  enduring  professional  monuments. 

"In  his  )jrivate  pursuits  the  bias  of  his  mind 'was  not 
merely  theoretically  scientific  but  practically  constructive. 
He  was  always  the  "engineer,"  but  always  also  the  "scientist." 
By  dint  of  intellectual  ability  and  untiring  industry  he  not 
only  kept  himself  alireast  of  the  scientific  movements  and 
discoveries  of  others,  but  acted  as  a  pioneer  in  making  and 
publishing  discoveries  of  his  own.  He  was  a  persistent  and 
ultimately  successful  advocate  of  a  transpacific  submarine 
telegraph  line.  He  was  the  first  to  suggest  what  is  known 
as  "standard  time,"  which  is  now  in  use  over  most  of  the 
civilized  world.  He  was  the  author  of  numerous  mono- 
graphs of  a  scientific  character,  in  which  he  published  to 
the  world  the  conceptions  that  were  the  outcome  of  his  own 
inexhaustible  versatility.  It  is  fitting  to  "mention  in  this  con- 
nection the  great  service  he  rendered  to  the  cause  of  science 
in  Canada  by  the  active  part  he  took  in  founding  the  Can- 
adian Institute,  for  which  he  never  ceased  to  display  a  friend- 
ly and  helpful  sympathy. 

"Unlike  many  members  of  his  profession,  Sir  Sandford 
was  deeply  interested  in  higher  politics  and  political  history. 
He  was  always  an  ardent  but  sane  Imperialist,  and  when  the 
"  Trent  affair"  came  to  Canadians  in  18(11  as  a  trumpet  call 
to  active  defensive  service,  he  raised  a  company  of  volunteers 
in  this  city.  Like  many  other  thoughtful  observers,  he  saw 
clearly  the  remediable  defects  of  the  ordinary  method  of 
electing  representatives  to  Parliament,  and  he  thought  out 
and  puhlislu'd  practical  suggestions  for  its  betterment.  He 
was  always  readj-  to  assist  in  movements  to  commemorate  the 
sites  of  great  historic  events.  The  high  esteem  in  which  he 
was  held  is  amply  shown  by  the  honors  paid  and  the  dis- 
tinctions conferred  on  hitu  bj-  learned  bodies  and  institutions. 
In  private  life  Sir  Sandford  was  one  of  the  most  charming 
of  men:  intellectual,  cultured,  courteous,  but  withal  unosten- 
tatious, and  unaffected.  We  shall  not  soon  look  upon  his 
like  again." 
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Plant  and  pipe  storage  yards  of  the  B.  Blair  Company,  Limited,  at  Woodstock,  Ontario. 


The  Manufacture  of 

Large 

Tlie  manufacture  of  concrete  pipe  is  carried  on  on  a  con- 
siderable scale  in  Woodstock,  Ont..  at  the  plant  of  the  B. 
Blair  Company,  Limited,  which  is  specially  equipped  for  the 
manufacture  of  these  pipes  in  sizes  from  4-in.  to  36-in.  The 
factory  is  equipped  with  a  30  h.p.  steam  plant,  and  two  1.5 
h.p.  motors,  '.i  stone  crushers,  concrete  mixer,  cement  tile 
n'achine,  and  a  large  power  tamper.  For  the  hardening  of 
the  pipe  after  moulding  there  are  two  large  vaporizing 
chambers,  and  seven  chambers  for  the  smaller  sizes.  These 
chambers  have  over  6,000  feet  of  floor  space,  and  are  all 
fitted  with  a  system  of  overhead  water  pipes  for  spraying 
concrete  pipe  during  the  process. 

Gravel  is  placed  in  a  Xo.  3  Eureka  crusher  and  delivered 
to  a  large  storage  bin.  A  bucket  conveyor  takes  it  from 
the  bin  as  needed  to  a  revolving  screen,  where  the  sand  is 
separated  from  the  stone,  which  is  further  reduced  in  a  \o.  a 


Concrete  Pipe  on  a 
Scale 

crusher  to  an  aggregate  suitable  for  making  tile.  This 
aggregate  ranges  from  fine  sand  to  5/16-in.  stone,  and  is 
measured  into  a  batch  concrete  mixer  with  sufficient  cement 
and  water  to  make  a  gum  mix  consisting  of  one  part  cement, 
one  part  sand,  and  two  parts  stone. 

Concrete  is  passed  automatically  hy  Inicket  conveyor  to 
the  moulds  for  the  smaller  pipe  or  to  the  power  tamping 
machine  for  the  larger  pipe.  This  tamping  machine  strikes 
150  blows  of  350  pounds  every  minute,  which  gives  the  pipe 
great  density.  After  moulding,  the  pipes  are  placed  in  the 
vaporizing  chambers  for  73  hours,  where  they  are  subjected 
continuously  to  fine  sprays  of  water  in  a  temperature  of  110 
deg.  Pipe  cured  under  this  system  have  been  tested  to  a 
pressure  of  60  pounds  to  the  square  inch  witliout  showing 
any  signs  of  seepage. 

The  capacity  of  the  plant  is  three  carloads  a  day.  The 


Power  machine  making  pipe  from  I  to  lb  inches  in  diameter. 


Power  pipe  machine,  batch  mixer,  measuring  bo.x  and  storage  bin. 
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power  tile  machine  has  a  capacity  of  .'i,000  feet  a  day  of  pipe 
ranging  in  size  from  4-in.  to  14-in.  The  large  power  tam- 
per has  a  capacity  of  fiOO  feet  clay  of  14-in.  to  36-in.  pipe. 
Vor  making  extra  large  concrete  pipe  the  company  have 
three  portable  plants  which  can  be  shipped  to  any  point  and 
placed  where  rctiuired  for  the  making  of  the  large  pipe. 
The  larger  pipe,  from  24-in.  upwards,  are  all  reinforced  with 
heavy  Hy-Rib  Metal  or  Triangular  mesh. 

The  firm  have  patented  an  entirely  new  feature  in  con- 
nection with  their  concrete  pipe.  T5y  means  of  a  special 
circular  form  a  square  slot  is  pressed  around  the  joining 
ends  of  the  pipe.  When  the  pipe  are  joined  together  the  slot 
is  filled  with  a  flowing  cement  batter  or  a  litpiid  asphalt 
which  forms  a  perfect  bond  when  thoroughly  set,  and  makes 
the  joint  absolutely  watertight.     Tlie  cut  herewith  illustrates 


Interior  of  vaporizing  chamber  for  large  pipe,  where  pipe  ren  ainfor  72  hours. 

tiie  manner  in  which  this  joint,  when  set,  not  only  forms  a 
waterproof  ring,  but  bonds  the  ends  of  the  pipe  together. 
The  advantage  of  a  lock  joint  of  this  character  can  readily  be 
seen,. since  the  pipe  when  laid  in  a  trench  make  one  con- 
tinuous line  as  strong  at  the  joints  as  in  any  part  of  any 
pipe  section. 

Mr.  R.  Blair  has  made  a  close  study  of  concrete  sewer 
pipe  for  the  last  seven  years,  and  has  visited  the  leading 
plants  in  the  United  States,  with  the  result  that  the  com- 
pany's Woodstock  plant  is  one  of  the  largest  in  America, 
both  in  point  of  equipment  and  in  capacity. 

Mr.  Blair  is  President  of  the  American  Concrete  Pipe 
Association,  having  held  this  office  for  two  years. 


Gable  Assemblies  for  Motor  Gars 

The  Standard  Underground  Cable  Company  of  Canada, 
Limited,   Hamilton,   Ont.,   are   furnishing  their  automobile 


Automobile  cables  manufactured  by  the  Standard  Underground 
Cable  Company  of  Canada,  Limited. 

cables  in  assembled  or  "harness"  form,  as  shown  in  the  illus- 
tration, complete  with  terminals  and  ready  for  installation. 
This  method  of  selling  cable  was  adopted  by  this  company 
as  a  convenience  for  the  buyer  and  it  is  said  to  also  possess 
the  advantage  of  economy,  and  to  make  for  neatness,  since 
a  good  assembly  makes  the  best  looking  installation  on  the 


finished  car.  The  assemblies  arc  made  up  to  suit  the  dimen- 
sions of  the  cars  on  which  they  are  to  be  installed  and,  since 
the  necessary  terminals  are  already  attached,  there  is  nothing 
to  be  done  in  installing  the  cable  but  make  the  connections. 


Centrifugal  Blowers  and  Compressors  for  all  pressures 
from  .5  inches  of  water,  as  in  mechanical  draft  service,  up 
to  ]2.'j  lbs.  per  square  inch,  as  for  compressed  air  distri- 
bution in  mines,  machine  shops,  ship  yards,  etc.,  are  des- 
cribed in  a  64-page  book  issued  by  the  De  Laval  Steam  Tur- 
bine Company,  of  Trenton,  N.  J.  The  development  of  the 
liigh  efficiency,  high  speed  centrifugal  blower  or  compressor 
has  been  conditional  upon  improvements  in  materials,  con- 
struction, shop  practice  and  design  such  as  are  employed  in 
the  building  of  high  grade  steam  turbines.  By  careful  cal- 
culation of  stresses,  and  by  the  use  of  good  materials  and 
workmanship,  it  is  possible  to  run  blower  and  compressor 
wheels  safely  and  satisfactorily  at  peripheral  velocities  of 
l.'iO  to  600  ft.  per  second,  which  makes  it  possible  to  develop 
as  much  as  3  or  4  lbs.  per  square  inch  pressure  in  a  single- 
stage  blower.  In  the  present  publication  numerous  charts 
are  given,  showing  curves  for  the  isothermal,  adiabatic  and 
actual  compression  of  air,  also  the  theoretical  power  required 
to  compress  air  and  characteristic  curves  of  single — and  multi- 
stage blowers  and  compressors.  The  influence  of  impeller 
design  upon  the  form  of  the  characteristic  is  discussed  at 
some  length.  Particulars  are  given  concerning  the  applica- 
tion of  centrifugal  blowers  and  compressors  to  forced  draft, 
coal  gas  manufacture,  coke  oven  plants  and  water-gas  plants, 
sugar  factories,  cupola  and  blast  furnace  work,  Bessemer 
converters,  supplying  compressed  air  in  mines,  ship  yards, 
etc.  The  illustrations  present  numerous  examples  of  blow- 
ers and  compressors  directly  connected  to  steam  turbines 
and  to  electric  motors. 


Brass-Wire  Armored  Gables  for  Motor 
Gars  and  Motor  Boats 

The  Standard  Underground  Cable  Company  of  Canada, 
Limited,  Hamilton,  Ont.,  are  manufacturing  a  complete  line  of 
brass-wire  armored  ignition,  lighting  and  starting  cables  for 
motor  cars,  motor  boats  and  other  motor-driven  vehicles. 


Brass-wire  armored  cables— Standard  Underground  Cable  Company. 

This  armor  is  in  the  form  of  a  strong  "D"  shaped  ribbon, 
wound  closely  over  the  cable,  and  is  supplied  in  yellow,  an- 
tique or  nickel-plated  finishes.  Galvanized  steel  wire  armor 
is  occasionally  used  though  somewhat  less  durable  in  con- 
struction. The  insulation  of  these  armored  cables  consists 
of  high  grade  rubber,  varnished  cambric,  and  waxed  and  var- 
nished braids.  Other  types  have  plan  rubber  insulation  with- 
out braided  covering.  The  outer  braid  of  the  braided  cables 
is  saturated  with  multiple  coats  of  special  varnish  which  give 
it  durability  even  when  not  further  protected  by  the  brass- 
wire  armor. 


"A  handful  of  clay — man.  A  shovelful  of  iron  ore — a 
metal  sheet."  In  this  unique  fashion  an  unusually  interest- 
ing treatise  on  the  subject  of  the  corrosion  of  iron  and  steel 
sheets  commences,  and  throughout  the  entire  narrative  the 
reader's  interest  is  held  by  the  writer's  ingenious  method 
of  handling  a  subject  which  is  usually  technical  and  "dry"  to 
the  layman.  The  booklet  is  entitled  "Corrosion — The  Cause 
— The  EtTect — The  Remedy"  and  has  just  been  issued  by  The 
Stark  Rolling  Mill  Company,  of  Canton,  Ohio.  It  is  well 
worth  writing  for. 


Contracts  Department 


News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Beauceville,  Que. 

The  Town  Council  will  call  for  lenders 
shortly  on  the  construction  of  water- 
works, drainage  and  lighting  systems. 
I'.n.uinccr.  F.  Mignault,  Sherbrooke,  Que. 

British  Columbia  Province 

A  proiiosilion  is  on  foot  for  the  con- 
struction of  an  SO-foot  international  road 
from  Blaine  and  White  Rock  to  Sumas 
and  Huntingdon.  Reeve  of  Matsqui,  A. 
(.'ruiksliank. 

Brockville,  Ont. 

Work  is  ahinit  to  start  on  the  con- 
struction of  an  intake  pipe  for  the  City 
Council.  Material  has  been  purchased 
and  work  will  be  done  by  the  Board  of 
Works. 

Calgary,  Alta. 

Work  will  start  shortly  on  the  con- 
>truction  of  a  number  of  sewers.  Engi- 
neer, (I,  W.  Craig. 

Chatham.  N.  B. 

'I"he  proposed  reservoir  will  proliably 
be  iniilt  by  day  labor.  Material  will  be 
purchased  by  the  Engineer,  A.  N.  Mc- 
Kay, and  D.  P.  MacLachin.  Estimated 
cost,  $30,000. 

Dartmouth,  N.  S. 

Work  has  been  started  on  the  laying 
of  'J-inch  sewers  and  G-inch  watermains 
under  supervision  of  the  Engineer,  Eug- 
ene Nichols. 

The  Town  Council  are  considering  the 
extension  of  the  sew-er  and  watermains 
on  Erskine  Street.    Clerk,  A.  Elliott. 

East  Oxford  Township,  Ont. 

Tenders  will  be  received  until  August 
'.nh  by  F.  G.  Jackson,  Oxford  Centre,  for 
the  construction  of  800  feet  of  open  ditch 
drain  and  appro.ximately  10,300  feet  of 
tile  drain,  varying  in  size  from  5-inch  to 
12-inch.  Engineer,  F.  J.  Ure,  Wood- 
stock. 

Elmira,  Ont. 

The  Town  Council  are  considering  the 
installation  of  a  sewage  system,  esti- 
mated to  cost  $25,000.  Engineer.  H.  J. 
Bowman,  Court  House,  Berlin,  Ont. 

Grimsby,  Ont. 

Tenders  on  the  construction  of  a  ce- 
ment roadway  are  being  received  by  the 
Town  Clerk.  C.  H.  Bromley. 

Napanee,  Ont. 

The  Town  Council  propose  to  lay  sew- 
ers and  concrete  sidewalks  on  several 
streets.    Clerk,  W.  .'\.  Grange. 

Ottawa,  Ont. 

Work  is  about  to  start  on  the  con- 
struction of  a  concrete  sidewalk  on  Car- 
liiii,'  Avenue,  estiinated  to  cost  $0,000. 

Perth,  Ont. 

Tile  Town  Council  have  submitted 
I)lans  for  a  filtration  system  to  the  Pro- 
vincial Board  of  Health  for  approval. 
Estimated  cost.  $15,000. 


Preston,  Ont. 

The  'J'own  Council  have  authorized 
the  construction  of  sewers  on  a  number 
of  streets,  at  an  estimated  cost  of  $8,195. 
Engineer,  C.  S.  McKenzie. 

Regina,  Sask. 

The  ('ity  Commissioners  will  receive 
tenders  until  September  6th  for  the  sup- 
ply of  two  turbine  pumps,  each  capable  of 
delivering  3,500,000  gallons  per  day 
against  a  pressure  of  60  lbs.  per  scjuare 
incli.    Clerk,  George  Beach. 

Saskatchewan  Province 

Tenders  on  the  construction  of  drain- 
age ditches  in  the  province  will  be  re- 
ceived until  noon,  August  7th,  by  F.  J. 
Rol)inson,  Chairman  of  the  Board  of 
Plighvvay  Commissioners,  Parliament 
Buildings,  Regina.  Work  includes  aj)- 
]3roximately  50.000  cubic  yards  of  exca- 
vation. Plans  and  specifications  with  the 
Chairman. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  August  I7th  for  filling  in  Cat- 
fish Pond  and  constructing  a  sewer  in 
connection  therewith.  Plans  at  Room 
3-t,  City  Hall. 

Welland.  Ont. 

The  Welland  County  Council  propose 
to  spend  $160, OOO  on  improvements  to 
the  County  roads  during  the  year.  The 
scheme  has  been  submitted  to  the  Pro- 
vincial Department  for  apjjroval.  Clerk, 
J.  E.  Cohoe.  32  Maple  .Avenue,  Welland. 

CONTRACTS  AWARDED 

Bedford,  Que. 

The  contract  for  the  erection  of  a  steel 
water  tank  for  the  Town  Council  has 
been  let  to  the  Jenckes  Machine  Com- 
pany, Limited,  at  $4,675. 

Chatham  Township,  Ont. 

In  connection  with  the  dredging  work 
in  the  Townships  of  Chatham  and  Dover, 
the  contract  for  the  supply  of  pumping 
machinery  has  been  let  to  the  Chatham 
Bridge  Company,  Inches  Avenue,  Chat- 
ham, at  $7,700.  and  the  dredging  con- 
tract to  the  Chatham  Dredging  Company, 
Chatham  W..  at  $6,000. 

Cornwall  Township,  Ont. 

The  general  contract  for  the  construc- 
tion of  the  Shaver  Creek  Drain  has  been 
let  by  the  Township  Council  to  James  A. 
\'alade,  Harrison's  Corners,  Ont..  and  he 
has  sub-let  to  the  Van  Busen  Excavator 
Company,  Crown  Life  Building,  Toronto. 

Lambeth,  Ont. 

In  ci;nnection  with  the  installation  of 
a  waterworks  system,  the  Village  Coun- 
cil have  let  the  contract  for  well  drill- 
ing to  Wright  Bros..  Petrolia.  Out.,  at 
$3  per  foot. 

Pclham  Township,  Ont. 

(  onlracts  for  drainage  work  have  been 
li  t  by  the  Township  Council  to  G.  \'an- 
alstine,  Crowland,  Levi  Chambers.  Fen- 


wick,  \V.  S.  Nelson,  Fenwick,  Charles 
Bowman,  Fenwick,  and  y\dam  Bossart, 
Chantler  P.  O. 

Preston,  Ont. 

The  contract  for  laying  asphalt  pave- 
ment on  King  Street  for  the  Town  Coun- 
cil has  been  let  to  the  Standard  Paving 
Company,  Central  Chambers,  Ottawa. 

Saanich,  B.  C. 

A  contract  for  a  large  amount  of  pav- 
ing has  been  let  by  the  Municipality  to 
the     Warren     Construction  Company, 

Portland,  Ore. 

St.  Catharines,  Ont. 

The  City  Council  have  let  the  contract 
for  the  construction  of  bitulithic  pave- 
ments to  the  Warren  Bituminous  Pav- 
ing Company  of  Ontario,  Limited,  Mc- 
Kinnon  Building,  Toronto. 

Waterloo,  Ont. 

The  Town  Council  have  let  a  con- 
tract for  the  construction  of  concrete 
sidewalks  to  Paul  Bergmann,  King  St. 

Windsor,  Ont. 

The  Board  of  Works  have  recommend- 
ed that  the  contract  for  sewers  on  Giles, 
Howard,  Goycau  and  Alley  Streets  be 
awarded  to  Mcrlo  &  Ray,  Tccumseh 
Road,  at  $7,300. 


Railroads,  Bridges  and  Wharves 

Grantham  Township,  Ont. 

Tenders  on  the  construction  of  a  con- 
crete bridge  will  be  received  until  6  p.m., 
.August  6th,  by  L.  S.  Bessey,  Queenston 
Street,  St.  Catharines.  Plans  and  speci- 
fications with  the  Engineer,  F.  N.  Ruth- 
erford, 24  Queen  Street,  St.  Catharines. 

Kingston,  Ont. 

A  by-law  has  been  passed  permitting 
the  Canadian  Locomotive  Company,  2 
Kingston  Road,  to  construct  a  trestle 
and  railway  switch  over  the  city  water 
lots  near  William  Street. 

Levis,  Que. 

The  Municipal  Council  have  had  plans 
drawn  for  a  wharf,  estimated  to  cost 
$10,000.     Engineer,  C.  Lessard. 

Swan  River,  Man. 

Tenders  will  be  received  until  .August 
10th  by  Joseph  Armstrong.  Bo.x  153, 
Swan,  for  the  construction  of  steel  sup- 
erstructure for  the  Corbett  Bridge  over 
the  Swan  River.  Plans  and  specifica- 
tions at  ofiice  of  the  Provincial  Engi- 
neer, Parliament  Buildings,  ^^'innipeg. 

Toronto,  Ont. 

The  Board  of  Control  have  had  plans 
prei)ared  for  the  pedestrian  subway  to  be 
constructed  at  .Ashdale  .Avenue.  These 
W'ill  be  submitted  to  the  Dominion  Rail- 
way Board.    Estimated  cost,  $11,500. 

Work  by  day  labor  has  been  started 
on  the  construction  of  the  Innes  Ave- 
nue Bridge.  .Approximate  cost.  $7,000. 
Commissioner  of  Works.  R.  C.  Harris. 
City  Hall. 
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CONTRACTS  AWARDED 

British  Columbia  Province 

Work  lias  hfcii  started  on  tin-  const riu- 
tion  of  an  extension  from  Lillooet  t(; 
Hundred  Mile  House  for  the  Pacific 
(Ircat  Eastern  Railway,  335  Howe  Street. 
N'ancouver.  The  general  contract  has 
been  let  to  P.  Welsh,  and  the  contract 
for  trestle  work  to  Cullitan  Bros.  Ap- 
proximate cost.  $:i.ooo.()()(). 

Campbellton,  N.  B. 

The  contract  for  the  construction  of 
a  dam  for  the  Shives  Lumber  Company, 
Limited,  has  been  awarded  to  W.  J. 
Hunter,  Sussex,  N.  B. 

La  Loutre,  Que. 

The  f^eneral  contractors  for  the  dam 
which  is  to  be  built  here  for  the  Quebec 
Streams  Commissioners,  264  Parliament 
Buildings,  Quel)ec,  have  let  sub-let  all 
work  to  Fraser.  Brace  &  Company, 
Power  BuildinfT.  Montreal. 

St.  Ambroise  de  Kildare,  Que. 

The  Municipality  have  let  a  contract 
for  the  erection  of  two  steel  and  con- 
crete bridges  to  Patrick  Marcil.  Joliette. 

St.  Casimir,  Que. 

The  contract  for  the  construction  of  a 
steel  and  concrete  bridge  over  the  Stean- 
ne  River  has  been  awarded  by  the  Muni- 
cipal Council  to  Gauthier  &  Julicn.  Port- 
neuf  Station.    Estimated  cost,  $5,000. 

St.  Cyprien,  Que. 

The  contract  for  the  construction  of 
bridge  abutments  for  the  Municipal 
Council  has  been  awarded  to  Lorrain 
&  Daignault,  Napierville.  Sul)-contracts 
will  be  let  for  the  steel  superstructure. 

Tay  Township,  Ont. 

The  contract  for  the  erection  of  a 
1)ridgc  for  the  Simcoe  County  Council 
lias  been  awarded  to  G.  Dujiont.  care  of 
R.   I.  Fletcher.  Barrie. 


Public  Buildings,  Churches 
and  Schools 

Beamsville,  Ont. 

A  l)y-law  will  lie  submitted  shortly  to 
authorize  the  borrowing  of  .$20,000  for 
the  purchase  of  a  site  and  the  erection 
of  a  high  school.  Chairman  of  the  School 
Board,  Mark  Fampton. 

Bishop's  Crossing,  Que. 

Plans  of  a  school  are  l)eing  prepared 
for  the  School  Board.  Committee,  C.  C. 
Rolfe  and  D.  P.  McHarg. 

Calgary,  Alta. 

Tenders  on  the  construction  of  a 
standard  magazine  will  be  received  un- 
til noon,  August  lOth,  by  the  Director  of 
Contracts.  Militia  Headquarters.  Otta- 
wa. Plans  and  specifications  at  oftice  of 
the  Officer  Commanding  Military  Dis- 
trict No.  13.  Calgary,  and  of  the  Director 
General  of  the  Engineering  Service. 
Birks  Building,  Ottawa. 

Cardale,  Man. 

Tenders  are  now  being  received  on 
the  erection  of  a  two-roomed  school 
for  the  Consolidated  School  Board. 
Plans  and  specifications  with  the  l.ii.gi- 
neer.  Alternative  construction.  luml)er 
or  brick  veneer.  Secretary.  Robert  Hen 
derson,  P.  O.,  Cardale. 

Field,  Ont. 

The  contract  for  plumbing  and  heat- 
ing at  the  church  in  course  of  erection 
here  for  the  Roman  Catholic  Diocese 
of  Sault  Stc.  Marie  will  be  let  by  the 


Bishop,  Rt.  Rev.  D.  J.  Scollard,  North 
Bay. 

Ford  City.  Ont. 

Tenders  on  all  trades  required  in  al- 
terations to  the  Parish  House  will  be 
received  until  August  15th  by  the  Archi- 
tects, G.  Jacques  &  Company.  5  .Sand- 
wich Street  E..  Windsor.  Frame  and 
brick  construction,  metal  shingle  roof- 
ing.   Approximate  cost,  $6,000. 

Levis,  Que. 

The  Department  of  Militia,  Ottawa, 
are  considering  repairs  to  Fort  No.  3. 
Minister,  Hon.  S.  Hughes,  Ottawa. 

New  Liskeard,  Ont. 

Work  has  been  commenced  by  day 
lalior  on  the  erection  of  a  church  for  the 
Roman  Catholic  Congregation.  Archi- 
tect, Charles  A.  DeLisle,  New  Liskeard. 
I':stimate(l  cost,  $5,000. 

Romney  Township,  Ont. 

Tenders  arc  l)eing  received  for  all 
trades  required  in  the  erection  of  a 
school  in  Section  No.  6.  .Xrchitect,  S. 
G.  Kinsey,  14  Fifth  Street,  Chatham. 

St.  Agathe  des  Monts,  Que. 

Tenders  on  the  installation  of  fittings 
at  the  Post  Oftice  will  be  received  until 
4  p.m.,  August  9tli,  by  R.  C.  Desrochers, 
Department  of  Public  Works,  Ottawa. 
Plans  and  specifications  with  T.  B.  Reid. 
Clerk  of  Works,  St.  Agathe,  R.  L.  Dcs- 
champs,  Overseer,  Central  Post  Office, 
Montreal,  and  at  the  Department,  Ot- 
tawa. Specifications  at  office  of  Mac- 
Lean  Daily  Reports,  Limited,  25  Char- 
lotte -Street.  Toronto. 

St.  Thomas,  Ont. 

Plans  for  a  school  to  be  erected  on 
Yarmouth  Heights  for  the  Public  School 
Board  are  being  prepared  by  J.  F.  Find- 
lay,  386  Talbot  Street.  .  Red  "brick  con- 
struction, slate  roofing.  Approximate 
cost,  $5,500. 

Summerside,  P.  E.  I. 

Tenders  on  heating,  plumbing  and  wir- 
ing at  the  addition  to  the  school  on 
Ottawa  Street  will  be  received  until 
August  10th.  Secretary  to  the  School 
Board,  A.  G.  Burrows. 

Toronto,  Ont. 

The  Property  Committee  of  the  Board 
of  Education  have  approved  plans  for  a 
six-roomed  addition  to  the  John  Fisher 
.School,  and  for  a  twelve-roomed  annex 
to  the  Dovercourt  School.  Tenders  will 
be  called  shortly.  Secretary,  W.  C.  Wil- 
kinson, City  Hall. 

Tenders  will  be  received  until  August 
10th  for  the  erection  of  a  Public  Lib- 
rary at  Kew  Beach.  Architects,  Eden 
.Smith  &  Sons,  199  Yonge  -Street.  .Stone 
and  brick  construction,  slate  roofing. 
Approximate  cost,  $20,000. 

Tenders  will  be  received  until  August 
loth  for  the  erection  of  a  library  at  Kew 
Beach  and  another  at  Roncesvalles  Ave- 
nue and  Wright  Street.  Architects,  Eden 
Smith  &  Sons.  199  Yonge  Street.  Es- 
timated cost,  $20,000  each. 

CONTRACTS  AWARDED 

Aneroid,  Sask. 

The  general  contract  for  the  erection 
of  a  school  for  the  Consolidated  School 
District  has  been  let  to  F.  Rooney, 
Third  Avenue.  Weyburn.  Approximate 
cost,  $11,000. 

Brantford,  Ont. 

The  contract  for  plumbing  at  the  Cen- 
tral -'school  has  been  awarded  to  R.  H. 
Ballantyne,  3-7  King  Street,  at  $8,000. 


East  Kildonan,  Man. 

The  contract  for  alteration^  and  addi- 
tions to  the  Municipal  Hall  has  been 
awarded  to  C.  R.  Lay,  East  Kildonan 
Road. 

Elmira,  Ont. 

The  following  contracts  have  been  let 
in  connectirm  with  the  school  erected 
on  William  Street: — ceilings,  f^restfin 
Metal  Company.  Preston;  painting.  R 
Ruppel.  Elmira;  electrical  work.  T.  .Sher 
ington;  interior  fittings.  Globe  Furniture 
Company,  Shantz  .\venue,  Waterloo. 

Fredericton,  N.  B. 

The  contract  for  the  installation  of  a 
steam  heating  system  at  the  York  Street 
School  has  been  let  by  the  Board  of 
Trustees  to  R.  Chestnut  &  Son,  Queen 
Street,  at  .$3,250. 

Harrow,  Ont. 

Henry  Hrdt,  Kingsville,  has  com- 
menced the  erection  of  a  school  for  the 
.Salem  School  Trustees.  The  contract 
for  heating  has  been  let  to  the  Kingsville 
Hardware  Company,  Main  Street.  Kings- 
ville.    Estimated  cost.  $4,000. 

Hull,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  school  in  course 
of  erection  on  Farley  Road: — carpentry. 
Louis  Lemieux.  Laurier  .Avenue;  plaster- 
ing. Max  Boulay.  Hull:  painting.  E. 
Jacques,  Champlain  Street;  heating  and 
plumbing,  A.  Archambault.  Box  224; 
electrical  work.  Raoul  Viau,  Notre  Dame 
Street. 

Laval  des  Rapids,  Que. 

In  connection  with  the  novitiate  in 
course  of  erection  for  the  Christian 
Brothers,  44  Cote  Street,  Montreal,  the 
contract  for  steel  work  has  been  let 
to  the  Phoenix  Bridge  &  Iron  Works, 
Limited,  83  Colborne  Street,  the  roof- 
ing contract  to  M.  Chouinard.  751  .\dam 
-Street,  and  the  carpentry  contract  to  E. 
N.  &  U.  Boileau.  312  Fab're  Street.  Mont- 
real. Plastering,  painting  and  heating 
not  let. 

London,  Ont. 

The  sub-contract  for  painting  at  the 
school  in  course  of  erection  on  Riverview 
Street  has  been  let  to  Jolly  &  Company. 

190  Dundas  Street. 

Matchedash  &  Tay  Townships,  Ont. 

The  general  contract  for  the  erection 
of  a  school  in  School  Section  No.  8  has 
been  let  to  J.  A.  Orton.  Front  Street. 
Orillia.    Approximate  cost,  $4,500. 

Medicine  Hat,  Alta. 

The  contract  for  the  installation  of 
fixtures  at  the  Post  Office  has  been  let 
by  the  Dominion  Government  Depart- 
ment of  Public  Works  to  the  Berlin 
Oftice  &  Fixture  Company.  Limited.  34 
Lancaster  Street  W..  Berlin.  Ont..  at 
$3,398.    Work  includes  a  marble  dado. 

Montreal,  Que. 

Ill  conneclie)n  with  the  repairs  bein;:; 
made  at  the  Court  House,  the  plaster- 
ing contract  has  been  let  to  D.  Contant. 
31t)0  -St.  Dominique  Street.  Painting  not 
let. 

The  City  Council  have  let  the  contract 
for  i)lastering  at  the  Rubinstein  Public 
Baths  tf)  the  general  contractor,  A.  .Ar- 
chambault, 610  Lafontaine  Park,  and  for 
electrical  work  to  J.  .\.  St.  .Vrmour.  2171 
.St.  Denis  Street. 

The  contract  for  marble  and  tile  work 
at  the  Royal  \'ictoria  Hos])ital.  Pine  Ave- 
nue,   has    been    let    to    James  Walker 
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Hardware    Company,    Limited,    352  St. 
James  Street. 

Newport,  Que. 

The  contract  for  metal  roofing  at  the 
new  Roman  Catholic  Churcli  has  l)een 
let  to  L.  G.  Bilodeau,  Trois  Pistoles, 
('(iutracts  for  heating,  glazing  and  sculp- 
ture work  will  be  let  later.  Other  work 
will  be  done  by  the  general  contractor. 

Pense,  Sask. 

The  Tdwii  Council  ha\e  awarded  tlu' 
general  contract  for  the  erection  of  a 
Town  Hall  to  Troup  &  Warner,  Pense. 
at  $:i,4:!.').    Material  has  been  jjurchased. 

Port  Dalhousie,  Ont. 

The  Trustees  of  the  Roman  Catholic 
Church  have  let  the  following  contracts 
in  connection  with  the  school  now  be- 
ing built: — masonry  and  plastering,  New- 
man &  Son.  75  St.  Paul,  Street,  St.  Cath- 
arines; carpentry,  C.  F.  Monk.  Wilson 
Street,  St.  Catharines;  painting.  Leach  & 
Jones,  40  James  Street,  St.  Catharines; 
heating  and  plumbing,  O'Gorman  & 
Hemphill,  :i9  Geneva  Street,  St.  Cath- 
arines. 

Quebec,  Que. 

The  contract  for  steel  work  at  the 
Hospital  in  course  of  erection  on  St. 
Foye  Road  for  the  Bon  Pasteur  Con- 
vent has  been  let  to  the  Eastern  Can- 
ada Steel,  Limited,  16  St.  Peter  Street, 
and  for  masonry  to  E.  Belanger.  Ten- 
ders will  be  called  shortly  for  roofing, 
plastering,  painting,  heating,  plumbing 
and  electrical  work. 

Rothesay,  N.  B. 

The  Consolidated  School  Board  have 
let  the  general  contract  for  the  erection 
of  a  school  to  W.  H.  Henderson,  Rothe- 
say, and  the  masonry  contract  to  James 
Sproule.  281  Princess  Street,  St.  John, 
N.  B.     Estimated  cost.  .■yiO.ono. 

Scarboro  Junction,  Ont. 

in  connection  with  the  addition  to  the 
school  in  Section  No.  10,  the  contract  for 
heating  and  i)lumbing  has  been  let  to 
I'aget  &  Hay.  .\gincourt.  Plastering, 
painting  and  iron  work  not  yet  awarded. 

St.  Catharines,  Ont. 

In  connection  with  the  Citadel  now 
being  erected  on  Cieneva  Street  for  the 
.Salvation  .-Vrmy,  the  masonry  contract 
has  been  let  to  Rymer  Bros.,  3:^  Daco- 
tah  Street,  and  the  carpentry  contract  to 
C.  M.  Darker.  92  W'elland  Street. 

Thorold,  Ont. 

The  following  contracts  have  been  let 
for  alterations  and  additions  to  a  school: 
masonry  and  plastering,  J.  Nichol;  paint- 
ing. Grenville  Bros.,  Thorold;  carpentry, 
John  Wilson,  Merriton,  Ont.;  heating 
and  lavatories,  (^'Gormon  &  Hemi)hill, 
39  Geneva  Street.  St.  Catharines. 

Three  Rivers,  Que. 

The  general  contract  for  the  erection 
of  an  addition  to  the  College  for  the 
Brothers  of  the  Christian  School  has 
been  awarded  to  J.  H.  Girou.x,  S  St. 
Oliver  Street,  and  the  contract  for 
plumbing,  heating,  metal  work  and  ven- 
tilation to  Dechene  &  Company.  lOr. 
Des  Forges  Street.  Approximate  cost. 
.IJT.'i.OOO. 

V?1bryant,  Que. 

riu  contract  for  roofing  the  church 
now  being  built  has  been  let  to  Jixeph 
I  iiierin,  Scott. 

Whitby,  Ont. 

In  connection  with  alterations  and  ad- 
ditions to  a  school,  the  contract  for  car- 


pentry has  been  let  to  the  general  con- 
tractor, Joseph  Pearson,  Whitby,  and 
for  heating  and  plumbing  to  J.  Mcln- 
tyre,  Whitby. 

In  connection  with  the  school  in 
course  of  erection,  the  general,  carpentry, 
plastering  and  jminting  contracts  have 
beeii  awarded  to  Joseph  Pearson,  Whitby, 
and  the  heating  and  plumbing  contract 
to  T.  Mclntyre. 


Business  Buildings  and  Indus- 
trial Plants 

Barrie,  Ont. 

H.  D.  Minnikin,  237  Elizabeth  Street, 
has  commenced  razing  old  buildings  on 
Bayfield  Street,  preparatory  to  erecting 
undertaking  parlours  and  apartments. 
Estimated  cost,  $5,000.  Owner  will  do 
work  himself. 

Chatham,  Ont. 

The  stores  to  be  erected  on  William 
Street  for  Fred  Bates  will  be  built  by 
day  labor.    Approximate  cost,  .$13,000. 

The  erection  of  a  shell  factory  is  be- 
ing considered  by  the  Maritime  Foundry 
Company,  Water  Street.  Estimated 
cost,  $40,000.  Manager,  Frank  Mc- 
Naught. 

Hay  Township,  Ont. 

S.  Bell,  Blind  Line,  Hay  Township, 
has  commenced  the  erection  of  farm 
buildings,  estimated  to  cost  $3,000.  Frame 
construction,  concrete  and  stone  found- 
ation, shingle  roofing. 

Kingston,  Ont. 

Work  has  been  started  by  day  labor 
on  the  erection  of  a  planing  and  saw  mill 
for  S.  Anglin  &  Company,  Wellington 
Street.    Approximate  cost,  $4,000. 

La  Tuque,  Que. 

Work  has  been  started  by  day  labor 
on  the  erection  of  a  theatre,  estimated  to 
cost  $10,000,  Frame  and  steel  construc- 
tion. Architect,  L.  Auger,  36  St.  John 
Street,  Levis. 

Levis,  Que. 

Plans  for  a  store  and  residence  to  be 
erected  on  Commercial  Street  for  Charles 
Gastonguay  are  being  prepared  by  Tal- 
bot &  Dionne,  14  St.  Joseph  Street,  Que- 
bec.    Estimated  cost'  $6,000. 

Molesworth,  Que. 

The  Makamik  Sawmill  Company,  Mak- 
amik.  Que.,  have  commenced  the  erec- 
tion of  a  sawmill,  estinlated  to  cost  $6,- 
000.     Work  by  day  labor. 

Montreal,  Que. 

\\'ork  has  been  started  on  the  erec- 
tion of  a  store  at  41  McGill  College 
.'Vvenue  by  L.  P.  Mathys,  333  Viger 
.Avenue.     Appro.ximate    cost,  $4,000. 

Prince  Albert,  Sask. 

i'lans  are  being  prejKirecl  for  two 
stores  to  l)e  erected  on  Central  .Avenue 
for  H.  B.  Boycs,  1756  Nelson  Street, 
Vancouver,  B.  C.  Architect,  J.  M.  Mor- 
rison, Masonic  Temple. 

Quebec,  Que. 

Tinders  will  be  called  for  shortly  on 
the  erection  of  a  grand  stand  on  the 
I'.xhibition  grounds.  .Architects,  Tang- 
uay  &  Lebon.  20  d'.Aguillon  Street.  .Aji- 
proximate  cost.  !i!2.^),000. 

Regina,  Sask. 

iiiiders  are  being  received  on  the 
erection  of  an  office  and  warehouse 
building  for  the  Robert  Simpson  Com- 
pany, Queen  and  N'onge  Street,  Toronto, 


Ont.    Concrete,    brick    and    steel  con- 
struction.    Estimated  cost,  $150,000. 

Toronto,  Ont. 

Plans  have  been  drawn  for  a  ware- 
house on  Symes  l^^oad  for  Gunns  Lim- 
ited, Gunns  Road,  at  an  estimated  cost 
of  $6,000.  Corrugated  iron  construc- 
tion.   Work  by  day  laljor. 

Usborne  Township,  Ont. 

.S.  Hicks,  Exeter,  Ont.,  is  erecting 
farm  buildings,  estimated  to  cost  $3,000. 
Brick  construction,  stone  and  concrete 
foundation,  shingle  roofing. 

Welland,  Ont. 

S.  L.  Lambert,  56  Main  Street  N.,  has 
commenced  the  erection  of  a  wholesale 
grocery  warehouse,  estimated  to  cost 
$10,000.    All  work  will  be  done  by  owner. 

CONTRACTS  AWARDED 

Brantford,  Ont. 

The  following  contract  have  been  let 
for  the  erection  of  a  store  at  Colborne 
and  Queen  Streets  for  the  Brethour  Es- 
tate:— general  contract,  tile  and  concrete 
work,  Schultz  Bros.  &  Company,  Limit- 
ed, Albion  Street;  ornamental  iron  work, 
Canada  Wire  &  Iron  Company,  Limited, 
Hamilton;  steel,  Hamilton  Bridge 
Works,  Hamilton;  roofing,  Turnbull  & 
Cutliffe    Company,   50   Colborne  Street. 

Dorval,  Que. 

The  Dorval  Jockey  Club  have  let  the 
contract  for  the  erection  of  a  betting 
booth  at  the  Race  Track  to  Louis  Beau- 
dry,  3430  Hutchison  Street.  Approxi- 
mate cost,  $6,000. 

Hamilton,  Ont. 

The  following  contracts  have  been  let 
for  the  erection  of  a  factory  on  Burling- 
ton Street  for  the  Dominion  Steel  Metal 
Company,  Lister  Building: — masonry, 
Brayley  &  Nicholson,  155  Gibson  Ave- 
nue; steel,  Hamilton  Bridge  Works,  Bay 
Street;  roofing,  Thomas  Drouin  &  Son, 
33  McNab  Street.  Other  work  will  be 
done  by  owners. 

The  contract  for  plumbing  at  the 
warehouse  in  course  of  erection  at  73 
Rol;ert  Street  for  Takefman  &  Goldblatt 
has  been  awarded  to  the  Clyde  Plumbing- 
Company,  196  York  Street.  Roofing, 
painting  and  electrical  work  will  be  done 
by  the  general  contractor,  M.  Levy,  215 
Park  Street  W. 

The  contract  for  foundations  for  the 
factory  to  be  built  on  Hughson  Street  for 
the  T.  Eaton  Company  has  been  let  to 
Christman  &  Company,  Hamilton,  and 
for  the  steel  work  to  the  Hamilton 
Bridge  Company.  Tenders  have  been 
received  for  all  other  trades.  Estimated 
cost,  $150,000. 

Montreal,  Que. 

The  general  contract  for  alterations 
and  additions  to  the  factory  of  the  Can- 
adian Consolidated  Rubber  Company, 
950  Notre  Dame  Street  E..  has  been  let 
to  G.  M.  Martin  &  Company,  399  De- 
carie  Boulevard.  Work  has  been  com- 
menced. .Stone  construction,  concrete 
foundation,  fell  and  gravel  roofing. 

The  following  contracts  have  been 
let  in  connection  with  the  stables  in 
course  of  erection  for  J.  M.  .Aird.  165 
St.  Urbain  Street :— metal  sash.  Steel  & 
Radiation  Limited,  304  University  St.; 
stable  fittings,  Beatty  Bros.,  St.  George 
Street,  J^ergus,  Ont.;  heating,  tieneral 
Fire  Extinguisher  Comnany,  374  Beau- 
mont .Avenue;  electrical  work,  Montreal 
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F.lectric  Com():uiy,  Limited,  435  St. 
James  Street. 

Quebec,  Que. 

In  connection  with  the  station  in 
course  of  erection  on  St.  Peter  Street, 
tlie  contract  for  painting  has  been  let 
to  O.  Lachance,  2.5  Eden  Street,  Levis, 
and  for  electrical  work  to  Vandry  & 
Matte,  St.  John  Street,  Quebec.  Plaster- 
ing not  let. 

Red  Deer,  Alta. 

Tlie  general  contract  for  the  erection 
of  a  grocery  warehouse  for  Nash  Bros., 
Minneapolis,  Minn.,  has  been  let  to 
I'.aird  &  Mclvenzie,  North  Ked  Piver. 
.Approximate  cost,  $14,200. 

St.  Catharines,  Ont. 

The  Nash  Realty  Company,  St.  Paul 
Street,  have  let  a  contract  for  the  erec- 
tion of  stores  on  Queen  Street  to  F. 
Hoare.    Estimated  cost,  $8,000. 

A  contract  for  the  erection  of  a  num- 
Ix  r  of  stores  on  Queen  Street  has  been 
Ul  by  A.  E.  Nicholson,  Queen  Street,  to 
Newman  Bros.,  7,')  St.  Paul  Street.  Ap- 
proximate cost,  $9, .'500. 

in  connectiDU  vvitli  the  picture  theatre 
being  built  on  James  Street  for  J.  &  J. 
Sullivan,  C  hurch  Street,  the  masonry 
and  carpentry  contracts  have  been  let 
to  Newman  Bros.,.  75  St.  Paul  Street,  the 
contract  for  painting  to  Leach  &  Jones, 
4(1  lames  Street,  and  for  heating  and 
plut'nbing  to  O'tlornuin  &  Hemphill,  39 
(ieneva  Street. 

Timmins,  Ont. 

F.  W.  Reed,  Timmins,  will  receive  ten- 
ders until  August  10th  for  heating  and 
l.lumbing  in  connection  with  the  business 
block  in  course  of  ereclimi.  Architects, 
Angus  &  Angus,  Angus  lilock.  North 
Bay. 

Toronto,  Ont. 

in  connection  with  the  otiicc  building 
in  course  of  erection  on  University  Ave- 
nue for  the  Provincial  Hydro-Electric 
Commissioners  the  heating  contract  has 
been  let  to  the  G.  E.  B.  Grinter  Com- 
pany, Limited,  2C  West  Market  Square, 
(kielph. 

y\.  M.  Chapman,  17fi  Danforth  Avenue, 
is  building  a  garage,  and  has  let  the  con- 
tract for  steel  work  to  McGregor  &  Mc- 
Intyre,  Shaw  Street.  Approximate  cost, 
$5,000. 

H.  T.  Hunter,  79  Adelaide  Street  E., 
has  let  the  contract  for  the  construction 
of  a  garage  to  R.  Cummings,  1003  Lums- 
den  Building.  Brick  construction,  felt 
and  gravel  roofing.  Estimated  cost 
$5,000. 

Walkerville,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  factory  for  the  Dominion 
Stamping  Company.  The  contract  for 
steel  work  and  roofing  has  been  let  to 
the  Canadian  Bridge  Company,  Walker- 
ville, and  the  painting  contract  to  C.  M. 
lU'imett. 

Winnipeg,  Man. 

']"he  general  contract  for  alterations 
and  additions  to  the  Criterion  Hotel  has 
been  let  to  the  Standard  Construction 
Company,  1004  Union  Trust  Building. 
Estimated  cost,  .$5,000. 

The  following  contracts  have  beeti  let 
in  connection  with  the  business  block  in 
course  of  erection  at  Portage  and  Garry 
Streets  for  Leon  Honnorat: — ornament- 
al iron  and  steel  work,  Western  Steel 
&  Iron  Company,  Limited.  Elmwood; 
roofing.  Metal  Shingle  &  Siding  Com- 


pany of  Manitoba,  Limited,  677  Notre 
Dame  Avenue;  marble  and  tile  work, 
Mississquoi  Lantz  Company,  Limited, 
730  Soiuerset  Building;  elevator,  Gurney 
Elevator  Company. 


Residences 

Barrie,  Ont. 

W.  C.  Thompson,  15  Owen  Street,  has 
prepared  plans  for  a  residence  to  be 
erected  on  Bradford  Street,  at  an  ap- 
proximate cost  of  $4,000. 

Work  on  the  erection  of  a  residence 
on  Toronto  Street  has  been  commenced 
by  W.  C.  Thompson,  15  Owen  Street. 
Estimated  cost,  $:i,000. 

Halifax,  N.  S. 

Plans  are  being  prepared  for  a  resi- 
dence to  be  erected  on  Lilac  Street  by 
the  Eastern  Investment  Corporation, 
Cragg  Building,  Barrington  Street.  Ten- 
ders for  heating,  plumbing  and  electrical 
work  will  be  called  shortly.  y\pproxi- 
mate  cost,  $0,000. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Jennings  Street  and  of 
another  on  Vernon  Street  by  the  East- 
ern Investment  Corporation,  Cragg 
Bnildirig,  Barrington  Street.  Estimated 
cost,  $5,000  and  $0,000  respectively. 

Hamilton,  Ont. 

Tenders  will  be  called  shortly  on  the 
erection  of  a  residence  on  Markland 
Street  for  J.  Sifton,  City  Hall.  Esti- 
mated cost,  $8,000.  Architects,  Watt  & 
Blackwell,  Lister  Chambers. 

Plans  have  been  drawn  for  two  resi- 
dences to  be  Iniilt  on  Analon  Place  by 
MacKay  Bros.,  Lister  Building.  Brick 
construction,  concrete  foundation,  shingle 
roofing.    Approximate  cost,  $2,300  each. 

MacKay  Bros.,  Lister  Building,  have 
had  plans  prepared  for  a  residence  to  be 
erected  on  St.  Clair  Avenue  at  an  esti- 
mated cost  of  $3,000.  Contracts  will  be 
let  for  plastering,  painting,  heating, 
plumbing  and  electrical  work. 

Hensall,  Ont. 

The  erection  of  a  residence  is  being 
considered  by  Alexander  Buchanan. 
Frame  and  white  brick  construction.  Es- 
timated cost,  $3,300. 

Levis,  Que. 

Joseph  Leblond,  Commercial  Street, 
is  building  a  residence  and  drug  store  at 
Commercial  and  Fraser  Streets  by  day 
labor.    Approximate  cost,  $8,000. 

Montreal,  Que. 

Ernest  Pepin,  139  Marlowe  Street,  has 
commenced  the  erection  of  a  residence 
estimated  to  cost  $4,000. 

Work  has  been  started  on  the  erection 
of  three  flats  by  George  Smith,  519  Pap- 
ineau  .Avenue.    Estimated  cost,  $0,500. 

North  Bay,  Ont. 

Adam  Torrance,  30  Second  Avenue  E., 
is  receiving  tenders  on  the  erection  of  a 
residence  on  Bloem  Street.  Architects, 
Angus  &  Angus,  Angus  Block.  Artificial 
stone  and  brick  veneer  construction, 
stone  foundation,  shingle  roofing.  Esti- 
mated cost,  $4,500. 

Ottawa,  Ont. 

Plans  of  five  residences  to  be  built  on 
Melrose  Street  are  being  prepared  by 
Foster  &  Marks,  11  Irving  Avenue. 
Brick  construction,  stone  foundation,  felt 
and  gravel  roofing.  -Approximate  cost, 
$8,000. 

Work  has  been  commenced  by  John 


Wilson,  Wellington  Street,  on  the  erec- 
tion of  a  residence  on  Bethany  Street,  at 
an  approximate  cost  of  $5,000.  Brick 
veneer  construction,  stone  foundation, 
shingle  roofing. 

Toronto,  Ont. 

Tenders  are  now  open  for  the  erec- 
tion of  a  number  of  houses  in  the  East 
End  for  the  Reliance  Building  Corpora- 
tion, 70  King  Street  E.  Plans  and  speci- 
fications with  the  Architect,  W.  H.  Mar- 
tin, 70  King  Street  E. 

R.  Liddell,  155  Lippincott  Street,  has 
had  plans  prepared  for  a  pair  of  resi- 
dences estimated  to  cost  $4,800.  Brick 
construction,  shingle,  felt  and  gravel 
roofing. 

In  connection  with  the  residences  be- 
ing built  on  Coleman  Street  by  J.  Stan- 
hope, 03  Balfour  Street,  tenders  are  be- 
ing received  on  heating,  plastering,  elec- 
trical work  and  painting. 

The  contract  for  plumbing  at  the  resi- 
dences in  course  of  erection  cjn  Cole- 
man .Street  for  J.  .Stanhope,  02  Balfour 
.Street,  has  been  let  to  George  Youlet. 
301   i'ooth  .Avenue. 

Work  has  been  commenced  on  the 
erection  of  a  residence  at  15  Ingham  .Ave- 
nue for  F.  Hedges,  17  Ingham  .Avenue. 
.Smaller  trades  will  be  let.  Brick  con- 
struction, shingle  roofing.  Estimated 
cost,  $5,000. 

Plans  have  been  drawn  for  a  resi- 
dence to  be  built  on  Garden  .Avenue  by 
J.  I).  Nay  lor,  110  Glenholme  Street,  at 
an  estimated  cost  of  $3,500.  .Smaller 
trades  will  be  let.  Brick  construction, 
shingle  roofing. 

J.  McCallum,  150  Cortleigh  Boulevard, 
has  had  plans  prepared  for  a  residence, 
estimated  to  cost  $3,000.  Brick  con- 
struction, shingle  roofing. 

Tenders  on  the  installation  of  plumb- 
ing and  sanitary  conveniences  in  a  num- 
ber of  houses  will  be  received  until 
August  17th  by  the  Board  of  Control. 
Plans  at  office  of  the  Health  Depart- 
ment, City  Hall. 

CONTRACTS  AWARDED 

Aylmer,  Ont. 

The  contract  for  the  construction  Of  a 
residence  for  Mrs.  White  has  been  let 
to  C.  M.  Smith.  .Approximate  cost,  $3,- 
500. 

Centreville,  Ont. 

Work  has  been  commenced  on  the 
erection  of  a  residence  for  the  Principal 
of  the  Public  School.  William  Fenton. 
The  contract  for  masonry  has  been  let 
to  George  Rath,  Preston. 

Gait,  Ont. 

The  Getty  &  Scott  Shoe  Company.  109 
Water  Street  N.,  have  let  the  general 
contract  for  the  erection  of  an  addition 
to  their  factory  to  Thomas  Hancock. 
Gnlt.    White  brick  construction. 

Guelph,  Ont. 

In  connection  with  the  residence  built 
on  College  Heights  for  Miss  M.  E.  Mur- 
(lock,  the  contract  for  carpentry  has  been 
let  to  D.  Scroggie.  care  of  E.  .A.  Ma- 
honey,  Telephone  Building. 

Halifax,  N.  S. 

In  connection  with  the  residences 
erected  on  A'ernon  and  LeMarchant 
Streets  for  the  Eastern  Investment  Cor- 
poration, Cragg  Building,  Barrington 
Street,  the  heating  contracts  have  been 
let  to  Longard  Bros.,  313  Hollis  Street, 
the    contract    for    plumbing  to  W.  S. 
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Craigg,  31G  Upper  Water  Street,  and  for 
electrical  work  to  J.  Starrs  Son  &  Com- 
pany, Limited,  Granville  Street. 

The  following  contracts  have  been  let 
in  connection  with  the  flats  in  course  of 
i-rection  on  LeMarchant  Street  for  G.  F. 
King,  Francklyn  Street: — masonry  and 
carpentry.  J.  \V.  Keddy,  138  Cunard  St.; 
rodting,  W.  McFateridge,  Water  Street; 
plastering,  J.  Foley,  39  Allen  Street; 
painting,  David  Roche,  238  Argyle  St.; 
lieating  and  plumbing,  G.  H.  Kinsman, 
7:i  Cornwallis  Street;  electrical  work, 
John  Starr,  Son  &  Company.  Limited, 
Granville  Street;  interior  fittings,  J.  VV. 
Keddy,  138  Cunard  Street. 

Hamilton,  Ont. 

The  general,  masonry,  carpentry  and 
rooting  contracts  for  the  erection  of  a 
residence  for  E.  Condon,  61  Leeming 
Street,  have  been  awarded  to  C.  G.  Hud- 
son, 10  Edinburgh  Street.  Approximate 
cost,  $3,500. 

Plans  have  been  prepared  for  a  resi- 
dence to  be  erected  on  Kensington  Ave- 
nue for  E.  Condon,  61  Leeming  Street. 
The  general,  carpentry  and  roofing  con- 
tracts have  been  awarded  to  C.  G.  Hud- 
son, 10  Edinburgh  Street,  the  contract 
for  masonry  to  Klingbell  &  Jevons,  22 
K'dseniount  Street,  and  for  heating  and 
plumbing  to  H.  Barnes.  2.'!  Fife  Street, 
{•".sliniated  cost,  $:!.,')00. 

Inglewood,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  residence 
in  course  of  erection  for  J.  M.  Scott: — • 
Ijrick  work  and  plastering,  J.  Hunt,  Ingle- 
wood; carpentry,  J.  Day  tons,  Inglewood; 
heating,  A.  Sprat  &  Sons,  Inglewood. 

Levis,  Que. 

in  connection  with  the  residence  in 
course  of  erection  on  Wolfe  Street  for 
Joseph  Samson,  the  masonry,  carpentry, 
roDfing  and  jjlastering  contracts  have 
been  let  to  the  general  contractor,  J. 
HIais,  Levis,  the  painting  contract  to  M. 
(iuay,  50  C"arrier  Street,  and  the  heating, 
plumbing  and  electrical  contracts  to  J. 
H.  .\.  Lachance,  392  St.  Francois  Street, 
Quebec. 

Montreal.  Que. 

The  following  contracts  have  been  let 
for  the  erection  of  a  residence  at  25 
Fairniount  Street  E.,  for  the  School 
Hoard  of  Infant  Jesu  Parish: — general 
Contract,  masonry  and  carpentry,  E.  A. 
D.  Boileau.  1485  St.  Andre  Street;  steel, 
Structural  .Steel  Company,  Limited,  New 
Birks  Building;  roofing,  M.  Chouinard, 
"51  Adam  Street;  painting,  Antoine  Lus- 
sier;  heating  and  plumbing,  N.  Ouellette 
&  Fils.  719  Colonial  Avenue;  electrical 
work,  J.  A.  St.  Amour,  2171  St.  Denis 
Street.    Plastering  not  let. 

In  connection  with  the  residence  built 
at  Grosvenor  Street  and  Westmount 
Boulevard  for  the  Estate  of  Jonathan 
Brown,  1050  Dorchester  Street  W.,  the 
roofing  contract  has  been  let  to  Richard- 
son, Simard  &  Company,  745  Clarke  St., 
the  heating  and  plumbing  contract  to 
Hickey  &  Aulnit,  93  Dominion  Street, 
the  contract  for  tiling  to  the  Walker 
Hardware  Company,  Limited,  252  .St. 
James  Street,  and  for  plastering  to  .\.  K. 
Hutchison,  New  Birks  Building. 

Ottawa,  Ont. 

I'..  \\  .  I'^oster.  80  Spadina  .-\ venue,  has 
let  the  following  contracts  in  connec- 
tion with  the  residence  in  course  of  erec- 


tion on  Carruthers  Street: — plastering, 
H.  Lcthbridge,  Westboro;  heating,  J. 
Cameron,  488  Lewis  Street;  plumbing. 
W.  Lethbridge,  First  Avenue;  electrical 
work.  Dominion  Electric  Construction 
Company,  417  Sparks  Street. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Murray  Street  for  A. 
Levinson,  217  Somerset  Street.  The  con- 
tract for  plastering  has  been  let  to  Peter 
B(jply,  Heney  Street,  the  heating  and 
plumbing  contract  to  J.  T.  Blyth,  Frank 
Street,  and  the  wiring  contract  to  the 
Rideau  Electric  Company,  128  Bank  St. 

In  connection  with  the  residence  be- 
ing built  on  Allan  Street  by  James 
Brownlee,  11  Clemow  Avenue,  the  con- 
tract for  heating  and  plumbing  has  been 
let  to  J.  Gervin,  Bank  and  Sunnyside 
Streets,  and  for  electrical  work  to  H.  L. 
Allan,  377  Somerset  Street. 

Work  has  been  commenced  on  the 
erection  of  a  residence  on  Sunnyside  St. 
for  B.  A.  Grison,  89  Fentiman  Street. 
The  contract  for  heating  and  plumbing 
has  been  let  to  J.  P.  Band,  775  Bank  St., 
and  for  electrical  work  to  H.  L.  Allan, 
377  Somerset  Street. 

Quebec,  Que. 

In  connection  with  the  residence  erect- 
ed for  Eugene  Dube,  163  St.  Olivier  St., 
the  roofing  contract  has  been  let  to  O. 
Barbeau,  154  Franklin  Street,  the  con- 
tract for  painting  to  J.  M.  Tardivel,  4 
Abraham  Hill,  and  for  heating,  plumbing 
and  electrical  work  to  E.  T.  Moreau,  176 
Abraham  Hill. 

In  connection  with  the  residence  being 
built  on  Aberdeen  Street  by  Leon  Na- 
deau,  105  Franklin  Street,  the  roofing 
contract  has  been  awarded  to  O.  Barbeau, 
154  Franklin  Street,  the  contract  for 
plastering  to  J.  B.  Verret  &  Fils,  190 
Third  Avenue,  Limoilou,  and  for  heat- 
ing, plumbing  and  electrical  work  to  R. 
Chiquette,  210  Queen  Street. 

Raleigh  Township,  Ont. 

In  connection  with  the  residence  erect- 
ed for  J.  B.  Rhodes,  Chatham,  P.  Q.,  the 
contract  for  plastering  has  been  let  to 
Celesta  Blond,  178  St.  Joseph  Street, 
Chatham,  the  heating,  plumbing  and  elec- 
trical contracts  to  Robert  Mitchell,  185 
King  Street  W.,  Chatham,  and  the  paint- 
ing contract  to  Fred  Phelps,  7  Linden 
Street,  Chatham. 

St.  Catharines,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  F.  N.  Hara,  College 
Street,  has  been  let  to  Newman  Bros., 
75  St.  Paul  Street,  the  carpentry  con- 
tract to  C.  F.  Monk,  Wilson  Street,  and 
the  painting  contract  to  Leach  &  Jones, 
46  James  Street.  .\pproximate  cost, 
$12,000. 

St.  Hyacinthe,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  in 
course  of  erection  on  Girais  Street  for 
J.  /\.  Boisseau: — masonry,  J.  P.  Des- 
jardins;  roofing  and  ventilating,  Daniel 
&  St.  Jean,  236  Cascades  Street;  paint- 
ing and  glazing,  Jules  Gingras,  80  Cas- 
cades Street;  heating  and  plumbing,  A. 
Blondin  &  Cie.  115  Cascades  Street; 
I)lastering,  .\.  Blanchard;  fire  escapes. 
Montreal  Architectural  Iron  Works 
Company,  157  Prince  Street,  Montreal. 
Tile  work  not  let. 

Stratford,  Ont. 

In   connection   with   the  residence  in 


course  of  erection  at  26  Centre  Street 
for  G.  F.  Heideman,  City  Hall,  the  fol- 
lowing contracts  have  been  let:— gen- 
eral and  carpentry,  G.  Faulk,  197  Hiber- 
nia  Street;  masonry,  Harry  Thorne, 
x'Vvondale  and  Huron  Streets;  plastering, 
W.Soeder,  210  Huron  Street;  heating, 
McDonald  &  Henry,  11  Ontario  Street; 
plumbing.  Classic  Sanitary  &  Heating- 
Company,  164  St.  Patrick;  electrical 
work,  Bennington  &  Young,  110  On- 
tario Street. 

Toronto,  Ont. 

In  connection  with  the  residences 
built  on  Langford  Avenue  by  Holmes  & 
Anderson,  275  J  ones  Avenue,  the  plumb- 
ing contract  has  been  let  to  R.  J.  Ritchie, 
851  Logan  Avenue,  and  the  plastering 
contract  to  White  Bros.,  55  Hunter  St. 

A  residence  is  being  built  at  94  Neville 
Park  Boulevard  by  H.  B.  Jackson,  323 
Beech  Avenue,  at  an  estimated  cost  of 
$4,000.  Smaller  trades  will  be  sub-let. 
Owner's  name  withheld. 

The  contract  for  plastering  at  the  resi- 
dence in  course  of  erection  on  Pine  Cres- 
cent for  J.  A.  Stewart,  81  Wheeler  Ave- 
nue has  been  let  to  Halwell  &  Kilsby, 
41  Pickering  Street,  and  the  plumbing 
and  heating  contract  to  Stratton  &  Cork, 
314  Lee  Avenue. 

In  connection  with  the  residence  built 
at  60  Neville  Park  Boulevard  by  A. 
Crawford,  the  heating,  plumbing  and 
electrical  contracts  have  been  let  to  Hil- 
lier  &  Company,  2199  Queen  Street  E., 
the  contract  for  plastering  to  T.  Wilay, 
4  Elmer  Avenue,  and  for  painting  to  G 
R.  Stacey,  130  Mutual  Street. 

The  following  contracts  have  been 
awarded  in  connection  with  the  apart- 
ments built  by  A.  McLeod,  47  Benal- 
mond  Street: — plumbing,  E.  R.  Restall, 
90  Scarborough  Road;"  heating,  S.  w'. 
Schulkins,  932  College  Street ;  "^electricai 
work,  G.  H.  Armor,  21  Ferndale  Avenue; 
plastering,  H.  Hill,  16  Lawlor  Avenue. 

E.  Churchill,  3  Orchard  Boulevard,  is 
erecting  a  residence  at  10  Neville  Park 
Boulevard  for  N.  E.  Shier,  900  Queen 
Street  E.  The  contract  for  plastering 
lias  been  awarded  to  W.  Churchill,  42 
Edgewood  Avenue.  Approximate  cost 
$5,000. 


Power  Plants,  Electricity  and 
Telephones 

Ailsa  Craig,  Ont. 

The  hydro-electric  system  will  be  in- 
stalled by  the  Hydro-Electric  Commis- 
sion of  Ontario.  Continental  Life  Build- 
ing, Toronto.  Engineer,  J.  H.  Castor. 
Approximate  cost,  $7,728. 

Athens,  Ont. 

The  installation  of  an  electric  light 
and  power  system  is  contemplated  by 
the  Town  Council.    Clerk,  A.  M.  Lee. 

British  Columbia  Province 

The  British  Columbia  Telephone  Com- 
liany,  555  Sey  mour  Street,  \  ancouver, 
have  commenced  extensions  to  their  sys- 
tem in  the  Lower  Fraser  \'alley.  Ap- 
Iiroximate  cost,  $70,000. 

Elizabethtown  Township,  Ont. 

The  electric  lighting  system  is  being 
installed  by  the  Electric  Commission. 
Manager.  E.  J.  Phillips,  .'\pproximate 
cost.  $6,000. 

Harriston,  Ont. 

A  by-law  has  been  carried  providing 
for  the  installation  of  a  hydro-electric 


Tenders  and  For  Sale  Department 


TENDERS 


Sealcil  teiuleis  will  be  received  by  the  under- 
signed up  to  noon  on  Monday,  August  16th,  for 
the  construction  of  a  Municipal  Drain  in  the 
'lownship  of   Minto,  known  as   Drain   No.  (i. 

The  drain  is  about  Ki.dOl)  feet  long  and  con- 
tains  approximately  yards  of  excavation, 

Prolile  and  specifications  can  be  seen  at  the 
office  of  the  undersigned. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

VV.    1).  Mcl.ELLAN, 
:U  :',2  Clerk  of  Minto. 


Bridge  Notice 


Sealed  ti-iulers  marked  Tender  for  Dismantling 
the  .St.  John  .Suspension  Bridge  will  be  received 
at  llie  New  Brunswick  Provincial  Department  of 
E'ublic  Works,  Fredericton,  until  Wednesday,  18th 
day  of  August,  1915,  at  noon,  for  dismantling  tlie 
ol(l  ".Suspension  Bridge"  at  .St.  jolin,  i\.  1!.,  ac- 
cording to  Specifications  to  be  seen  at  the  fol- 
lowing: Provincial  Department  of  Public  Works, 
Fredericton,  N.  ]!.,  Provincial  (lovernment  Rooms, 
.St.  John,  N.  B.,  the  offices  of  the  Structural  En- 
gineering Company,  Limited,  50.'{  to  507  New 
Birks  Building,  Montreal,  P.  Q. 

Each  tender  must  be  accompanied  by  a  certified 
Bank  Cheque  or  Cash  for  an  amount  e(|ual  to 
five  per  cent,  of  the  tender,  which  will  be  for- 
feited if  the  iiarty  tendering  declines  tx)  enter  into 
contract  when  called  upon.  Such  certified  Bank 
Cheque  or  Cash  will  be  returned  to  the  parties 
whose  tenders  are  not  accepted,  but  with  the  party 
to  whom  the  contract  is  awarde<l,  it  shall  be  re- 
tained until  the  final  completion  of  the  contract 
and  its  acceptance  by  the  Department.  .\ot 
obliged  to  accept  lowest  or  any  tender. 

JOHN  MORRISSV, 
Minister  of  Public  Works. 
Department  of  Public  Works, 

Fredericton.   N.B,.  July  29th,  1910.  Ml 


Board  of  Education 


.Sealed  tenders,  whole  or  separate,  addressed  to 
the  Secretary-Treasurer  of  the  Hoard  will  be  re 
ceive<l  until 

Tuesday,  August  17th,  1915 

For  All  Trades 

For  Enlargement  of 
Eglinton  Public  School  on  Eglinton 
Avenue 

Also 

Heat  Regulators  and  Sundry  Trades 
in  other  Schools 

Specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendent  of 
liuildings.  City  Hall,  Toronto.  Each  tender  must 
be  accompanied  with  an  accejited  bank  che(|ue 
for  live  i>er  cent,  of  the  amount  of  tender  or  its 
equivalent  in  cash,  applying  to  said  tender  only. 
Sureties  for  all  tenders  exceeding  four  thousand 
dollars  must  be  furnished  by  surety  companies. 
Tenders  must  be  in  the  hands  of  the  Secretary- 
Treasurer  at  his  office  in  the  City  Hall  on  the 
day  named,  after  which  no  tender  will  be  received. 
The  lowest  or  any  lender  will  not  necessarily  be 
acceT)led. 

MII.KS  YOKES, 

Chairman  of  Committee. 

W.  C.  WILKINSON, 
•il  Secretary-Treasurer. 


WANTED 


Double  fleck  iron  cars,  suitable  for  drying 
bricks  in  tunnels.  ,\pply  Box  No.  224,  Contract 
r<ecord,  Toronto.  yO-Til 


CITY  OF  REGINA 


Waterworks  Department 


Sealed  tenders  will  be  received  by  the  City 
Commissioners  up  till  noon,  Monday,  September 
6th,  1915,  foi:  the  supjily.  delivery  and  erection 
of  a  T.iMHI.diKI  gallon  Pumping  unit  at  the  City 
Power    House,    Kegina,  Sask. 

Specifications  and  other  information  may  be 
obtained  from  the  office  of  the  undersigned.  The 
City  does  not  bind  itself  to  accept  the  lowest  or 
any  tenfler. 

J.  M.  MACKAY, 
Superintendent   of  Waterworks. 
July  •J2nd,  191.'-,.  'Mt-'M 


COUNTY  OF  BRANT 


Sealed  tenders  clearly  endorsed  on  the  outside 
"Tender  for  Puttown  Bridge  Abutments,"  will 
be  received  by  the  Counties  of  Oxford  and  Brant 
up  to  12  o'clock  noon,  on  Saturday,  August  14th, 
1915,  addressed  to  the  County  Clerk,  County 
Building,  Brantford. 

(a)  For   Reinforced  Concrete  .\bntments, 

and  alternatively 

(b)  For  Solid   Concrete  Abutments. 

Tenders  for  either  class  must  be  on  the  pre- 
scribed forms  and  accompanied  by  a  marked 
cheipie  for  r>  per  cent,  of  tlu  aini.\int  of  the  ten- 
der made  payable  to  the  I  re.i-uu  i  of  the  County 
of  Brant.  Plans  and  specitjcati.  in may  be  seen 
at  the  office  of  the  County  Engimt  r.  tiuni  whom 
tender  forms  may  be  had,  Room  -i  IVmple  Build- 
ing, Hrantfoid. 

ALAN  MATR  JACKSON, 
;{l-;'2  County  Engineer. 


Tenders  for 
Wrecking  Buildings 

.Sealed  tenders  will  be  received,  addressed  to 
the  Chairman  of  the  Finance  Committee,  City 
Buildings,  St.  Catharines,  up  to  .">  o'clock  p.m. 
of  Tuesday,  August  24th,  1915,  for  the  wrecking 
and  removal  of  the  following  buildings  on  the 
right-of-way   to  the  St.   I'a\il  Street  Bridge. 

lilocks  of  Brick  Stores. 
'J  I! rick  Residences. 
1   Large  Stone  Residence, 
liarns  and  Sheds. 

An  alternative  tender  will  also  be  received 
for  the  salvage  of  the  lot  of  the  1.  O.  O.  F. 
property,   together    with    their  building. 

.Specifications  and  information  regarding  the 
work  may  be  obtained  at  the  office  of  the  City 
Engineer. 

Tenders  will  be  received  for  each  buililing  sep- 
arately or  for  all  in  bulk.  .\  marked  cheque  for 
Fifty  dollars  nmst  accompany  each  tender.  The 
City  does  not  bind  itself  to  accept  the  highest 
or  any  tender. 

W.  P.  NEAR, 
•'U  ."U  City  Engineer. 


Paving  Tenders 


Sealcfl  tenrlers  addressed  to  the  imdersigneil 
will  be  received  up  to  8  o'clock  p.m.,  August 
9th,  1915,  for  paving  Canal  Street  East.  Dunn- 
villc,  (Jnt.,  with  either  Rocmac,  Tarvia,  Westru- 
mite  or  Oil  Hound  Macadam.  Contractors  will 
please  submit  specifications,  and  the  Coimcil  re- 
serves the  right  to  select  the  paving  most  suitable. 

Plans  may  be  seen  at  the  Town  Engineer's 
Office  on  and  after  August  2nd,  191."). 

.\'o  tender  necessarily  accepted. 

J.  W.  HOL.MES, 
•'1  Town  Clerk. 


Power  Plants,  Electricity  and 
Telephones 

(Contiimed  from  page  53) 

.system.  Town  [^nirineer.  John  Patter- 
son. 

Saskatchewan  Province 

Ilie  follovvin;.;  rural  telfplione  com- 
panies have  heen  authorized  to  borrow 
money  for  the  construction  of  their  sys- 
tems:— Cut  Knife,  $12,000,  Secretary. 
W.  VV.  Johnston,  Cut  Knife;  Ernschtte. 
$(),000,  J.  F.  Middlemiss,  Wolseley: 
(ilenrose,  .i;iO,000.  R.  J.  Howard,  (ilen- 
rose;  Hieher,  $ia.OOO,  R.  Howe,  Stough- 
ton;  Kansas,  $0,000,  J.  R.  Funk,  Drake; 
Lockwood,  $10,000,  M.  H.  Waldron. 
Lockwood;  Lovat.  $2. .500,  A.  Parley.  Lov- 
at;  Mair,  $9,000,  J.  C.  Clark,  Mair;  Mont- 
j^omery,  $4, .500,  C.  A.  Ingham.  Kennedy; 
Narrow  Lake,  $14,000,  M.  J.  Stephen- 
son, Wilkie;  North  Redvers.  $11,000,  (i. 
M.  McKenzie,  Redvers;  O.  K..  $:i,.500,  H. 
McManus,  Colgate;  Pasvvegin,  $:{,.500.  F. 
(jillespic,  Paswegin;  Renown,  $5,500.  tl. 
McKay,  Renown;  River  Ayr,  $25,000.  J. 
N.  R.  Finlayson.  Broadview;  Ruddell. 
$5,r)00.  A.    i:.   Steele.  Ruddell. 

Windsor,  Ont. 

I  he  C  ity  Council  are  about  to  call  for 
tenders  on  the  supply  of  about  five  miles 
of  copper  wire.     (  lerk.  S.  Lusted. 

CONTRACTS  AWARDED 

Glenrose,  Sask. 

The  (jlenrose  Rural  Telephone  Com- 
pany. Limite<l.  have  let  the  contract  for 
the  construction  of  their  system  to  Har- 
old Herbert.  North  Battleford,  at  $9.;!.50. 
Contractor  is  in  the  market  for  ma- 
terial for  about  44  miles  of  line. 

Montreal,  Que. 

The  contract  for  the  supply  of  under- 
ground cable  for  the  Filtration  Plant  has 
been  let  by  the  Board  of  Control  to  the 
Northern  F.lectric  Company.  Limited. 
814  Notre  Dame  Street  West. 


Casement  Contracts 

Messrs.  H.  &  S.  H.  Thomiison  &  Com- 
pany. Limited,  of  Montreal,  representing 
the  Crittall  Casement  Company,  have 
secured  the  contracts  for  the  solid  steel 
casements  for  the  new  Montreal  Civic 
Library,  and  also  for  the  Ross  Pavilion 
of  the  Royal  \'ictoria  Hospital  in  Mont- 
real. 
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PUMPS 


I 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 
INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON.  7  Bank  Street  Chambers 
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Save  50 "o 


on 


Stone  Sawing 


'"-WW — Tss^ 


Anderson 

"Diamond  Reinforced" 

Saw  Tooth 


After  costly  experimenting,  we  have  pro- 
duced a  Saw  Tooth  which  enables  diamond 
saw  owners  to  reduce  their  cutting  (independ- 
ent of  labour)  by  50  per  cent. 

This  Tooth  is  the  "ANDERSON  REIN- 
FORCED DIAMOND  SAW  TOOTH." 

This  Tooth  contains,  instead  of  one  solid 
diamond,  a  number  of  small  pieces  making  up 
the  same  weight.  The  double  advantage  be- 
ing that  it  COSTS  LESS  and  LASTS 
LONGER. 

With  the  Reinforced  Diamond  Tooth  the 
diamond  is  inserted  in  a  broken  condition,  and 
perfectly  reinforced  with  steel.  As  the  tooth 
wears  down  only  small  pieces  can  go  to  waste, 
mere  dust,  and  it  is  impossible  for  them  to 
suffer  loss  through  entire  or  partial  breakage 
so  common  with  teeth  cutting  the  harder 
building  stones. 

When  the  first  layer  of  the  small  pieces 
have  done  their  work  and  are  worn  away,  the 
second  layer  comes  into  cutting  action,  and 
so  on,  until  the  teeth  are  worn  out. 

Write  us  for  prices. 


Geo.  Anderson  &  Co. 

of  Canada  Limited 

QUEBEC  BANK  BUILDING, 

MONTREAL 


KELSEY 

Warm-Air 
Generator 

The  "Kelsey" 
antiquates  all 
other  methods 
of  healthful 
heating.  The 
"Kelsey"  sup- 
plies warmed 
fresh  air  and 
not  re-heated  foul  air  like  steam  and  hot 
water  systems.  For  school  and  office 
buildings  it  is  the  ideal  method  because 
it  furnishes  a  stimulating  healthful  at- 
mosphere. 

]Vrite  /or  our  literature 

The  James  Smart  Mfg.  Co. 

Limited 

Brockville,  Ont. 


The  Baby  Ford 
Meter  Testing 
Machine 


The  Ford  "Baby"  gives 
you  the  same  means  of 
rapidly  and  accurately 
testing  your  water  meters 
as  the  Standard  Ford. 

The  quality  of  work- 
manship and  material  are 
of  the  same  high  grade — 
but  the  price  is  only  $45. 

You  can't  afford  to  be 
without  a  "Baby"  Ford  at 
this  price.  We  will  be 
glad  to  give  you  details 
about  this  convenient  one- 
meter  testing  machine. 

Write  us  for  the  bulle- 
tin— to-day. 


The  Ford  Meter  Box  Co. 

Wabash,  Ind. 
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Denison  Interlocking  Hollow  Tile 
Assures  "Safety  First"  in  Building 


Eight  Inch  Wall 
Builds  like  a  Thermos  Bottle 


Safety  in  construction  because  of  its 
bonclino-  and  interlockino-  features  which 
are  unequalled  by  any  other  tile. 

Safety  in  a  healthful,  way  because 
no  moisture  can  seep  in.  There  are  no 
mortar  joints  extending  through  the  wall. 

Safety  in  the  matter  of  heating  for 
the  dead  air  spaces  insulate  it  against 
heat  and  cold. 

Safety  in  fireproof  features. 


Canadian  builders  should  specify 
Denison  Interlocking  Hollow  Tile 
because  it's  well  made  in  Toronto, 
Canada. 

SUN  BRICK  CO.,  Limited 

The  One  Price  Company 
Traders  Bank  Building  TORONTO,  ONT. 

Montreal  Ageni  :  HYDE  &  SONS,  LIMITED 
12  Bleury  St. 


Twelve  Inch  Wall 
Builds  like  a  Thermos  Bottle. 
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Nova  Scotia  Steel  &  Coal  Company^  Ltd. 

Beg  To  Announce 

That  their  new  steam-hydrauhc  forge  shop  is  now  in  opera- 
tion, as  also  is  their  recently  installed  ''Harmet"  Fluid  com- 
pression-plant. 

These  improvements  bring  "Scotia's"  equipment  abreast 
of  the  best  foreicrn  forg^es. 

They  are  accordmgly  open  to  supply  forgmgs  of  all  shapes 
and  sizes.  Made  of  ordmary  or  fluid  compressed  open- 
hearth  steel,  and  satisfying  the  most  severe  specifications. 


For  Prices  and  Particulars  Apply  to 

Head  Office  -  -  New  Glasgow,  N.  S. 


TurnbuU 


Elevators 


Passenger 
Freight 
Hand  Power 
Dumb  Waiters 


The  TurnbuU  Elevator 

Mfg.  Company 

TORONTO,  ONT. 
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^LAKE 
ASPHALT 


Is  Oleomargarine 
Butter? 

Is  "rubber"  made  from  corn- 
stalks really  rubber  ?  Is  "silk"  made 
from  wood  fibre  really  silk?  None 
of  these  things  equal  the  natural 
products  man  tries  to  imitate. 

Neither  do  man-made  asphalts 
equal  the  natural  lake  asphalt — 
Trinidad. 

Manufactured  asphalts  are  for 
the  first  time  exposed  to  the  elements 
when  they  are  put  into  a  pavement 
or  road.  Natural  lake  asphalt  has 
passed  through  and  survived  these 
destructive  influences  in  the  course 
of  its  age-long  tropical  formation. 

Besides  this,  Trinidad  has  a  re- 
cord of  service  covering  30  years  and 
including  200,000,000  yards  of  pave- 
ments. 

Facts  —  not  merely  our  sa)  -so — 
as  to  the  superior  durability  of  Trin- 
idad [lavements  are  contained  in  a 
book  entitled  "Evidence"  which  will 
be  sent  free  to  any  one  interested  in 
getting  the  most  in  paving  for  the 
money  expended. 

The  Barber  Asphalt 
Paving  Co. 

Philadelphia,  Pa. 


MARSH  AND  HENTHORN 

MODERN 

HOISTING  MACHINERY 


M  &  H  Hoisting  Engine  driving  Piles  in  Harbor  at  Port  Weller,  Ont. 

Standard  Machines  in  stock.     Prompt  shipments. 
Prices  moderate 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 

Sales  Agents:     Mussens  Ltd,  Montreal 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water   supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  MacLean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

British  &  Foreign  Building  Stones,  by  John  Watson, 
Published  in  1911  at  the  University  Press,  Cam- 
bridge, England.    483  pages.    Price  50  cents. 

Building  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
165  pages,  illustrated.    Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 

Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 
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DUMBWAITERS 

A  double  automatic  Brake  Dumbwaiter 
Automatic  two  ways.    UP  and  DOWN. 

Patented  in  Canada 

\Vc  wMiit  live  roptesentativcs  everywhere  in  Caniifia. 
Write  us  for  part icvilnri-. 

Chelsea  Elevator  Company 

332  West  26  St.,  N.Y.  City,  U.S.A. 


Handling  Garbage  at  Low  Cost 


The  Ideal  Incinerator  plant  at  Berlin  is  handling  garbage 
quickly  and  in  the  most  up-to-date  way  at  low  cost. 

The  Ideal  High  Temperature  Destructor  consumed  15  tons 
of  garbage  in  8  hours  and  I  horse  weight  I  385  in  20  min- 
utes. The  plant  has  a  capacity  of  30  tons  daily  and  is 
fire  proof. 

We  will  be  glad  to  supply  you  with  plans  and  data  for  sim- 
ilar work.    Write  for  information. 

Ideal  Incinerator  &  Contracting  Company 
No.  2  Manning  Arcade  Annex,  Toronto 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


Standard 

Wires  and  Cables 


Bare  Copper,  Brass  and  Bronze  Wires 
Standard  C.  O.  C.  Wire  (Colonial  Copper  Clad) 
Weatherproof  Wire,  Rubber  Insulated  Wire 
\arnished  Cloth  Cables  (Varnished  Cambric) 
Fibre,  Paper  and  Rubber  Leaded  Cables 
Armored  Cables  of  all  kinds 
Cable  Terminals,  Junction  Boxes,  etc. 

For  further  iniormation  wtiie  our  neaiesi  office. 

Standard  Underground  Cable  Co.  of  Canada,  Limited 
Hamilton,  Ont. 

Seattle,  Wash. 


MoTitrcal.  (  )iic. 


Winnipeg.  Man. 


Hammer  Brand 

Hard  Wall  Plaster 


It  ueither  loosens  nor  falls  olf,  it  allows  car- 
penters to  follow  plasterers  without  loss 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co. 

Hillsboroagh,  New  Brunswick,  Caoada 


^  STONE  CRUSHER 

IS  IIIK 

"ACME" 


The  Machine  of 


QUALITY   and  MERIT. 


Goodwin,  Barsby  &  Co.,  Leicester,  Eng. 
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MITCHELL  CRUSHER 


For  Stone 
and  Ore 


We  manufacture  a  complete  line  of 
crushers.  Also  crushing  equipment 
for  quarries,  mines,  contractors  and 
builders. 

Mitchell  crushers  are  sturdily  built 
to  crush  the  hardest  materials. 

Get  our  prices. 

Woodstock 
Concrete 
Machinery  Co. 

Woodstock,  Ont. 


"Kingston'^ 

Single  Chain  Grabs 

The  plain  edge  model  is  made  to  lift  small  coal, 
grain,  mud  and  other  loose  material. 

The  toothed  model  is  for  lifting  rock,  large 
coal,  ballast,  etc. 

Made  in  7  sizes  to  handle  from  jz  to  2  cubic 
yards. 

Quick-working  4  to  1  leverage- 

Cut  Your  Operating  Costs 

Manufactured  by 

Rose,  Downs  &  Thompson,  Ltd. 

HULL,  ENGLAND 

Designers  and  Manufacturers  of 
DREDGING  and  OIL  MILL  MACHINERY 

IVrite  for  descriptive  circular  to 
Cimdian  Rprienaivs: 

The  R.  E.  CLEATON  CO. 

227  Coristine  Bldg.  MONTREAL 
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We  design,  furnish  machinery  for, 
and  build  complete 

MINING  PLANTS, 
CRUSHING  PLANTS, 
HYDRATED  LIME  PLANTS, 

and  Gravel   and   Coal   Handling  Equipment 

Rock  &  Power  Machinery  Co. 

58  Church  Street  -       -  TORONTO 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  »ize  or  quantity. 

Our  service  is  unexcelled  and  our  price*  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office-M  4515-M  4516      Residence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Etiery,  Manager 


Sales  Offices 

Welland  •  Ontario 

Cobalt  Ontario 
7  Bank  Street  Chambers 

Ottawa 
417  New  Birks  Building 
Montreal 


^::z:-"^zT  standard  steel 

Alwaysin  stock      CONSTRUCTION  CO. 


Reinforcins  Bar. 

"Self-Sentering" 

Corrugated 
Sheeting 

Send  for  Stock  List 


LIMITED 
WELLAND      -  CANADA 

Manufactukers  and  Erectors 

Steel  Buildings  and  Bridges 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  In  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly,  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


"AMERICAN" 

ENAMELED  BRICK 

used  for  prominent  and  representative  buildings  of  every 
character. 

Their  INDIVIDUALITY,  DISTINCTIVENESS 
and  BEAUTY  make  them  especially  adaptable  for  ex- 
terior use. 

Write  for  information. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,  New  York. 


Straight  or  Curved  Bars 


KAHN  l^iVs 

The  scientific,  practical,  efficient  and  economical 
protection  for  edges  of  concrete  curbs,  columns, 
walls,    cntiaiici-    |><>'-ls.    [.lal  loi  ms. 

Write  for  Highway  pamphlet  describing  Curb 
Bar  and  alio  Armour  Platei. 

TRUSSED  CONCRETE  STEEL  CO.  OF  CANADA,  LIMITED,  ^' 


I'liit  of  Plate  and 
Anchorage,  Substan- 
tial Steel  Protection. 
Rigid.  Positive  An- 
clioiage.  No  Split- 
ting of  Concrete. 
Easy  to  handle  and 
install. 


IkerTille, 
Ont. 
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STEAM  and  AIR  ENGINES,  HOISTING  EN- 
GINES, STEAM  CRANE  HOISTS,  MOTOR 
CRABS,  SWINGING  ENGINES,  DRILL 
HOISTS,  SPUD  HOISTS,  MARINE 
MACHINERY 


Motor  Crab 


Dake 
Engine  Co. 

Grand  Haven, 
Mich. 


SwintJing  Engine 


Ornamental 
Lighting  Poles 

During  ihe  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places  : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

PhoncB,   Office  North  {  Rveninjfs,  North  210" 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD. 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling— Positively  LEAK  PROOF. 
Wrte  for  1915  Catalogue 

319  Pender  St.  VANCOUVER,  B.C. 


"Galvaduct**  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

>ole  MaautacturerB  under  Caaadiao  and  U.S.  Lattcra  Patent 

Toronto       -  Canada 


Cawthra  Mulock,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  J-TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sevirer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 
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Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  mejisure. 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 
Frost-Proof 
Water 
Meters 

Write  for  CataIo{<ue 


Main  Office       -       90  West  Street 
NEW  YORK  CITY 


 ^  ;  ^. 


You  make  money  with 
"  Empire "  Corrugated  Iron 

Talk  up  the  value  of  fire-proof,  paintless,  repair- 
free  construction  and  use  "EMPIRE"  IRON 
and  you  will  land  many  a  money-making  job. 
"EMPIRE"  plays  right  into  your  hands,  because 
it's  made  of  tried  and  tested  metal.  Every  sheet 
is  absolutely  true,  close-fitting  and  uniform  in  edge 
and  size.    Write  for  prices  today. 

Metallic  Roofing  Co.,  Ltd. 


Toronto     Manufachirei  s  Winnipeg 


SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
wood  and  steel  Tanks 
and  substructures  for 
factory  spr)nkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 
Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto    Montreal  Limited        Winnipeg  Calgary 
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Current  Prices  of  BuUding  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement— delivered  in  D  barrel  lots,  $1.80  per  bbl  ; 
with  bags,  $2.25;  car  lots,  $1.50  on  the  track, 
with  pkgs.  $1.90. 

Lime— giey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick— No.  1  dry  pressed  red  brick,  $17;  buff 
$17  f  o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $U  to  $14;  grey,  $11  to  $12; 
re-cut  brick  for  foundation  work,  $8.50  on 
-  cars,  delivered  .$0.50;   "Tapestry"  brick,  r 

nd- 
i.50 
Pav 


e  cars,  deliverea  ipy.uv;  laiic^nj  .j..^.., 
cal  $12  to  $20.  imported.  $20  to  $;'.0 ;  sand- 
nc  brick,  $7.50;  King  Edward  Si<liMg;  $(;.5ll 


wn  ( 

the  car< 
loct 

lime   „ 

at  the  mill;  $8.50  delivered  on  the  job. 
ing  b.ick,  No.  1,  $18  per  M.  f.o.b.  West  ' I  o 
ronto;  No.  2  $14;  paving  blocks.  No.  1.  $1-4 
per  M  ;  No.  2,  $18.  Sun-Tex  face  brick,  $10 
to  $20  per  M. ;  Denison  interlocking  lioUow 
tile,  $60  per  M.    Lots  over  100,000,  $55. 

Concrete  brick— Quotations  fob.  Toronto:— 
White  $52,  buff  $28.  grey  $27,  plain  pressed 
$17.  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE.    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 
Crushed  stone— 2-in.,  $1.05;  1-in.,  $1.10;  ^-in., 

$1.10;   rubble   stone,  in   car   lots,  $1.10  per 

ton  f.o.b.  car. 

Sand— for  cement  or  brick  work,  $1.05  per  cu. 
yd  fob.  Toronto.  C.  P.  R.  siding;  8oc  to 
$1  per  cu.  yd.  f.o.b.  Toronto.  G.  T.  R.  sidmg. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER   (BUILDING  MATERIAL) 
Toronto  prices   (wholesale)  delivered: 

Hemlock-2  x  4  in.  to  2  x  12  in  8  to  16  ft., 
$20-  18  ft.,  $23;  l-m.  Hemlock  No.  1  $21 , 
No.'l  Hemlock  decking  $22  to  $23;  No  2 
Hemlock,  dimension  and  1  in.,  $lb  to  $1». 

Pine-l-in.  by  4  in.  to  6-in..  $27;  l  in.  by  8  i n  , 
$29;  1-in.  by  10-in..  $30;  1-in.  by  12-in.,  $..0 
to  $3''-  2-in.  by  4-in.  to  13-in.  white  pme, 
12  ft.  to  l(i  ft.  long.  $20  to  $31;  7/8^by  0 
and  10  in.  pine  shelving,  $33  to  $36;  7/8  x 
12-in.  pine  sheiviii,",  $4");  .\o.  1  white  pine 
flooring,  $34;  No.  1  spruce  flooring,  $26;  No. 
1  pine  decking  D  2  S,  $28;  spruce  decking, 
$26-  No.  1  pine  V.  or  beaded  sheeting, 
$;H5;  No.  2  ditto.  $32;  pine  trim  4  in.  cas- 
ing, $1.75  per  100  ft.;  5-in.  ditto.  $2;  8-in. 
pine  base.  $2.75  to  $3.25;  4-in.  pine,  window 
stool,  $2.75. 

Shingles-XXX  B.  C.  shingles  .$3.35;.N.  B. 
extras  $4;  N.  B.  clears  $.3.45.;  i\o.  1  pine  lath 
$5  50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8  10  x  ll), 
10  x  12,  12  X  12,  12  x  14,  8  X  10,  8  x  12, 
10  X  14  14  X  14.  8  X  14.  12  x  10,  14  x  It). 
16  X  16.  $32,  retail  $37 ;  10  x  16.  14  x  18,  16  x 
18,  $39;  8  X  16,  12  x  18,  18  x  18,  $36;  16  x 
18  14  X  20,  16  X  20,  $36.50;  8  x  18,  12  x  20, 
18  x  20.  $40;  10  x  20,  $37.50;  8  x  20,  14  x  22, 
16  X  22,  IS  x  22,  20  x  22,  22  x  22,  $45;  12  x 
22  $.39 ;  10  x  22,  $39.50 ;  8  x  22,  14  x  24,  18  x 
24  20  X  24,  22  x  24,  24  x  24,  12  x  24,  10  x 
24,  $45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars— $2.25  base;  twisted  and  de- 
formed, $2.50;  structural  sections  $2.75  to  $.3. 

Galvanized  iron — 28  gauge  $5.35. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f  o  b. 
Toronto;  4  in.  $34  iier  net  ton;  (i  in.  to  12 
in.  $33;  12  in.  up  $32.!)0,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets— 26  gauge  $5.20  per  sq.,  28 
gauge  $3.00  to  $3.50  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe— Toronto  prices  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft.;  6  in.,  40c  ft.;  8-in., 
65c  ft.;  9-in.,  70c  ft.;  12-in.,  $1  ft.;  15-in., 
$1.40.;  18-in.,  $1.90  ft.;  20  in..  $2.25  ft.;  24- 
in.,  $3.25  ft.;  less  74  per  cent.,  4  in  to  12  in., 
70  per  cent.,  15-in.  to  18-in.,  65  per  cent.,  20- 
in.  to  34-in. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
bags  extra;  sanded  $4.50,  in  car  lots  at  tlie 

yai  d. 

Hydrated  lime— $9.50   to  $11  in  20  ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown  and  Standard 
while  brands,  $1.50  per  bbl.;  Shield  brand 
$1.25;  New  lirunswick  $2.50. 

Rope— manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope,  lOJ^c  basis;  African  rope  l:{c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls..  85c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  82c.  per  gal. ;  red  lead, 
diy,  $8  per  100  lbs.;  putty  in  bulk,  bbls., 
$3.50  i)er  100  lbs.;  in  100-lb.  drums,  $3.85; 

pully  m  25-11).  tins.  $4.00  per  100  lbs.;  steel 
sasli  jMilly.  .$4.00  per  100  lbs.;  turpentine,  in 
bis.,  O.Sc.   per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton  ;  lump,  $9. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  .$20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rough), 
$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  (piality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick— grey  .$22,  red  $22,  buff  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  Stone— 2  in.,  .$1.40;  }^  in.,  $1.65;  }^-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each ;  50  per 
cent,  at  $19.25;  60  per  cent,  at  $20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8. ,3 
grs.,  $8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No.  7,  23.1  grs.,  $14.50;  No.  8,  30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $1.5.00  each;  No.  3,  20  shots,  25  lbs., 
$22.00;  No.  4.  50  shots,  45  lbs.,  .$42.00;  No. 
5.  100  shots,  53  lbs..  $70.00.  Leading  wire, 
in  coils  of  500  ft..  Ic.  per  ft.;  leading  wire, 
twin  cable,  in  coils  of  250  ft..  .3c.  per  dble. 
ft. ;  connecting  wire  in  coils  or  spools.  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot.  single  strength  $.3.50.  double  strength 
$4.10;  6-foot,  single  $4.04.  double  $4.64;  8- 
foot.  single  .$4. ,58.  double  $5.18;  10-foot, 
single  $5.12.  double  $5.72;  12-foot,  single 
$5.66.  double  .$6.26;  14-foot,  single  $6.20, 
double  $6.80;  lOfoot.  single  .$6.74,  double 
.$7..34;  18-foot,  single  .$7.28.  double  .$7.88; 
20-foot,  single  .$7.82.  double  $8.42;  22-foot, 
single  $8.57,  double  $9.17;  24foot,  single 
,$9.32,  double  $9.92;  26-foot,  single  $10.07, 
double  $10.67;  2S  foot,  single  $10.82,  double 
$11.42;  30  foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up.  $2.75;  1  in. 
X  1  in.  X  ^  in.,  25c.  extra;  H  in.  xJ4  in. 
X  %  in.  50c.  extra.  Boiler  plates — 'A  in. 
thick  and  thicker,  $2.20.  Circular  plates — 
Flange  quality.  .30  in.  dimensions  and  over, 
$2.45;  under  30  in.  dimensions,  $2.65.  Beams 
and  channels— Under  .35  lbs.  per  yd.,  $.3.00; 
35  II)S.  per  yd.  and  over.  $2.85.  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge. 
$3.80;  2,8  gauge,  $3.50  per  sq.  net  cash.  Cop- 
per bearing  sheets — Keystone  black,  28  U.  S. 
gauge,  $3.15  per  100  lbs. 

SEWER  PIPE 
Straight  pipe   (per  foot) — 4  in.,  25c;   6  in.,  40c; 
8-in.,  55c;  9-in.,  10c;  10  in.,  80c;  12-in..  $1 ; 
24-in.,  $3.25.     Bends,  each,  75c,  $1.20;  $2.20, 


$2.80,  $.3.20,  $4.00,  $1.3.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  .$.3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $3.15,  $3.t», 
$4.50,  $16.2.5.  Double  branch,  2  ft.,  $1.75, 
$2.80.  $3.85,  $4.90.  $5.50,  $8,  $20.  V.  Pipe. 
2^^  ft..  .$2.  $3.  $4.12,  $5.25,  .$0,  $8.50,  $27.(Ml. 
Syphon,  $2.25,  $3.00.  $6.WJ,  $8.40,  $9.6<J,  $15, 
(12-in.)  Buchan  trap  cesspools.  double 
syphon,  running  trap  and  hand-hole  irap, 
$2.25,  $3.tX),  $6.0,  .$8.40,  $9.60,  $15  (12-in.> 
T  hese  prices  are  subject  to  a  disc»unt  of  GO 
per  ctnt. 

SUNDRIES 

Hard  wall  plaster — $10.00  per  ton.  Plaster  of 
Paris — .$2. .35  per  bbl.  Rope — Best  Manilla, 
16c  basis  per  pound;  British  manilla,  13J/^c 
basis;  .\frican  hemp,  \'','/iC.\  sisal  rope,  H'/iC 
basis;  lath  yarn,  lOJ^c.  Boiled  linseed  oil  — 
in  barrels,  72^c.  per  gal.  of  9  lbs.  Raw  lin- 
seed \n  barrels,  70c.  i»er  tral. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots,  $2.60;  in  car 
load  lots,  $2.20.     Bags  10  cents  extra. 

Lime — Grey.  34  cents  per  bushel;  white.  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $:15; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52,50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
J4-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — Ij/j  and  2-in.,  $2.65;  K  in.  and 

1  in.,  $2.90;  J^-in.  and  dust,  $3.20. 

LUMBER   (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $32;  No.  1  and  2  fir,  edge  grain,  .3  in., 
$60;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $;{3;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No 

2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4.  $.32;  No.  5.  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  S,  8  x  10,  10  x  10,  10  x 
12.  12  x  12,  $38;  10  x  14,  14  x  14,  14  x  16. 
6  X  10.  6  X  12.  8  X  12.  $39;  10  x  16.  12  x  16. 
16  X  16.  14  X  18.  16  X  IS,  18  X  18,  20  x  20. 
$40;  6  X  14,  8  X  14,  12  x  1.8,  IS  x  20,  $42;  6 
X  16,  6  x  18,  6  X  20,  8  X  16,  S  X  18.  s  x  2ii, 
10  X  18,  10  x  20,  12  X  20,  14  x  20,  16  x  20. 
$43. 

Pine — l  in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5j4-in.  ditto,  $4.40;  Sin.  pine  base,  $6; 
10-in.,  $7;  4  in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $.3  50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 
Steel — Round    bars,    $2..35   per   100   lbs. ;  square 
twisted,  $2.45  per  lOO  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  prtce,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  681 
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RAILS  BILLETS 
Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stocks  : 

Sales  Offices  : 

SYDNEY,  N.  S. 

SYDNEY,  N.  S. 

Mills  and  General 

MONTREAL.  QUE. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 

Offices : 

TORONTO,  ONT. 

SYDNEY,  N.  S. 

FT.  WILLIAM,  ONT. 

WIRE  NAILS     'He,  WIRE  PRODUCTS 


"Pillar  Brand" 

Hardwall  Plaster 

"Pillar  Brand"  hardwall  plaster  is  made  from  the  purest  Nova 
Scotia  Rock,  calcined  and  prepared  by  expert  workmen  under  experi- 
enced supervision. 

"Pillar  Brand"  plaster  is  mixed  with  the  hig-hest  grade  goat  and  cat- 
tle hair,  thoroughly  washed  and  specially  prepared. 

We  also  make  cement  plaster,  whitewall  finish,  plaster  of  paris,  and 
land  plaster.     Shipments  by  rail  or  water." 

Write  us  for  prices. 

The  lona  Gypsum  Co.,  Limited 

Head  Office,  Sydney,  N.  S.  Mills,  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS- continued. 


(Continued  from  page  (66' 

SEWER  PIPE 
Sewer  Pipe — Wliolesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
IC  cents;  6  in.,  IS'A  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  70  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  Ion;  sand- 
ed, $7.50,  delivered  on  job.  I'lasler  of  I'aiis, 
$15.50  per  ton;  Hammer  Urand,  $3.75  per 
l)bl.,  in  bags  $15.00. 

PAI.\  rS  AND  OILS 

Paints  and  Oils. — Wliite  lead,  ground  in  oil,  $11.50 
per  100  lbs.  ;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal.;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal.  ;  dry  red  lead,  $10.00  per  100 
lbs.  ;  putty  in  bulk,  $3.25  per  bbl. ;  putty  in 
'jr)-ll).  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

CEMENT,  LIME,  AND  BRK  K 
Cement — Cirey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
bouse,  sacks  extra;  Keens  cement,  $32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs.;  superfine,  white.  .$9.50  per  bbl.; 
white  Portland  cement,  $7.50  per  bbl.  of  350 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick — Common  red  brick,  .$9.00  f.o.b.  warehouse. 


$9.00  in  car  lots  f.o.b.  Vancouver;  pressed 
red  brick,  $il5  at  warehouse;  pressed  buit 
brick  .$40  at  wareliouse;  $33  in  car  lols; 
tapestry  brick,  $45  at  warehouse;  impervious 
biick,  $45  f.o.b.  buildings;  hrc  brick,  $:J5  in 
car  lot.s.  $40  in  wareliouse;  fire  clay,  $12 
per  ton  in  car  lots. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  stone— 2  in..  $1.40;  1  in.,  $1.50;  S/H  in., 
$1.50,  all  f.o.b.  scows. 

Sand — Ifrick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel    $1.25  ])cr  yard  delivered. 

LUMBER   (BUILDINt,  MAIEK.'AL) 
Vancouver  prices  f.o.b.  mills: 
Timber   (B.C.  fr.)— all  sizes  up  to  12  x  12,  $10 
lo  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
K;  X  16  to  20,  8  X  20,  $1.'!  to  $15  squares. 

Common  fir.  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  ,32  feet. 
$14;  boards  and  sbiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  .$30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round    and    square    bars)     $2.75  base; 
twisted  and  deformed,  $2.90;   structural  sec- 
tions .$3.25  to  .$.3.75. 

Galavanized  iron — 28  gauge,  $5.75  per  100  lbs. 


Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheeCi 
.$4.45,  9  and  10  ft.  sheets,  $4.60  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  10<J 
lbs. 

Steel   channels   and   beams,   angles   and  plates — 

$3.25  to  $.3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warenousu, 
4  in.,  VZ'Ac.  per  ft.;  (j-in.,  21c.  ft.;  8  in.,  :«Jc. 
ft.;  10  in.,  40c.  ft.;  12-in,  5<»c.  ft.;  15  in., 
$1.05  ft. ;  18  in.,  $1.25  ft. ;  20-in„  $1.50  it. ; 
24-in..  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster    $1.''>.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 
Hydrated   lime — $13  in  car  lots. 
AIca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  sciuare.  f  o  b. 

Vancouver. 

Rope — Manilla,  full  coil,  IGc.  basis;  2nd  graile. 
14>jC.  basis;  sisal  rope,  12!4c.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.,  $2.75  to  $3.25. 
White  lead— ground  in  oil,  $11.50  to  $12..50  per 

lOO  lbs. 

Boiled  linseed  oil— in  bbls.,  $1.02  per  gal.  of  9  lbs. 
Raw  linseed  oil — in  bbls.,  $1.00  per  gal. ;  red  lead. 

dry.  $10  to  $11  per  100  lbs. ;  putty  in  bulk. 

bbls.  3c.;  putty  in  25  1b.  tins,  4c.;  turpentine 

in  bbls..  90c. 


Spruce  Dimension 

in  any  sizes  up  to  i  2-in.  and  m  any  lengths  up  to  3o-ft. 

Also  Random  lengths  m  plank  and  timber. 

Spruce  treated  by  the  Kyanizing  process  to  preserve  it 
from  decay  a  specialty. 

Send  for  Illustrated  Booklet  and  Prices 

BERLIN  MILLS  COMPANY 

Portland,  Maine 

(Founded  1852) 
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Burlington  Steel  Co. 


(Formerly  Canada  Steel  Co.,  Ltd.) 

Hamilton,  Canada 


Limited 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

34  ,  7  8    and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 


Plain  and  Galvanized 


Prompt  Shipment  from  Stock 


"Come  and  take  a  look  at  the  9  x  12  you 
furnished  us,  it  is  doing  fine  work/' 

Mighty  nice  to  be  greeted  in  the  above  manner,  particularly  gratifying  because  the 
Engine  was  handling  a  big  clamshell  contmuously  —  which  as  you  know  is  one  of  the 
hardest  forms  of  service — and  the  speaker  a  man  of  broad  experience. 

We  can  fill  your  requirements  just  as 
satisfactorily. 

Hoisting  and  Material  Handling  Plant 
is  our  specialty. 

Let  us  have  your  inquiry  for  whatever  you  need 
m    the    way    of    HOISTS,  CLAMSHELLS, 
PUMPS.    DERRICKS,    DREDGES.  Etc. 
We  can  interest  you. 


H.  K.  PI>ANT  1790  St.  JarneH  Street.  Montreal,  Que. 

HOBT.  H.'VMILTON  &  CO.    Vancouver.  RC. 


AOENTS:— 


M.  Beatty  &  Sons 

Main  Office  &  Work*:  Limited 

Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Simcoe  Street 


E.  LEONARD  &  SONS   St.  John,  N.B. 

KELLY-POWELL.  LTD.,  McArthur  Hldfe.,  Winnipep,  Mnn. 
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jAMim  Thomson,  Preiidcnt. 


J.  G.  Allan,  Vic»-Pr*iid*at. 


jAMKit  A.  Thomiom,  Saoretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO, 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterworks  Supplies. 


CASf  fK 


3  inches  to  6o  inches  diameter 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON.  ONT. 


DUMP  CARS 

Made  to  dump  both  sides,  both  ends,  or  all  round. 
All  sizes  and  designs.    Steel  Construction. 


Mine  Cars 


Industrial  Cars 


The  side  dump  car,  U  or  V  shaped,  or  constructed  as  shown  above, 
offers  many  advantages  over  other  styles  for  brickyards,  contracting 
work,  sand  pits,  mines,  and  industrial  purposes.  Made  with  chilled 
semi-steel  wheels,  cold  rolled  steel  axles,  high  carbon  roller  bearings  in 
dust  proof  boxes. 

BRICK  MAKING  MACHINERY  of  all  kinds.  Special  attention 
paid  to  AUTOMATIC  CUTTER.S  and  the  equipment  of  brickyards 
with  ARTIFICIAL  DRYERS. 

B.   E.   BECHTEL,    Waterloo,  Ont. 

(Successor  to  Bechtels  Limited) 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 

wK^KBKKKMl^MSKI^^^^^^BB^^^Ki^BBBB^^^^B/St^^^  once 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc^  Castings  of  all  kinds,  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  
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Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries  solicited. 


Y^^'^     CANADA    WIRE    &  IRON 
GOODS  CO..  Hamilton 


Horizontal  Automatic  Exhaust  Relief  Valve 

We  make  automatic  exhaust  reUtf  valves  of  all 
sizes  and  types — horizontal,  vertical,  angle  and 
downward  discharge.  An  inside  dashpot  of 
ample  size  eliminates  shock  in  closing  and  a 
water  seal  insures  the  valve  against  leakage. 


ATWOOD 


PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO 
PinSBURGH,  PA. 

ENGINEERS    FOUNDERS  MACHINISTS 


4 

ATWOOD 


Rapreiented    by  W.  M.  Campboll,  32  Albany  Ave.,  Toronto,  Ont. 


Built  foi  C.P.R.  Montreal 


CANADIAN 
CHICAGO  BRIDGE&  IRON  WORKS 

BRIDGEBURG.  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

V^rite  our  nearest  ofifice  today  for 
catalogue  No.  15 

Offices:— 
Bridgebure,  Ontario,  130  Jan^t  Street 

Ohicafro,  Illinois,  l.W)  W.  105th  Street 
New  York,  N.Y.,  30  Church  Stieet 
Shops:  -Bridgeburg.  Ont. 
Chicago,  111.  Greenville,  Pa. 


Warren 

Cast 
Iron 
Pipe 

Your  requirements  can  be  filled 
and  your  specifications  carried  out 
to  the  letter  whether  they  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  -         NEW  YORK 


A  Scientific  Pavement 

mutt  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
Unaffected  by  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 


These  requirements  are  met  by 

Asphalt  Block  Pavements 

Send  for  Descriptive  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited     -     Windsor,  Ont. 


72 


THE   CONTRACT  RECORD 


August  4,  1915 


Civil 

Electrical 
Mechanical 

Directory  of  Engineers 

Contractors 

Special 

Interests 

Chipman  &l  Power 

Civil  Engineers 

TORONTO  WINNIPEG 

Willis    (  liipman.      Ceo.     II.  I'.iucr. 


R.  S.  &  W..S.  LEA 

Consulting  Engineers 

Water  Supply  and   I'm  ilicalion,  Si  unaHL'  aiij 
Sewage   iJispohal,   Walei'   Power   1  )evelupinciil . 
Tel.  Long  Distance  Uptown  G740  41 

New  Birks  Building,  MONTREAL 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


OPERA  LOC 

Ft)RNlTt)J 


The  John  Gait 
Engineering  Co.,  Ltd. 

Consulting,  Civil  and 

Sanitary  Engineers 

(leiR'i  al   Munic  ipal   I'^ii^iiicei  ing 

,        I  Waterworks,  Sewerage 

Specialties:  < 

I   and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin         E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Woiks,  Sewers, 
Water  Powers,  Structural  Steel,  Bridges, 

Buildings,   Hic,  &c. 
ny,    Gosford   St.  MONTREAL 


Power  &  Son, 

Architect"!  and  Building  Surveyors 

Merchants  HanU  Chambers, 

Kingston,  Canada 


Rohert   W,  Hunt, 
President. 

Tlios.  C.  Irving,  Jr. 
Vice-  Pres. 


Charles  Warnock, 
Mgr.  &  Treas. 

Jas.  W.  Moflfat, 
Secretary. 


Robert  W.  Hunt  &  Co. 

Limited 

Engineers 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Ofhce  and  Laboratories 
905  IVIcGill  Bldg.       -       Montreal,  Que. 

Branches 

ailei  s      Bank      liuilding,     Toi  onto.  Out. 
Slaiidaid    Bank    Building.  Vancouver 
iXoifoIk  House,  Laurence  Pountney  Hill, 
London,   E. C. 


AN6.LIN? 


LIMITED 
CONTRACTINC 
ENGINEERS 

MONTREAL 


ALL  BUILDING  WORK 
LARGE  OR  SMALL.' 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

.Manufactui  ei  s  ot 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

Phone  Othce  and  Works: 

U:iin  !l(»4-!)05  (ili  Esplanade  E.,  Toronto 


GEO.  K.  McDOUGALL 

Contulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voliafiefransmission  lines,  industrial  electrical 
installation.s  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


nENMiSTEEl 

1^  lOHaOM  •  CMMA 


THE  BEST  STEEL  LOCKERS  MADE  IN  CANAOa 

Maoc  by 

THC  DCNRIS  WmC  «Ra  mo*  WORKS  CO.  IIMITEO 

1  tONOOM,  colilAO* 


STEEL  &  RADIATION  LIMITED 

Products  all   Made  in  Canada 


Toronto, 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 


Steelcrete 

Steel 

Lockers 


Geo.  M.  Miller  8z:  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 


]|[|3s.coPYBm5  4_nny^ 


STANLEY  LIGHTFOOT 

WEG'O  PATENT  SOLICtTOR  *N0  ATTOnNCV 
LUMSDEN    BLDG.f'J  y^^J."  )  TORONTO. 
NEW  BOOKLET  OF  COMPLETE  INFORMATION  FREE 
»a,.T,ON  TM..  r.-oi  M.  3713 


H.  J.  Griswold, 
Montreal. 


B.  W.  Seton. 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

BR.AXCH  OFFICES: 
24  .Adelaide  Street  East,  Toronto. 
1003   Union  Trust   Building.  Winnipeg. 

Cement   Testing   and  Reinforced 
Concrete  Inspection. 
Mill,   Shop  and   Field  Inspection 
of  Steel  Structures  and  Bridges. 
Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

E.xpert  Examinations  &  Reports. 

Reiiiesented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 
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"^he  Canadian  Bridge 

Company,  Limited 

WALKERVILLE,  ONTARIO 


M ANUFACTURKRH  OK 


Steel  Buildings 
Roof  Trusses 

RailwsLy  *nd  HigKwaLy 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 


Successors  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturers  of 


Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant.    NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, .  Railway 
and  1  ndustrial  ser- 
vice. 


Three  Rivers,  Quebec 
Wnyanamack  Pulp  and  Paper 
Co.,  Ltd. 

5U,0UU  gallons.  149  feet  to  top 
120,000      "  100  feet  to  top 


Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  I'a.  New  York  City  Dallas,  Texas 

945  Curry  Bldp.  42CliurchSt.  Praetorian  Bldg. 

San  Francisco,  C'al.,  Monadnock  Bldg. 
Canadian  Representatives:  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street 


McGregor  &  Mclntyre 

Limited 


Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Ground.:    Ten  Acre. 

Capacity:    18.000  Ton.  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  ILscapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,   Plates,  Bars, 
Checkered   Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Work.:  Hillcre.l  1  6 1  4-1  61  B-1 6  1  6 
Prtrato  exchange  connectins  all  department.. 


74 


T  T  T  F.    r  O  N  T  R  A  r  T  RECORD 


AuKiist  4,  I'tir. 


Overhead  Piping  and  Hoods  Are  a 
Menance  to  Efficiency  and  Health 

Do  away  with  such  costly  systems — costly  not  only  in 
dollars  and  cents,  but  costly  too  in  employees'  health. 
The  employer  who  looks  to  the  welfare  of  his  em- 
ployees is  surely  insuring  the  steady  income  of  his 
dollars  and  cents. 

Buffalo  Stationary  Down  Draft  Forges 

Are  built  entirely  of  cast  iron.  The  edges  are  wide  and  possess  the  strength  necessary  for  any 
service.  No  work  too  large  for  Buffalo  Forges.  1  he  Down  Draft  Hood  is  adjustable  by  means 
of  a  lever  gear  to  any  position  as  may  be  required  by  the  operator. 

All  smoke,  fumes  and  gases  generated  by  the  fire  are  carried  away,  leaving  the  atmosphere  pure 
and  clear.    This  is  the  commercial  shop  design. 


Write  for  Down  Draft  Catalog  12. 


Canadian  Blower  and  Forge  Company,  Limited 


ST.  JOHN 


MONTREAL 


BERLIN,  ONTARIO 

TORONTO  WINNIPEG 


VANCOUVER 


WORKED  TO  DEATH 


The  expression  "best  in  the  world"  is  worked  to  death, 
out.     It  means  nothing.    Everybody  can  claim  it. 


It's  worn 


Isn't  it  enough  for  you  to  know  that  the  Watson  has  outworn  all  other 
makes  of  dump  wagons  by  three  to  five  years?  We  don't  promise  you 
so  much.    But  is  it  promises  or  service  that  you  really  want? 

John  Deere  Plow  Co.  of  Welland,  Limited 

77m79  Jarvis  Street,  TORONTO 
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Replace  the  old 
twisted  wire  way  of 
bracing  forms  for 
concrete  work  with  cross  scchorrorm^ 


O  (O 


Peerless  Form  Clamp 


The  one  positive  means  of  bracing  forms. 

Forms  clamped  with  Peerless  Wire  clamps  won't  bulge  and  won't  leak 
at  the  planking  joints  when  a  wet  mixture  is  used. 

Simple  and  Inexpensive 

First  cost  is  low;  easily  operated  by  unskilled  labor;  requires  least  cutting 
of  form  work;  most  easily  removed  from  forms  and  used  over  and  over  again. 

Made  of  two  simple,  strong  cast  iron  parts,  weighing  2  }4  lbs.  and  a 
wrench  is  furnished,  either  style,  free. 

Price  list  and  circular  sent  on  request. 

Peerless  Form  Clamp  Company 


407  N.  8th  Street,  St.  Louis,  Mo. 

Sold  by  F.  H.  Hopkins  &  Co.,  Montreal  and  Winnipeg 

Sales  Agents  for  City  of  Winnipeg  and  Provinces  of 
New  Brunswick,    Nova  Scotia,     Ontario  and  Quebec 


Agents 
Wanted  in 

Open 
Territory 


i 


TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil    Refineries,  Etc. 

We  al.so  build 

Steel  Structures 

to  support  them. 

Write  us  Jor  quotations 

MacKinnon,  Holmes 
&  Company  Limited 

SHERBROOKE.  QUE. 
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"DOMINION  WIRE  ROPE" 

PRODUCTS 
Minimize  Your  Troubles  by  Buying  Our 

BLOCKS,  CLIPS,  THIMBLES 

-  WIRE  ROPE 

Stocks  carried  in  Montreal,  Winnipeg  and  St.  Catharines 

The  Dominion  Wire  Rope  Company,  Limited,  Montreal 


In  Peace  or  War 


44 
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High  Speed  Steel 


Manufactured  by  the  World  Famous  Makers 

JOHN   HY.   ANDREW   &   CO.,  LIMITED 

Is  The  World's  Choice 


1915  Methods  are  CHEAPER 


use 


^industrial  Works'^  Locomotive 
Coaling  and  Wrecking  Cranes 

Steam,  Electric  or  Gasoline 


If  your   Contract  is  for    Dredging,   Excavating,  Building 
Sewers,  or  the  Re-handling  of  materials 
Let  us  quote  you  for 

"HAYWARD^*  BUCKETS 


F.  H.  HOPKINS  &  CO.,  MONTREAL 

Branches: —  St.  Catharines,  Ont.         1206  union  Trust  eid^.,  Winnipeg  Vancouver,  B.  C. 


Vol.  29 


Toronto,  August  11,  1915 


No.  32 


Concrete  Pipe 


.3 


Plant  and  pipe  storage  yards  of  the  B.  Blair  Company,  Limited,  at  Woodstock,  Ontario. 

In  the  making  of  concrete  pipe  we  have  taken  more  than  the  or- 
dinary precautions  of  clean,  sharp  sand  and  high  grade  cement. 

AH  gravel  is  crushed  in  our  plant.  After  thorough  mixing  the 
concrete  is  power  tamped  to  give  density.  The  pipe  is  then  allowed 
to  set  for  72  hours  in  vaporizing  chambers  with  automatic  sprinklers 
that  give  the  pipe  great  hardness. 

We  also  have  portable  plants  for  manufacturing  the  larger  sizes  of  con- 
crete pipe  on  the  job.  A  new  and  unusually  strong  lock  joint  is  a  feature 
of  our  continuous  reinforced  concrete  pipe  that  claims  your  attention. 


B.  Blair  Company,  Limited, 


WOODSTOCK, 
ONTARIO 


Alphabetical  Index  of  Advertisers,  Page  18       Classified  Directory  to  AdverUsements  Page  6 
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CAMERON  Pumps 

For 
Gritty 
Water 

Removable   Bushing  Type 

The  use  of  a  removable  cylinder  liner  secures  the  great- 
est possible  durability  in  a  pump.  This  bushing  may 
be  turned  so  that  the  wear,  which  is  usually  greatest 
on  the  bottom,  can  be  gradually  distributed  over  every 
portion  of  its  surface.  Then  when  it  is  completely  worn 
out  a  new  bushing  may  be  put  in  without  moving  the 
pump  or  disconnecting  the  piping. 

These  pumps  last  a  lifetime. 

CANADIAN  INGERSOLL  -  RAND  CO.,  LIMITED 

MONTREAL,      -  CANADA 

BRANCH    OFFICES    THROUGHOUT  CANADA 


Aimust  n,  i9i; 
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28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"STABILITY" 


No  matter  how  extensive  your  rubber  goods 
requirements  may  be,  we  have  an  unrivalled 
experience,  unequalled  resources,  and  the  financial 
stability  to  handle  your  order  with  maxmium 
efficiency. 

And  furthermore,  what  is  equally  true — no 
order  is  too  small  to  warrant  our  prompt  and 
careful  attention. 


Our  Ime-up  is  complete,  our  quality  is 
unexcelled  and  our  prices  are  right.  Let  us 
show  you  what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 
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The  original  QUALITY  FIRST  trade  mark: 

MUELLER 

The  Mueller  trade  mark  is  the  name  MUELLER.  No  fancy 
or  curious  design — ^just  the  plain  letters  MUELLER,  meaning 
high  cjuality  water,  plumbmg  and  gas  brass  goods. 

MUELLER 

Patent  Cap  Lead  Flange  /i 

Curb  Cock 


This  No.  86  Inverted  Key  pattern  of  the  lead  flange  type  of 
curb  cocks  is  a  splendid  representative  of  Mueller  Quality  pro- 
ducts. It  IS  a  staunch,  dependable  article — good  metal,  fine 
workmanship  and  good  service-giving  qualities.  You  can't  beat  it. 
Users  of  Mueller  Goods  are  insured  against  defects  by  our  200 
pound  hydraulic  pressure  test. 


\  The  H.  Mueller  Mfg.  Co.,  Limited,  of 

^\  Sarnia,  Ontario,  makes  a  complete  line 

c.  R.  of  water  works  goods— tapping  machines, 

^  goosenecks,  branch  connections,  corpor- 

Mueller  ^\                ation  cocks,  service  boxes,  etc.    Let  us 

Mfg.  Co.  have  your  orders. 

Ltd  \ 

Sarnia,  Ont. 

Quote  me  prices  on    \  Made  in  Sarniay  Canada 

Mueller   Lead     Flange  ^, 

Curb  Cocks  and  send  me       ""^  ||  Ik  Jt  T  ¥    •        •  1 

general  catalogue  j-J^      MUeller       Mtg.       CO.,  LimiteCl 

^'S"''^   \  Sarnia,  Ontario 

\ 

^  Makers  of  High  Grade  Water,  Plumbing  and  Gas  Brass  Goods 

(^'tj'   Prov   \ 

\ 
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To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 

Limited 

KEMPTVILlE        -  ONTARIO 

'^Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  for  filling. 


The  Elevated 
Drum  allows  a 
great  descent 
for  the  concrete. 
Provides  for  a 
rapid  delivery. 


LONDON 

Paving  Mixer 

Forward  Loader  and  Rear  Dis- 
charge take  up  little  room  on 
the  roadway. 

Traction  Drive.  Moves 
anywhere  with  its  own  power. 

The  Rotary  Delivery  Chute  turns 
in  a  complete  half  circle,  also  opens 
up  at  different  points.  1  he  concrete 
is  distributed  to  any  part  of  the  road 
No  wheeling.  No  shovelling 
of  concrete. 

ONE-THIRD  LESS  MEN  REQUIRED.  A  BETTER  JOB.  We  guarantee  that  this  Machine  will  deliver  Con- 
crete on  a  roadway  at  a  saving  of  10  per  cent  over  any  other  type  of  Machine.  Full  particulars  on  request.  Send  for 
Catalogue  No.  I  A. 

We  have   twenty-tliree   different   sizes  and   styles  of  Mixers. 
Also  a  full  line  of  Concrete  Macfiinery  and  (dement  Working  Tools. 

THE  LONDON  CONCRETE  MACHINERY  CO.,  LTD. 

LONDON,  ONTARIO 

Branches  and  Agenciei  in  every  large  City  in  Canada 

World's  Largest  Manufacturers  of  Concrete  Machinery  and  Cement  Working  Tools 


e 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

'I'lie  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
(|uarter  page,  six  headings;  half  page,  twelve     headings;     full       page,    twenty-four  headings. 


Air  Compressors 

Can.  liigersoll  Kand  Co.,  Ltd. 


Architects'  Instruments 
Stanley  Company,  W.  F. 


Air  Hoists 

Noitliein   Crane  Works 


Architectural    Iron  Work 

Aiktiiiicaci      Arcliitectural  Iron 
Works 

Canada  Wire  S:  Iron  tioods  Co. 
Mc(.iegur  &  Mclntyre 
Steel   &   Uailiation  Limited 


Architectural  Terra  Gotta 

Northwestern  Terra  Cotla  Co. 
Toronto  Plate  Glass  Imp'tg.  Co. 


Ash  Hoists 

(iillis  &  Geoghegan  . 
Herbert  Morris    Crane    &  Hoist 
Company 


Asphalt 

Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 


Auto  Accessories 

Can.  Consolidated  Rubber  Co. 


Bathroom  Fittings 

Can.  Consolidated  Rubber  Co. 


Belting 

Can.  Consolidated  Rubber  Co. 


Belting   (Conveyor,  Thresher,  etc.) 

Can.   Consolidated  Rubber  Co. 


Blast  Hole  Drills 

Hopkins  &  Co.,   F.  H. 


Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 

Can.   IngersoU-Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Turbine  Equipment  Company 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Liinited 


Brick 

American   Enamelled   Brick  Co. 
Bradford   Pressed   Brick  Co. 
Hydraulic  Press  Brick  Co 
Interprovincial    Brick  Co. 
North-Western   Terra    Cotta  Co. 


Brick  Dryers 
Ikchtel,   B.  E. 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Buckets 

Beatty  &  Sons,  M. 
,  Browning  Company 
Clealon  Company,  R.  E. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Sudbury    Construction    &  Mach- 
inery Company 


Brick   Machinery   and  Suppliei 

Bechtel,  B.  E. 

Crossley  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth  Howland  Co. 


Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson   Bridge  Works 
Dotninion   Bridge  (Company 
Haiiiill'Mi    lliiflge  Works  Co. 
Mai  kiniiMii  Holmes  &  Co. 
Maiiitoija   Biidge  &  Iron  Works 
Maritime   Bridge  Company 
National    Bridge  Company 
PittsburghlJesMoines    Steel  Co. 
Structural  Steel  Company 
Standard   Steel   Construction  Co. 

Builders'  Hardware 

Aikenhead  Hardware  Limited 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Britnell  &  Company 
Interprovincial  Brick  Co. 
Morrison  &  Co.,  T.  A. 
Rogers  Supply  Company 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceiesit  Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Turbine  Equipment  Company 

Ceresitol 

Ceresit  Waterproofing  Co. 

Chains 

Woodhouse   Chain  Co. 

Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Chimneys    (Reinforced  Concrete) 

Laurie  Company,  E. 
Turbine  Equipment  Company 

Coal  Chutes 

Manitoba   Bridge  &  Iron  Works 

Coal   Handling  Apparatus 
I'.eatty  &■  Sons,  M. 
Bi owning  Company 

Concrete  Block  Machines 

London  Concrete  Machinery  Co. 

Concrete  Mixers  and  Appliances 

Canadian   Fairbanks-Morse  Co. 
Goold,   Sliapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway   Contractors   Supply  Co. 

Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen  Conduit  Co.,  Ltd. 
Kic-wiL    Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Wells  &  Gray 

Contractors'   Plant  &  Supplies 
I'.eatty  &  Sons,  M. 
Browning  Company 
(-'an.    Fairbanks-Morse  Company 
Canadian  Equipment  Company 
Dake  Engine  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Marsh  &  Henthorn 
Morris   Machine  Works 
Montreal  Locomotive  Works 
Rock  &  Power  Machinery  Co. 
Stinson-Reeb  Builders'  Supply  Co. 

Conveying  Machinery 

Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  IngersoU-Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.  H.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  Travelling  and  Locomotive 
Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Pollard  Mfg.  Company 

Crushed  Stone  and  Granite 

Canada   Cruslied   Stone  Corpora- 
tion 

Canadian  Equipment  Company 
Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 

Crushers    (Stone   and  Rock) 

Dominion  Road  Machinery  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
London  Concrete  Machinery  Co. 
Rock  &  Power  Machinery  Co. 

Culverts 

Pedlar  People 

Damp   Proof  Coating 

Ceresit  Waterproofing  Co. 

Derricks   and   Derrick  Fittings. 
.Aikenhead  Hardware  Limited 
Beativ  &  Sons,  M. 
Hopkins  &  Co.,  F.  II. 
Maish  S{  Henth  orn.  Liniited 
Vorthern    Crane  Works 
Pollard    Mfg.  Company 

Door  Hangers 

.Mlith    Mfg.  Company 

Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
Hopkins   &   Co.,    F.  H. 
Lecky  &  Collis. 

Drill  Steel  Sharpeners 

C  anadian  Ingersoll  Rand  Co. 

Dump  Carts  and  Wagons 

Canadian  Equipment  Company 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 


Dump  Cars,  Wheels,  etc. 
Bechtel,   B.  E. 

Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Manitoba   Bridge  &   Iron  Works 
Maisli  &  Henthorn 
National  Steel  C;ar  Company 
Sheldons  Limited 

Drying  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Fans 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric   Air   Rock  Drills 
Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ormsby   Company,   A.  B. 

Elevators 

Chelsea  Elevator  Company 
Northern   Crane  Works 
Roelofson  Elevator  Works 
Turnbull  Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 

Excavators 

Beatty   &  Sons,  M. 
Dull  Company,  Raymond  W 
Hopkms  &  Co.,  F.  H. 
Pawling  &  Harnischfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co 
Sheldons  Limited 

Engines 

Canadian  Blower  and  Forge  Co 
Can     Fairbanks-Morse  Company 
Hopkins  &  Co.,  F.  H. 
Inglis  C'ompany,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks 
Rock  &  Power  Machinery  Co. 

Engineers  (Civil  and  Mechanical) 
Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman   &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait   Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filtration  Plants 

verMehr    Engineering    Co..  John 

Fireproof  Doors  and  Windows 

Hope  &  Sons,  Henry 
Ormsby   Company,   A.  B. 
Pedlar  People  Liniited 
Steel  &  Radiation  Limited 
Trussed   Concrete  Steel  Co. 
(Continued  on  page  12'> 
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WIRE-CUT-LUG  BRICK 

USED  EXCLUSIVELY  FOR  BRICK  PAVING  BY  SEVERAL  BIG  CITIES 

Including  St.  Louis,  Mo.,  Wilmington,  Del.,  Toronto,  Canada,  Baltimore,  Md.,  and 
specified  by  hundreds  of  large  and  small  cities  and  by  several  state  highway 
departments. 

Smooth,  Even,  Sanitary  and  Durable  Pavement 

67,000,000  in  service  in  New  York  State  alone. 
Lays  uniformly  and  bonds  much  stronger  than  any  other,  as  official  tests  prove. 

Advising  engineering  service  Jree. 

Manufactured  by  the  following  26  independent,  competing  companies  operating  42  plants: 


I 


(  oi  1  y  lirick  &  'I'ilc  Company,  Cony,  Pa. 
United   Urick  Company,  Grecnsburg,  Pa. 

Plant  at  Conncaut,  Oliio. 
Sterling  Brick  Companv,  Olcan,  N.  V. 
Rcynoltlsville  Hrick  &  Tile  Co..  Rcynoldsville,  Pa. 
Danville  Urick  Company,  Danville,  111. 
Clinton   Paving  Brick   Company,  Clinton,  Ind. 
.Mton   Brick  Company,   Alton,  111. 
Dcckman-Duly  Brick  Company,  Cleveland,  Ohio. 

Plants  at  Cleveland,  Carrolllon  and  Malvern,  O. 
Tuna  Valley  Pressed  Brick  Company,  Bradford,  Pa. 
l"osler  Paving  Block  Company,  Bradford,  Pa. 

Plants  at  Bradford,  Pa.,  Bingliamton,  N.Y.,  and  Youngs- 
ville.  Pa. 

.Metropolitan  Paving  Brick  Company,  Canton,  Ohio. 

Four  plants  at  Canton.  O.,  one  at  Willow,  O. 
Bessemer  Limestone  Company,  Youngstown,  Ohio. 

Three  plants  at  Bessemer,  Pa. 
Peebles  Paving  Brick  Company,  Portsmouth,  Ohio. 


Two  plants  at  Portsmouth,  Ohio,  one  at  Firebrick,  Ky. 
Murphysboro  Paving  Brick  Co.,  Murphy sboro.  111. 
Southern  Clay  Mfg.  Company,  Chattanooga,  Tenn. 

Plants   at   Rohbins,   Tenn.,   Coaldale,  Ala. 
McAvoy   Vitrified   Brick   Company,   Philadelphia,  Pa. 

Plant  at  Perkiomen  Junction,  Pa. 
Windsor  Brick  Company,  Akron,  Ohio. 
Hocking  Valley   I'rick  Company,   Columbus,  Ohio. 

Plant  at  Logan,  Ohio. 
Veedersburg  Paver  Company,  Veedersburg,  Ind. 
Springfield  Paving  Brick  Company,  Springfield,  111. 
Terre  Haute  Vitrified  Brick  Co.,  Terre  Haute,  Ind. 
Albion  Vitrified   Brick  Co.,  Albion,  111. 
Alliance  Clay  Product  Company,  Alliance,  Ohio. 
Weslport  Paving  Urick  Company,  Baltimore,  Md. 
Mack  Manufacturing  Company,  New  Cumberland,  W.Va. 

Four  plants  at  New  Cumberland,  W.  Va. 
The  Hydraulic-Press  Brick  Company,  St.  Louis,  Mo. 


THE  DUNN  WIRE-CUT-LUG  BRICK  CO. 

(Licensors) 

CONNEAUT,  OHIO 
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SARNIF^ 


''QUALITY  FIRST" 

SARNIA 

STEEL 

VENTILATORS 


Specially  designed  for 
SCHOOLS  CHURCHES 
THEATRES  FACTORIES  etc 

The  Sarnia  Ventilator  is  made  of  the  best  grade 
galvanized  iron  of  a  heavier  gauge  than  is  generally 
used  by  other  manufacturers  of  ventilators  and  meets 
the  requirements  of  durability  and  highest  efficiency,  as 
well  as  cheapness,  and  is  recognized  as  one  of  the  fin- 
est storm-proof  ventilators.  Its  construction  is  based 
on  strictly  scientific  principles  and  its  simplicity  is  one 
of  its  greatest  advantages.  It  is  made  with  the  great- 
est care  that  skill  and  experience  can  accomplish,  and 
is  unequalled  for  strength,  rigidity  and  lasting  qualities. 

It  is  especially  valuable  in  removing  all  foul  air. 
gases,  odors,  moisture  and  steam  from  foundries,  etc. 

We  also  manufacture  Plain  Galvanized  Iron,  Cor- 
rugated Iron,  Metal  Sidings,  House  Shingles,  Barn 
Shingles,  Sky  Lights,  Eave  Trough,  Conductor  Pipe, 
Volleys,  etc. 

Write  for  special  literature  on  any  of  the  above 
products. 

Sarnia  Metal  Products  Co. 

Limited 

SARNIA,  ONTARIO 


KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagmed  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 


Aufriist  n,  1915 


THE   CONTRACT  RECORD 


9 


Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 


THEY  COST  LESS 

YOU  SELL 

8  X  8  X  24  inch  Granite  Rock  Face  Block 

Py  a  new  process^ jrtjiich  protects  tlie  facing.  wliile  the  bJo_ck_is_being_cast,_  we  eliminate  all  traces  of  cement  from  the  face  of  block 


THEY  SELL  FOR  MORE 
MORE  OF  THEM 


and  nothing  but  the  GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 


8  X  8  X  2t  inch  Granite  Smooth  Faced  Block 


These  cuts  show  blocks  just  as 
they  came  from  the  molds;  they  are 
not  treated  with  acid  or  scrubbed 
with  brush,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
by  any  other  system,  at  any  cost, 
that  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
BLOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  the  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 


Cast  Stone  Block  &  Machine  Co.,  Limited    (Zageimeyer  System) 


298  Howard  Avenue,  WINDSOR,  ONTARIO 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works:  Seigneurs  i!t  William  Sis..  Montreal. 
Manufaclurcr.s  of   lloilcrs.  Castings,  Condensers,  Elevators,   Engines,   Filters,   ForginES,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating. Steam   Turbines,   Tanks,   Water   Wheels,  Water 

Works  Plants. 


Lachine  Water  Work* 
Three  million  Kallons,  eighty  pounds  domeitic,  160  lbs.  fire. 
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Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all 
lines  right  now  and  ours  has 
not  escaped.  Contractors  need 
work  and  are  tendering"  closer 
to  rock-bottom  than  they  have 
for  many  years.  All  material 
has  dwindled  in  price.  So  has 
labor. 

You  can  save  2o7n  to  30^0  of 
normal  cost  by  building"  your 
sewers  now.  The  extra  ^7o 
or  i"/o  that  money  costs  is  swal- 
lowed up  by  the  saving  on  work. 

-BUY  NOW- 

and  keep  the  wheels  of  progress  turning. 

The  Ontario  Sewer  Pipe  Co.,  Ltd. 

MIMICO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactiwed  and  al- 
ways in    tock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Linini^s 
Wall  Copinif 
Culvert  Pipe 
Inverts 

Telephone(Toronto  Connectioni 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.    Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.     We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns,  P.  Q.,  and  Ncw  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 


AuRusi  1 1,  mi.-) 
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Large  Capacity 
Derricks 

We  can  deliver  steel  guy  der- 
ricks up  to  50  tons  capacity.  Our 
derricks  are  made  in  Canada  by 
the  power  of  Niagara.  Nothing- 
but  the  best  materials  enter  into 
their  manufacture.  \^'e  manufac- 
ture derrick  irons  for  wooden 
derricks  in  all  sizes. 

Ask  us  for  literature  and  prices. 

POLLARD  MFG.  CO. 

LIMITED 
Niagara  Falls,  Canada 


The  Daylight  is  There 

Harness  It  With  LUXFER  Prisms 

Every  new   building  should  be  equipped  with  Luxfer 
Prisms  in  order  to  get  daylight  into  the  interior 

Once  installed  "  Luxfer  "  costs  nothing  to  maintain. 
Luxfer  sidewalk  prisms  are  set  in  wrought  iron  frames 
which  cannot  warp  or  sag. 

Luxfer  is  the  one  prism  that  will  give  definite  results — 
no  guess  work. 

Always  specify  the  safe  system — Luxfer. 

LUXFER    PRISM    COMPANY,  LIMITED 

100  King  Street  West,  Toronto,  Ont. 
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Fire  Escapes 

Maiiitoija  Bridge  &  Iron  Works 
McGregor  &  Mcliityre 

Floor  Hardener 

Ceresit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 

Sturtevant  Co.  of  Can,,  I. id.,  B.  F. 

Furnaces 

Toronto  Furnace  &  Crematory 
Company 

Forges 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Furnaces 

Smart  Mfg.  Co.,  Jas. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  .Shapley  &  Muir  Co. 

Gasoline  Engines 

Canadian  Fairbanks-Morse  Co. 
Cioold,  .Sliapley  &  Mnir  Co. 
London  Concrete  Macliinery  Co. 

Generators,  Turbine  Driven 

IJe  Laval  Steam  Turbine  Co. 

Glass 

Consolidated    Glass  Company 
Excelsior  Plate  Glass  Co. 
Liixfer    Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Inip't'g  Co. 

Gravel  Washing  Plants 

Dull  Company,  Raymond  W. 


Hammer  Drills 

Canadian    IngersollRand  Co. 
High  Pressure  Pipe  Lines 

I'illslnirgli    Valve,    Foundry  & 
t  onstruction  Company 

Heating  Apparatus 

Canadian  J51ower  and  Forge  Co. 
Sheldons  Limited 
Smart   Mfg.   Co.,  Jas. 
Sttirtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

I  an.  (Consolidated  Rubber  Co. 

Hoists,  Electric 

Northern   Crane  Works 

Hoisting  Apparatus 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian    IngersollRand  Co. 
Gillis   &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Hentborn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 

Northern  Crane  Works 
Pollard  Mfg.  Company 
Pawling  &  Harnischfeger 

Hoisting  Engines 

Beatty  &  Sons,  M. 

Hopkins  &  Co.,  F.  H. 

Marsh   &   Hentliorn,  Limited 
Hydrants 

Canada  Iron  Corporation 

Gartshore-Thompson  Pipe  Co. 

Kerr  Engine  Company 
Incinerators 

Ideal  Incinerator    &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 
Insulating  Compounds 

Can.  H.   W.  Johns-Manville  Co., 
Limited. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Co.,  F.  H. 
liecbtel,  B.  E. 

Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur.  Co. 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
.  bert 

Northern   Crane  Works 
Kilns 

Canadian  Blower  and  Forge  Co. 

.Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

i»erlin  Mills  ("ompany 

Lath  Board 

Bishopric  Wall  Board  Co. 

Lead  Pencils 

.\mericaii  Lead  Pencil  Company 

Lime 

Dominion  Lime  Company 
.Standard   White   Lime  Co. 

Lighting  and  Pumping  Installations 

Can.   H.  W.  Johns-Manville  Co., 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal  Locomotive  Works 

Marble  Working  Machinery 

Pollard  Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar   People  Limited 
Steel   &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar   People  Limited 


Mechanical  Draft  Apparatus 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Meter  Boxes 

Ford  .Meter  Box  Company 

Meters,  Water 

.McDougall  Caledonian  Iron  Wks. 
Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil,  Tank  &  Pump  Co, 

Ornamental  Moulds 

London  Concrete  Machinery  Co. 

Overhead  Runways 

.Morris  Crane  &  Hoist  Co,,  Her- 
bert 

Packing 

Can.   Consolidated   Rubber  Co. 

Paints  and  Varnishes 
Dominion   Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 

Asphalt  &  Supply  Company 
I'.arber   Asphalt   Paving  Co. 
Dunn   Wire-Cut-Lug   Brick  Co, 
National   Paving  Brick  Manufac- 
turers' Association 
Ontario  Asphalt  Block  Co. 
Paterson  Mfg.   Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

Dominion  Concrete  Co. 

Gartshore-Thomson  Pipe  Co. 

National  Iron  Works 

Pacific  Coast  Pipe  Co. 

United  States  Cast  Iron  Pipe  Co. 

Vancouver   Wood    Pipe   &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 

(Continued  on   Page  14) 


Easily  Operated  by  One  Man 


Illustration  also  shows  the  G  &  G 
Sidewalk  Door  Opening  and 
Closing  Device  which  automatic- 
ally opens  and  closes  doors  as 
hoisting  head  is  raised  or  tele- 
scoped. 


THE  G  &  G  Telescopic  Hoist  Model  A  illustrated,  makes  it  possible  for 
one  man  unaided  to  perform  the  entire  operation  of  raising  ash  cans  to 
sidewalk  and  lowering  empty  cans  to  cellar. 


Made 

in 
Canada 


Raises  a  maximum  load  of  500  lbs. 
at  a  guaranteed  speed  of  30  feet  per 
minute. 

When  not  in  use  hoist  telescopes  and 
no  part  shows  above  street  level. 
It  is  fitted  With  a  patented  "silencer" 
that  makes  it  practically  noiseless  in 
operation. 

Write  to  our  nearest  agent  for  new  booklet  and  prices 

GILLIS  &  GEOGHEGAN,   Sherbrooke  Que. 

Black  Building  Supply  Co..  Ltd.    B.  &  S.  H.  Thompson  &  Co.,  Ltd.     Wm.  N.  O'Neil  Co.,  Ltd. 

Agents  for  Ontario  .Agents  for  Oiiebec  Agents  lor  liritish  Columbia 

Toronto  Montreal  Vancouver 

W,  T.  Grose,  Agent  for  Manitoba,  Saskatchewan.  .Mberta.  Winnipeg 


Operates  from  sidewalk  level — pro- 
tecting public  from  danger  of  unguard- 
ed open  hatch  and  protecting  operator 
from  injury  should  anything  fall  into 
hatch. 

Every  hoist  is  subjected  to  thorough 
working  test  before  shipment. 
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CHAMPION 


A  Complete  Line  of  Road,  Street  and 

Contractors^  Machinery 


Champion  Dintributor 


Champion   Oil  Distributors 

A  complete  line  of  Oil  Distributors  for  the  appl)  ing 
of  light  Oils  as  dust  preventatives,  or  the  heavy 
Asphaltic  or  Tar  Binders  Especially  designed  ; 
durable  and  adapted  for  blanket  treatment  or  pene- 
tration method  of  distribution.  Let  us  solve  lhat 
road  oiling  problem  for  you  ! 


THE  DOMINION  ROAD  MACHINERY  CO.,  LIMITED,  Goderich,  Ont. 


Macadam  Roads 


must  be  built 
of  a 

Tough 
Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 


Pencils  (Lead) 

Aintrican  Lead  Pencil  Company 

Perforated  Metals 

Canada  Wire  &   Iron  Goods  Co. 


Pile  Driving  Machinery 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    IngersollKand  Co. 
Hopkins  &  Co.,  F.  II. 
Marsh  &  Henthorn,  l.imiled 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foujidry  & 
Construction  Company 

Plaster  Bond 

Oresit  Waterproofing  Co. 

Plumbing  Supplies 

Mueller  Mfg.  Co.,  IT. 
Planing   Mill  Exhausters 

Canadian   Hlower  and   Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Albert  Mfg.  Company 
Britnell  &  Company 
Can,  11.  W.  Jolins-Manville  Co., 
Ltd. 

lona  Gypsum  Company 

Plug  Drillers 

Canadian   Ingersoll-Rand  Co. 

Plumbers'  Supplies 

Can.  CoHSolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian    Ingersoll-Rand  Co. 


Power  Engines 

Inglis   Company,  John 

Pressed  Brick 

Interprovincial   Brick  Co. 

Pump  Valves 

Can.   Consolidated  Rubber  Co. 

Pumps  and  Pumping  Machinery 

lieatty  &  Sons,  M. 
('anadian  Blower  and  Forge  Co. 
Canadian   Fairbanks-Morse  Co. 
Canadian  Ingersoll-Rand  Co. 
Cook,  A.  D. 

I)e  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,   F.  H. 
Inglis  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Morris  Machine  Works 
.Smart-Turner  Machine  Co. 
Turbine  Equipment  Company 

Pumping  Plants 

Rock  &  Power  Machinery  Co. 

Quarry  Machinery 

Canadian    Ingersoll-Rand  Co. 
Doniitiion  Road   Machinery  Co. 
Hopkins  &  Co.,  F.  II. 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.   [I.   W.  Jolins-Manville  Co., 
Ltd. 

Gartsbore,   lohn  T. 
Hopkins  &  Co.,  F.  H. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Road  Asphalt 

Asplialt  &  Supply  Company 


Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  (ioods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar   People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

Dominion  Road  Machinery  Co. 
Exeter   Mfg.   Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Morrison  &  Co.,  T.  A. 

Roof  Glazing 

Hope  &  Sons,  Henry 

Roofing  Material 
liird  &  Son 

Bishopric  Wall  Board  Co. 
Can.   H.   W.  Jobns-Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar    People  Limited 

Rubber  Covered  Rolls 

Can.  Consolidated  Rubber  Co. 

Rubber  Cement 

Can.  Consolidated  Rubber  Co, 

Rubber  Mats 

Can,   Consolidated   Rubber  Co, 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Dull  Company,   Raymond  W, 

Safes  and  Baults 

Can.  Fairbanks-Morse  Company 
Taylor,  J,  &  J, 

Scales 

Can.    Fairbanks  Morse  Company 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Dominion  Road  Machinery  Co. 
Dull  Company,  Raymond  W. 
Cioodwin,  Barsby  &  Company 


Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
f)ntario  Sewer  Pipe  Co, 
Smyth  &  Ryan 
Standard  Clay  Products  Ltd, 


Sheathing  Board 

Misliopric   Wall   Board  Co, 


Shovels  (Steam) 

Browning  Company 
Beatty  &  Sons,  M. 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Montreal   Locomotive  Works 


Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Hope  &  Sons,  Henry 
Pedlar   People  Limited 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co, 
Hamilton    Mfg,    Co,;  Wm, 
MacKinnon,   Holmes   &  Co, 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines    Steel  Co, 
Pedlar    People  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 

ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

ARCHITECTS  .'    Patronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  427-428 — Connecting  All  Department* 

MONTREAL 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


OUR 

Facilities  for  supplying  any 
quantity  of 

CLEAN  CRUSHED  STONE 

Are  Unexcelled 

SHIPMENTS  —  G.  T.  R.  &  C.  P.  R. 
Team  Delivery  If  Required 

CEMENT 
SAND 


DUNDAS  QUARRY 

Capacity  4000  Tons  Daily 


GRANOLITHIC 
TRAP-ROCK 


Rogers  Supply  Co.,  Limited 

28  King  St.  W.,  Toronto 


MAIN  4155 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS-Continued 


Steam  Apparatus  and  Specialties 

Canadian  Blower  and  Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Shcldons  Limited 

Steam  Engines 

Sturtcvant    Co.  of  Can.  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Lon  Wks. 
Sturtcvant    Co.  of  Can.  Ltd.,  B.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co, 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 

Bteel 

Hopkins  &  Co.,  F.  H. 

Steel  Pipe 

Page-Hersey  Iron  Tube  &  Lead 
Co.,  Ltd. 

Sound  Deadening 

Can.  H.  W.   Tohns  Manville  Co., 
Ltd. 

Stair  Builders 

McGregor  &  Mclntyre 

Stair  Treads 

Can.  Consolidated  Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metals  Co. 

Stone  Backing 

Ceresit  Waterproofing  Co. 

Stone 

Britnell  &  Company 
Hagersville   Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Oakley  &  Son,  Geo. 
Queenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville  Freestone  Company 

Stone  Saws 

Anderson,  Geo. 


Stone  and  Sand  Elevators 

Dominion  Koad  Machinery  Co. 

Stone  Working  Machinery 

Pollard    Mfg.  (.'ompany 

Steel  Sash 

Hope  &  Sons,  Henry 

Structural  Iron  and  Steel 

Burlington  .Steel  Company 
Chicago  Bridge  &  Iron  Works 
DesMoincs  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor   &  Mclntyre 
Pittsburgh-DesMoines    Steel  Co. 
Reid  &  Brown 
Structural  Steel  Company 
Standard   Steel   Construction  Co. 

Stucco  Board 

Bishopric  Wall  Board  Co. 

Surveyor's  Instruments 

Dikeman  Surveyoi'  Co. 
Swinging  Gears 

Dake  Engine  Company 
Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 

Goold,  Shapley  &  Muir  Co. 

Hamilton  Mfg.  Co.,  Wm. 

Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind    Engine   &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Toronto  Iron  Works 
Vancouver   Wood    Pipe   &  Tank 

Company 
Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 


Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 
Hunt   &   Co.,   Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Tiling 

Can.  Consolidated  Rubber  Co. 

Tires   (Auto,   Bicycle,  Motor-cycle, 
Carriage) 
Can.  Consolidated  Rubber  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Co. 

Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems   (Hand,  Power  and 
Electric) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.   Consolidated   Rubber  Co. 

Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.    Lamie  Company 

Turbine  Equipment  Company 
Turnbuckles 

Canadian    Billings     &  Spencer, 
Limited 
Vacuum  Cleaners 

United   Electric  Company 
Valves 

Canada  Iron  Corporation 
Can.   Fairbanks-Morse  Company 
Gartshore-Thomson  Pipe  Co. 
Kerr   Engine  Company 
Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Ventilating  &   Heating  Apparatus 

Canadian   ]»lower  and  Forge  Co. 

Slieldons  Limited 

Sturtcvant    Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 

Wagons 

Deere   Plow    Co.,  John 
Tiffin    Wagon  Co. 
Watson    \Vagon  Co. 

Wall  Board 

Bird  &  Son 

Bishopric  Wall  Board  Co. 
Water  Level  Apparatus 

fient  &  Company 
Waterproofing 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Ceresit  Waterproofing  Co. 

Trussed   Concrete   Steel  Co. 

Wadswortli  Howland  &  Co.,  Inc. 
Waterproofing  Compound 

Ceresit  Waterproofing  Co. 
Water  Softeners  and  Filters 

.American  Water  Softener  Co. 

.Manitoba  Bridge  &  Iron  Works 
Water  Tapping  Machine 

.Mueller  Mfg.  Co.,  II. 
Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 

McDougall  Caledonian  Iron  Wks. 
Weather-Wear  Roof  Coating 

Ceresit  Waterproofing  Co. 
Well  Drilling  Plants 

Rock  &  Power  Machinery  Co. 
Wires  and  Cables 

Canada  Wire  &  Cable  Co. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 
Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Wire  Rope 

Canada  Wire  &  Cable  Co. 

Dominion  Wire  Rope  Co.,  Ltd. 
Wood  Pipe 

Vancouver  Wood  Pipe  Co. 


The  Premier 
Road 
Dressing 

and 

Binder 


i^T^LUXPH ALTE"  is  a  heavy  road  oil  containing  80%  of  solid  pure  bitumen  com- 
-t^        bined  with  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  "FLUXPHALTE"  has  been  placed  on  the  Canadian  market. 

"FLUXPH ALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results. 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 


MONTREAL 
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National  Dump  Cars 

Give  Special  Service 


Our  engineers  have  given  special  study 
to  tlie  efficient  design  and  rigid  construc- 
tion of  National  Dump  Cars.  They  have 
ci)inl:)ined  great  strength  with  lightness 
and  simple  operation.  If  you  have  a  pro- 
position requiring  special  dump  cars  call 
on  our  engineering  staff  to  look  into  con- 
ditions and  make  any  alterations  in  our 
dump  cars  to  suit  your  particular  needs. 

A  complete  stock  of  parts  always  on 
hand. 

Get  our  prices  and  details. 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  BX'D'G. 


of  Sackville  Freestone 


Block  Stone, 


Dimensions, 


Rand 


om. 


Head  Sills, 


Shoddy, 


Stone  Sawing. 


Write  us  for 
Quotations 


A  I<'>scdalc  Kcsitlcnce.  Toronto 


"QUARRIED  IN  CANADA" 
SACKVILLE  FREESTONE  CO.,  LIMITED,  Sackville,  N.  B. 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Albert  Manufacturing  Company    01 

Allith   Manufacturing   Company    <j(( 

American  Enameled  Urick  &  Tile  Co   65 

American  Lead  Pencil  Company  

Anderson  &  Co.,  Limited,  (icorge  

Anglins  Limited  

Asphalt  &  Supply  Company   16 

Ault  &  Wiborg  Company     65 

IJarhcr  Asplialt   Paving  Company   

Beatty  6k  Sons,  Limited,  M   61) 

Beclitel,  15.  E  

Berlin  Mills  Company   

Bird  &  Son   6"* 

Bishopric  Wall  Hoard  Company    61 

Black  Building  Supply  Company   12 

Blair  Company,  B  

Bradford  Pressed  I'.rick  Company   5'J 

Britnell  &  Company,   Limited    64 

Browning  Company  

Burlington  Steel  Company    69 


Canada  Crushed  Stone  Corporation    15 

Canada   Iron   Corporation,  Limited    70 

Canada  Wire  and  Cable  Company  

Canada  Wire  &  Iron  Goods  Company   71 

Canadian  Billings  and  Spencer   22 

Canadian   Bridge   Company    T:i 

Canadian  Blower  and   Forge  Company    ....  74 

Canadian  Consolidated  Rubber  Co   3 

Canadian   Equipment  Company   

Canadian  Fairbanks-Morse  Company  . . . 
Canadian  Ingersoll-Rand  Company  .  .  . 
Canadian  Tl.  W.  Johns-Manville  Co.,  Ltd.  .. 

Canadian  Office  School  Innniture  Co   72 

Carreau,  J.  E   14 

Cast  Stone  Block  &  Machine  Co   9 

Cement  Ciun  Company   22 

Ceresit  Waterproofing  Company   

Chelsea  Elevator  Company   

Chicago  Bridge  &  Iron   Works    71 

Chipman  &  Power   72 

Cleaton,  R.  E  ,. 

Conduits  Company,  Limited   64 

Cook,  A.  D   70 

Crossley  Machine  Company   74 

Crushed   Stone    Limited    65 


Dake  Engine  Company   ()4 

Deere  Plow  Company,  John  

DeLaval  Steam  Turbine  Company   21 

Dennis  Wire  &  Iron  Company    72 

DesMoines  Bridge  &  Iron  Works   73 

Dickson  Bridge  Works  

Dikeman  Surveyor  Company   72 

Dominion  Bridge  Company  

Dominion  Concrete  Company   5 

Dominion  Engineering  &  Inspection  Co.   ...  72 

Dominion  Iron  &  Steel  Company   67 

Dominion  Paint  Works  

Dominion  Road  Machinery  Co   13 

Dominion  Sewer  Pipe  Company    1(1 

Dull  Company,  Raymond  W   (>2 

Dtnni   Wirc-Cut-Lug   Brick   Co   7 


Estey  Bros  

Exeter  Manufacturing  Company   

Ford  Meter  Box  Co  

Eraser,  W  

Gall  Engineerihg  Company,  Jolin   72 

(iartshore,  John  J   64 

Gartshore-Thompson  Pipe  &  Furnace  Co.   .  .  70 

Gent  Company  

Gillis  &  Geoghegan   12 

Goodwin  Barsby  &  Company  

Goold,  Shaplcy  &  Muir  Company   50 

Ilagersville  Contracting  Company   I'.i 

Hamilton  Bridge  Works  Company  

Hamilton   Company,   Wni   61 

Hamilton  &  Toronto  Sewer  Pipe  Co  

Ilamillon.   S.   W   72 

Hopkins  &  Company,  F.  II   ib 

Hunt  &  Company,  Robert  W  

Ideal  Incii'crator  &  Contracting  Company  .  . 

Inglis  Company,  John    55 

liUerprovincial   Brick  Company    75 

lona  Gypsum  Company   6i 

Kerr  Engine  Company,  Limited   ^ 

Lea,  R.  S   72 

Lightfoot,  Stanley   12 

London    Concrete    Machineiy    Company    ...  5 

Luxfer  Prism  Company   11 

MacLean  Daily  Reports  

MacKinnon  Holmes  &  Company  

Manitoba  Bridge  Works  Co  

Maritime  Bridge  Company   7;; 

Marsh  &  Henthorn,  Limited   50 

iMcDougall  Caledonian  Iron  Works  Co.    ...  9 

McDougall,  Geo.  K   72 

McGregor  &  Mclntyre   7;{ 

Metallic   Roofing  Company    63 

Miller  &  Company,  Geo.  M   72 

Montreal  Locomotive  Works,  Limited   62 

Morris  Crane  &  Hoist  Co.,  Herbert  

Mueller  Mfg.  Company,  H   4 

National  Iron  Works  Limited   04 

National  Steel  Car  Company   17 

Neptune  Meter  Company   63 

Noble,  Clarence  W   61 

Northern  Crane  Works   61 

Northwestern  Terra  Cotta  Company   

Nova  Scotia  Steel  &  Coal  Co  

Oakley  &  Son,  Geo  

Ontario  Asphalt  Block  Co.,  Ltd   71 


Ontario  Sewer  Pipe  Company   10 

Ontario  Wind  Engine  &  Pump  Co   i;:; 

Orpen  Conduit  Company   75 

Ormsby  Company,  A.  B   60 


Page  Wire  Fence  Co  

Paterson  Manufacturing  Company   57 

Pawling  &  Flarnischfeger  

Pedlar  People  

Peerless   Form  ('lamp  Company   

Pittsburgh-DesMoines  Steel  Co  

I'itisburgh  Valve,  Foundry  &  Construction 

Company   71 

I'ollard  Manufacturing  Company    11 

Power  &  Son   7^ 


Reid  &  Brown   72 

Ric  wiL  Underground  Pipe  Covering  Co.  ... 

U.  1.  W.  Damp  Resisting  Paint  Co   10 

Rock  &  Power  Machinery  Co   65 

Roelofson  Elevator  Works   62 

Rogers  Supply  Company   ir. 


Sackville    Freestone   Company    17 

Sarnia  Metal  Products  Co   8 

Slieldons  Limited   

Simplex  Construction  Company   

Smart  Mfg.  Company,  Jas  

Standard  Clay  Products  Limited   l(p 

Standard  Steel  Construction  Co   tio 

Standard  Underground  Cable  Co.  of  Canada 

Stanley  &  Company,  W.  F  

Staik  Rolling  Mills  Company  

Steel  &  Radiation   7^ 

Structural  Steel  Company   G5 

Stuuevant  Co.  of  Canada,  Ltd.,  B.  F  

.Sun  Brick  Company  


Tiffin  Wagon  Company  

Toronto  Iron  Works  

Toronto  Plate  Glass  Importing  Co  

Trussed  Concrete  Steel  Company   65 

TurnbuU  Elevator  Company  

1  iiec  Company    

Vancouver  Wood  Pipe  Company  

verMehr  Engineering  Co.,  John   70 


Warren  Foundry  &  Machine  Co   71 

Watson   Wagon  Company   

Wayne  Oil  Tank  &  Pump  Co   (W 

Woodhouse  Chain   Works   63 

Woodstock  Concrete  Machinery  Company   .  . 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.   Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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FOUNDATION  WALLS 

below  grade  level  should  be  coated  with  Toch  Brothers' 

xiL  I  nr 

IT'S  WATERPROOF 

I.  TT, 


No. 


REMEMBER 


232 


DAMP  RESISTING  PAINT 

to  prevent  the  penetration  of  dampness.  This  material  also  forms  a  perfect  bond  between 
piaster  and  brick  or  terra  cotta  wall.  In  addition  to  the  saving  of  the  cost  of  furring  and 
lathing,  which  can  be  entirely  obviated  where  No.  232  '*  R.I.W."  is  used,  it  eliminates  the 
air  space  between  plasters  and  wall.  This  space,  in  the  event  of  a  fire,  forms  a  passage  for 
flames,  and  is  at  all  times  a  lurking  space  for  vermin. 


No.  232  and  other  "R.I.W."  Products  are  fully  described  in  the  "Red  Book." 

May  we  send  you  a  copy  ? 


Somewhere  in  the  "R.I.W."  line  there  is  a  paint  for  EVERY  technical  purpose. 


MANUFACTURED  IN  CANADA  BY 


"R.I.W."  Damp  Resisting  Paint  Co.  Factory:  OAKVILLE 


202  Mail  Bldg.,  TORONTO 
,ONT. 


DISTRIBl  rORS  :-Black  Building  Supply  Company,  Limited,  Toronto 
Dartnell,  Limit?d,  Montreal 


Western  Paint  Company,  Winnipeg 

Canadian  Equipment  &  Supply  Co.,  Ltd.,  Calgary  and  Edmonton 
Write  to  nearest  distributor  for  full  information 


^^The  National  Authority  on  Wiring  and  Construction 

— The  Electrical  Journals  of  the  United  States,  Canada  and  England 


Over  327,000  Sold 


By  H.  C.  Cushing  Jr. 


21  St  Year 


Fellow  American  /nsiiiute  0/  Electrical  Engineers;  formerly 
Electrical  Inspector  Jor  Boston  Board  of  Fire  Undernvtiiers 
and  l/nder^ur iters'  Tari^ Association  0/  New  Vork. 


21st  Edition 


1915  Standard  Wiring 

Officially  adopted  by  the  National  Electric  Light  Association. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National  Electrical  Code 

which  it  contains,  explained  and  illustrated.    The  191. S  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,  and  contains  new  illustrations,   tables  and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"  It  settles  disputes  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 

postpaid,  on  receipt  of 


$1.00 


Leather  Cover 
Pocket  Size 


Contract  Record,      347  Adelaide  street  west,      Toronto,  Canada 

"The  Best  Book  on  Wiring  Ever  Produced"— E.  T.  B1RD8ALL,  U.K.,  A.I.E.B. 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  Contractors 

The  following  Books  are  (Jffered  subject  to  Pre- 
vious Sale: 

British  &  Foreign  Building  Stones,  by  John  Watson, 
Published  in  1911  at  the  University  Press,  Cam- 
bridge, England.    483  pages.    Price  50  cents. 

Building  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
165  pages,  illustrated.    Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 

Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 

Contract  Record 

347  Adelaide  St.  West,  Toronto,  Ont. 
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Steam-Turbine-Driven  Centrifugal  Pumps 

Are  Superseding  Triple  Expansion  Pumping  Engines 

Because  the  saving  in  tixecl  charges  more  than  ox  erlialances  the  difference  in  fuel  consumption. 
Take  an  example:  A  triple-expansion  pumping  engine  with  buildings  cost  $318,000,  whereas  a  De  Laval 
turbine-driven  pump  for  the  same  service,  including  buildings,  cost  only  $115,000.  The  annual 
charges  are  respectively,  $31,800  and  $11,500.  The  cost  for  steam  per  year  for  the  triple-expansion  en- 
gine is  $11,500,  and  for  the  steam-turbine-driven  pump,  $16,300,  so  that  the  total  annual  costs  for  oper- 
ation arc  $43,300  for  the  triple  engine,  and  only  $27,800  for  the  De  Laval  Steam-Turbine-Driven  Centri- 
fugal Pump. 

The  perfection  and  high  economy  of  De  Laval 
High  Duty  Steam-Turhine-Driven  Centrifugal 
Pumps  is  made  possible  by  the  De  Laval  Reduc- 
tion Gear,  which  permits  the  pump  to  operate  at 
its  proper  speed,  while  the  turbine  runs  at  the 
best  speed  for  efficiency  and  simplicity. 

Send  for  our  new  300-page  Treatise  B-66. 

De  Laval  Steam  Turbine  Co. 

Turbine  Equipment  Co.,  Limited 

Canadiaa  Pacific  Building,  Toronto,  Canada 

The  E.  Laurie  Company 

243  Bleury  Street,  Montreal,  Quebec 


You  Can  Interpret  the  Code  Instantly  with 

McLoughlin's 


Cords;  Fixture  Wires 


Questions  and  Answers 

on  the 

National  Electrical  Code 

• 

It  tells  at  once  the  answer  to  the  questions  on  code  requirements. 
Contractors,  electricians  and  wiremen  write  us  that  it  hits  the  mark 
for  them.    It  saves  them  time,  trouble  and  real  money. 
Every  question  is  carefully  indexed  so  that  you  can  locate  the  fact  you 
are  after  instantly. 

Contents — There  are  nine  main  divisions:  Generators,  Transformers, 
Outside  Works,  Signaling  Systems,  Lighting,  Inside  W'orks,  Electric 
Railway  Systems,  Marine  Work. 

Tables — Section  9  has  32  tables.    They   give   in    convenient    form  for 
ready  reference:  Capacities  of  wires;  Wire  requirements  for  all  classes 
of  work;  Insulation  Tests;  Requirelnents  for  Conduit  Wires;  Flexible 
Theatre  Cables  ;  Elevator  Cables,  etc.,  etc. 


The  latest  rules  for  Resuscitation  are  included. 


232  pages,  pocket  size,  flexible  binding  $L00  net,  prepaid. 


Contract  Record, 


For  Sale  by 

347  Adelaide  Street  West,  Toronto 


22 


THE   CONTRACT  RF.CORO 


August  11.  101.-, 


Standard  Turnbuckles 


Made  in  Canada 
All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 


Limited 

Welland,  Ontario, 


The  Engineering  Field  Shows  Its  Appreciation  of 

THE 

EMENT 


tolENT  -  UJN 


During  the  first  quarter  of  1915  there  were  more  CEMENT  GUN  machines  sold  and  leased  than  in  all 
I  if  1914, — this  in  spite  of  the  so-called  "hard  times"  incident  to  the  world  war. 

( iovernment,  State,  County  and  City  Engineers,  the  Great  Railroad  Systems,  Large  Contracting  and 
Industrial  Companies,  River  and  Harbor  Commissioners,  Irrigation  Experts,  etc.,  have  found  innum- 
erable ways  of  using  GUNITE,  the  pmduct  of  the  CEMENT-GUN,  in  an  economical  and  efficient 
manner. 


Applying  Gunite 


The  Cement-Gun 


Perhaps  the  CEMENT  GUN  will  solve  your 
problem.  Find  out  by  submitting  the  matter  to 
us.    Estimates  gladly  furnished. 

Cement-Gun  Company,  Inc. 

30  Church  St. 
NEW  YORK  CITY 


August  11,  1915 


THE   CONTRACT  RECORD 


821 


gntract  Record 

^'^EnOineering  Review 

Published  Each  Wednesday  by 

HUGH  G.  Maclean,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg. 
VANCOUVER  -  Tel.  Seymour  2013  -  Hutchison  Block 
NEW  YORK  -  Tel.  3108  Beekman  -  1226  Tribune  Building 
CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg. 
LONDON,  ENG.    -    -    ,    -    -    -    -    16  Regent  St.  S.W. 

SUBSCRIPTION  RATES 
Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00. 
Single  copies  10  cents 

Authorized  by  tlie  Postmaster  General  for  Canada,  for  transmission  as 
second   class  matter. 

Entered  as  second  class  matter  July  ISth,  1914,  at  the  Postoffice  at 
BufTalo,  N.V.,  under  tlie  .Xct  of  Congress  of  March  3,  1S79. 

Alphabetical  Index  of  Advertisers 
Page  18 


7ol.  29 


August  II,  19115 


No.  32 


Principal  Gontents 

What  Effect  Will  the  Conflict  in  the  Old  World  Have 

Upon  the  Development  of  the  New?   821 

Montreal's  Far- Famed  Water-Works  System   822 

Co-operation  of  Railways  and  Municipalities   823 

Planning  on  Contract  Work   823 

i 'reposed  New  Civic  Library,  Montreal   824 

Maintenance  of  Concrete  Pavements   825 

7.0()i)-Foot  Pipe  Line  Floated  to  Place  in  Lake  Ontario 

in  Long  Sections   826 

I'aving  l)y  Compressed  Air   827 

Oil  Paints  for  Concrete  Floors   S27 

Asphalt:  Its  Application  in  Road  and  Sanitary  Work  ...  828 

By  N.  Hoskins 

Will  Mi.xing  Concrete  Too  Wet  Cause  Its  Failure?  ...  831 

Repair  of  Defects  in  Reinforced  Concrete   831 

The  Construction  of  Integral  Curbs   832 

By  Cbas.  E.  Russell 

Splitting  of  Concrete  Sidewalks  Surrounding  Iron  Posts  834 

nil-IVoof  Reservoirs  of  Concrete   835 

By  Wm.  M.  Kinney 

f^avcment  Widths  and  Crowns   830 

By  H.  J.  Fixmer 
\ii  Automatic  Device  Which  Controls  Hypochlorite  .Ap- 
plication   839 

Paints  Designed  to  Prevent  Electrolysis  in  Concrete  . .  841 
Flat-Slab  Bridges    Which    Combine    Permanency  and 

Good  .Appearance   842 

By  Walter  H.  Wheeler 
Personal  Mention  (Featuring  Mr.  Malcolm  H.  MacLeod, 

of  Winnipeg,  and  Mr.  A.  R.  Decary,  of  Quebec)  ...  844 

.Mainly  Constructional   sto 


What  Effect  Will  the  Conflict  in  the  Old 
World  Have  Upon  the  Develop- 
ment of  the  New  ? 

WIIEN  the  present  unhappy  conflict  in  Europe 
first  started,  people  began  to  ask  each  other, 
How  long  will  the  war  last?  This  ques- 
tion has  been  bandied  from  one  to  the  other 
until  it  has  become  tiresome.  Perhaps  there  has  been 
some  excuse  for  speculation  of  the  kind,  seeing  that 
European  wars  on  such  a  scale  have  not  been  an  every- 
day occurrence  in  the  lives  of  most  of  the  speculators. 

It  is  significant  that  people  no  longer  make  it  a 
matter  of  vital  concern  whether  the  war  will  last  an- 
other six  months  or  another  six  years.  They  are  be- 
ginning to  appreciate  the  hard  fact  that  business  can- 
not be  conducted  "as  usual,"  and  that  the  stability  of 
their  incomes  can  be  maintained  only  by  enterprise 
and  effort.  The  war,  with  the  conditions  attendant 
upon  it,  is  beginning  to  sink  in  deeper,  and  the  element- 
ary questions  propounded  a  year  ago  are  giving  place 
to  serious  ideas  worthy  of  consideration  and  discus- 
sion. Such  an  idea  is  embodied  in  the  caption  of  this 
article.  The  question,  which  is  asked  by  a  reader  of 
The  Contract  Record,  provides  food  for  reflection. 

The  phenomenal  development  which  this  country 
has  witnessed  during  the  last  decade  has  been  attribut- 
able almost  entirely  to  the  ever-increasing  stream  of 
immigrants  from  the  Old  Country.  Almost  any  west- 
ern town  or  city  bears  out  this  assertion — Vancouver, 
the  Gateway  to  the  Pacific ;  Calgary,  the  cow-town  of  a 
decade  since;  Winnipeg,  a  generation  or  so  ago  little 
more  than  a  trading  post ;  Edmonton,  Saskatoon,  and 
many  others.  Whether  we  like  it  or  not,  we  must 
consider  the  hard,  cold  fact  that  the  stream  of  immi- 
gration is  cut  off — for  the  present,  at  any  rate — and 
that  we  are  now  face  to  face  with  the  situation  of 
holding  our  own. 

It  is  a  gratifying  reflection  that  so  far,  thanks  large- 
ly to  the  enterprise  of  the  manufacturing  interests 
and  the  extent  to  which  they  have  been  able  to  cope 
with  emergency  war  orders  on  an  unparalleled  scale, 
we  have  been  able  to  hold  our  own.  W^e  find  business 
actually  picking  up  in  the  manufacturing  centres,  ow- 
ing to  the  receipt  of  these  large  war  orders  from  Brit- 
ain and  her  allies.  Railway  earnings  are  improving, 
and  the  money  market  is  featured  by  a  gradual 
strengthening  of  rates  as  the  crop-moving  period  ap- 
proaches. Canadian  steel  mills  are  getting  a  good  deal 
of  business  fi;om  the  Old  Country,  for  steel  and  iron 
products,  and  it  is  believed  that  Canada  is  finding  a 
permanent  place  in  the  British  market.  * 

There  is  no  doubt  whatever  that  the  situation  in 
Canada  thus  far  has  been  sa\ed  by  the  country's  su- 
preme confidence,  not  only  in  the  ICmpire,  but  in  itself. 
Confidence,  then,  business  enterprise,  and  manufac- 
turing supremacy,  are  the  three  pillars  upon  which  the 
country's  prosi)erity  must  be  stayed  during  the  i)eriod 
of  the  war.  And  what  then?  Some  would  say  the 
Deluge,  but  we  think  not. 

There  are  those  who.  in  discussing  the  pros]K'cts 
of  the  country  upon  the  termination  of  hostilities,  will 
point  to  the  millions  that  have  fallen,  and  to  the  un- 
precedented destruction  in  the  ravaged  cities  of  Erance 
and  Belgium.  They  will  tell  you  that  every  mechanic 
will  find  a  place — and  a  good  jilace — in  Europe,  and 
that  the  Old  W^^rld  will  suiK-rsode  the  New  in  con- 
structional attraction. 

With  this  we  are  nul  in  .'iccord.    \\\'  ni;i\-  be  sure 
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that  for  long  enough  after  tlie  declaration  of  peace, 
linaiices  will  not  be  forthc(jniing  so  readily  for  the  re- 
building of  half  a  continent,  and  that  much  of  the  re- 
storation will  come  about  rather  as  a  sort  of  evolution 
than  as  a  sudden  enter])rise.  Moreover,  in  the  matter 
(if  such  ])riucii)lcs  we  may  Uani  murli  from  history. 
Jt  is  a  fact  that  the  greatest  ]R-riods  of  colonial  ex- 
pansion followed  immediately  n\H>\\  the  great  wars  of 
the  eighteenth  and  nineteenth  centuries.  There  are 
those  of  us  who  can  recall  tlu-  impetus  given  to  im- 
migration by  the  I'Vanco- I'mssion  war,  and  later  by 
the  South  .African  war. 


I'"or  our  own  part,  we  look  upon  the  present  troubl- 
ous time  as  affording  Canada  an  opjjortunity  of  self- 
examination  and  preparation.  It  is  a  time  when  all 
matters  appertaining  to  i)ublic  and  private  administra- 
tion should  be  overhauled,  when  loof)holes  should  lie 
detected,  and  false  economies  expr)sed,  when  the  af- 
fairs of  the  State  should  be  placed  upon  a  sure  found- 
ation, and  the  aflfairs  of  the  individual  strengthened 
and  jjurified. 

Canada  has  a  great  future,  and  the  prospects  of 
the  country  are  enhanced  rather  than  diminished  by 
the  losses  sustained  in  the  Old  World. 


Montrears  Far-Famed  Water-Works  System 


RICADh'-RS  of  the  Contract  Record  arc  aware  that 
the  city  (»f  Montreal  is  carrying  out  an  ex- 
tensive scheme  for  improving  the  water- 
works, enlarging  the  a(|ueduct,  and  construct- 
ing a  hydro-electric  ])lant.  Jt  is  ])ro])osed  to  revise  the 
original  plans  and,  with  the  approval  of  Messrs.  Hering 
and  Fuller,  Icjnsulting  engineers,  of  New  York,  to 
spend  a  further  large  sum  on  the  scheme.  This  deci- 
si(jn  has  resulted  in  some  particularly  trenchant  criti- 
cism by  Mr.  J.  A.  Jamieson,  who  with  Mr.  K.  S.  Lea 
and  Mr.  G.  R.  Heckle  repcjrted  on  the  water  conduit 
when  there  was  a  serious  break  in  the  pipe,  in  Decem- 
ber, 1913,  causing  great  inconvenience  to  the  city. 

Mr  Jamieson  argues  strongly  in  favor  of  no  further 
expenditure  being  made  milil  the  project  has  been 
studied  and  reported  on  by  thoroughly  cpialilied  engi- 
neers, and  in  this  he  is  supported  by  a  resolution  of  the 
Canadian  Society  of  Civil  Engineers.  Controller  Cote, 
who  is  responsible  for  the  engineering  department  of 
the  city,  has  replied  in  no  less  vigorous  tones  to  Mr. 
jamiescjn,  and  intimates  that  it  is  intended  to  carry 
out  the  scheme  notwithstanding  the  "unjust  criticism" 
which  has  been  made. 

Jn  his  "open  letter,"  Mr.  Jamieson  declares  that  the 
information  gathered  by  himself  and  his  colleagues 
indicates  that  the  acjueduct  power  development  was 
not  an  economic  proposition,  and  that  the  excessive 
cost  would  impose  a  heavy  burden  on  the  city  from 
which  an  adequate  return  in  power  development  could 
not  possibly  be  obtained.  "It  was. these  facts  which 
convinced  us,  after  mature  deliberation,  that  it  was  our 
duty  to  make  the  rec( mimendation  that  a  commission 
of  engineers  should  be  immediately  appointed  to  in- 
vestigate the  whole  aqueduct  power  project  with  the 
conviction  that  a  modihcation  of  the  whole  scheme 
might  be  made  which  would  save  the  city  a  large  sum 
and  also  heavy  expense  in  litigation  with  the  contrac- 
tors." The  proposed  retaining  walls  are,  he  says,  en- 
tirely unnecessary,  either  for  the  aqueduct  or  the  sup- 
])()rt  of  the  conduit,  as  the  banks  can  be  sloped  in  ac- 
cordance with  the  usual  practice  in  canal  or  head  race 
construction,  thus  saving  about  $2,000,000.  Mr.  Jamie- 
son estimates  the  total  cost  to  be  $7,500,000  for  a  de- 
velopment, estimated  by  Mr.  Janin,  the  chief  civic  en- 
gineer, to  be  capable  of  producing  10,000  horse  power, 
lie  belieyes,  however,  that  owing  to  climatic  condi- 
tions, only  7,500  horse  power  can  be  developed,  and  on 
this  basis  the  cost  will  equal  $1,000  per  horse  power,  or 
over  eight  times  the  average  cost  of  h vdro-electric 
development  in  the  vicinity  of  Montreal,  iiicluding  the 
transmission  line  to  deliver  the  current  in  the  citv  lim- 
its.   "This  is  an  unprecedented  cost  for  a  pcnver  de- 


velopment in  any  j)art  of  the  world,  and  particularly  for 
a  hydraulic  develo])ment  which  will  recjuire  an  auxili- 
ary steam  plant,  or  hydro-electric  standby  ecjual  to 
nearly  100  per  cent,  of  its  normal  capacity." 

In  reference  to  representations  made  to  the  com- 
mittee of  aldermen  on  their  recent  visit  to  the  aque- 
duct, "that  the  retaining  walls  were  urgently  required 
to  prevent  another  failure  in  the  conduit,"  Mr.  Jamie- 
son has  a  very  full  knowledge  of  the  condition  of  the 
conduit  and  the  banks  of  the  acpieduct  in  which  it  is 
embedded,  and  cannot  find  any  justification  for  this 
claim.  While  the  conduit  is  not  of  the  best  design, 
and  was  not  nearly  as  heavily  reinforced  with  steel  as 
it  should  have  been  when  constructed  for  the  purpose 
intended,  it  is  now,  after  the  repairs  made  to  it  dur- 
ing 1914,  quite  safe  if  left  undisturbed  by  further  over- 
Icjad  or  excavation  too  close  to  it. 

Mr.  Cote  points  out  in  reply  that  the  scheme  has 
already  been  reported  on  by  many  eminent  engineers, 
and  insists  that  it  is  a  good  and  economical  plan,  and 
that  no  further  examination  is  necessary.  The  schem; 
will  provide  the  necessary  power  for  pumping  and  also 
for  lighting  the  city  streets.  The  additional  cost  is 
unavoidable,  owing  to  higher  prices  and  other  causes. 
The  annual  outlay  of  pumping  and  lighting  is  esti- 
mated at  $495,000,  representing  at  5  per  cent,  a  cap- 
italization of  $9,900,000,  a  "sum  very  much  in  excess 
of  the  $7,000,000  which  the  development  would  cost 
and  leaving  a  very  substantial  margin  for  installation 
and  transmission  charges,  and  naturally  the  municipal- 
ity is  in  possession  of  its  own  privileges  at  the  lesser 
cost."  Mr.  Cote  declares  that  10,000  horse  power  will 
be  developed,  and  that  there  is  no  danger  from  frazil 
ice  such  as  is  feared  by  Mr.  Jamieson. 

The  reason  for  the  criticism  was  the  extra  appro- 
priation to  "strengthen  the  original  design  of  the  con- 
crete retaining  walls  forming  the  sides  of  the  aque- 
duct, and  this  despite  the  fact  that  in  vour  letter  vou 
criticize  the  construction  of  the  lateral  conduit  as  be- 
ing too  weak.  You  evidently  would  like  to  see  the 
walls  built  in  the  lightest  manner,  and  not  strength- 
ened, as  they  are  to  be,  to  meet  the  most  exacting 
criticism  of  engineering  science."  With  regard  to  the 
criticism  that  sloped  embankments  should  have  been 
substituted  for  the  semi-vertical  concrete  walls  adopt- 
ed for  the  lining  of  the  aqueduct  sides,  the  experience 
with  the  sloping  banks  of  the  old  acpieduct  in  the  fifty 
years  of  its  existence  showed  they  were  a  source  oi 
considerable  trouble  and  expense  through  the  displac- 
ing of  the  rip-rap  facing  at  the  water  line  from  ice 
each  winter,  and  some  more  modern  method  of  pro- 
tecting the  water  line,  such  as  cnucrete  facing,  if  in- 
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tnxluced  wuuld  liavc  enlailcd  niucli  added  cost.  Then, 
again,  banks  at  a  luininium  slope  of  2  to  1  would  have 
necessitated  an  extra  width  of  land  of  about  54  feet, 
to  be  expropriated,  which  at  an  average  ])rice  of  50 
cents  per  foot  would  have  entailed  an  extra  cost  of  $27 
per  lineal  foot  of  aqueduct,  or  $459,000  on  the  17,000 
feet  comprising  the  lower  or  first  earth  section  alone. 
I'^u'thermorc,  the  velocity  of  flow  of  the  aqueduct 
would  have  greatly  diminished  with  sloped  banks,  as 
compared  to  the  concrete  side  walls.  The  modifica- 
liiMis  made  in  the  s]jecifications  for  definite  design 
of  the  test  wall  were  to  meet  local  conditions  and  the 
design  as  now  decided  upon  is  the  result  of  this  study. 

Mr.  Jamieson,  concludes  Mr.  Cote,  tried  in  1914  to 
l)ersistently  conx  ince  him  that  the  conduit  was  unsafe, 
that  the  design  and  construction  were  defective,  and 
that  it  was  absolutely  necessary  to  build  a  new  one, 
but  he  was  glad  to  find  out  from  Mr.  Jamieson's  letter 
that  the  conduit  is  quite  safe  if  left  undisturbed. 


Go-Operation  of  Railways  and  Municipal- 
ities a  Pleasing  Development 

AS  reported  elsewhere  in  this  issue,  the  Domin- 
ion Railway  Commission  has  made  a  low 
commodity  rate  for  gravel  consigned  to  mun- 
icipalities for  road-making  and  highway  im- 
provements. The  formal  order  only  applies  to  West- 
ern Ontario  and  is  50  cents  a  ton  for  any  distance  in- 
cluding and  up  to  fifty  miles  for  carload  lots.  The 
order,  however,  will  be  extended  so  as  to  apply  to  all 
])arts  of  the  province. 

The  order  was  practically  made  by  consent.  The 
railway  companies  had  first  resented  the  application 
ior  the  commodity  rate  upon  the  ground  that  they  were 
applying  for  a  general  increase  in  freight  rates  east 
of  Lake  Superior.  However,  they  yielded  to  the  re- 
presentations of  Sir  H.  L.  Drayton,  Chief  Commis- 
sioner, who  appealed  to  them  upon  grounds  of  public 
policy. 

The  order  is  without  prejudice  to  the  a])plication  of 
the  railways  for  higher  freight  rates.  The  companies, 
however,  are  to  be  commended  upon  the  fair  spirit 
they  have  evinced  in  this  matter,  and  the  Chief  Com- 
missioner has  gi\en  them  full  credit  in  the  memor- 
andum made  public. 


Cases  of  excessive  corrosion  of  iron  and  steel 
bridges  are  detailed  and  illustrated  in  a  paper  by  Fred- 
eric H.  Fay  jjresented  recently  l)ef()re  the  Engineers' 
Society  of  Western  Pennsylvania.  Badly  corroded 
truss  eyebars  of  steel  are  pictured,  in  which  a  loss  of 
nearly  70  per  cent,  of  the  section  occurred  in  the  worst 
case.  C  asual  examination  of  such  structures  fails  to 
give  a  true  idea  of  their  condition,  as  the  rust  scales 
were  so  thick  that  loss  of  section  could  not  be  detected. 
Protection  by  the  use  of  reinforced  concrete  securely 
attached  to  the  steel  is  recommended,  also  the  use  of 
excessive  metal  section  or  even  extra  cover  ])lates  in 
locations  particularly  ex])osed  to  corrosion.  The  bot- 
tom flanges  of  overhead  beams  should  be  treated  by 
tlu-  latter  method,  in  the  opinion  of  Mr.  Fay.  The 
most  noticeable  causes  of  corrosion  are  given  as  ex- 
posure to  locomotive  gases,  exposure  to  sea  water  or 
surface  water  leaking  through  the  bridge  floor,  and 
over-stress  of  metal  whicli  hastens  corrosive  action. 
I'irine  drip])ings  from  refrigeration  cars  on  railroad 
i)ridges  and  coal-tar  mixture  dropped  from  wood-block 
pavement,  which  removes  painl,  were  also  mentioned 
as  agents  of  corrosion. 


Planning  on  Contract  Work 

IT  must  be  admitted  that  there  are  man\-  deficient 
contracting  organizations  where  adequate  atten- 
tion is  given  to  planning.  Such,  for  example, 
are  some  of  the  very  large  organizations  with 
ample  backing,  manned  not  by  men  placed  there  by 
financiers  as  actual  managers  of  a  business  venture, 
but  l)y  hard-headed,  shrewd  contractors  who  ha\'e 
risen  with  or  without  college  education,  through  the 
school  of  hard  knocks.  Such,  also,  are  some  of  the 
very  small  organizations,  where  the  owner  takes  but 
one  job  at  a  time  and  lives  on  it.  In  these  small  or- 
ganizations, however,  there  is  less  likelihood  of  the 
separation  of  the  planning  and  doing  functions,  though 
the  planning  is  properly  provided  for. 

'L  aken  in  the  mass,  however,  contracting  organiza- 
tions are  weak  on  the  planning  side.  On  small  jobs 
the  weakness  is  called  ignorance  of  the  contracting 
"game" ;  on  the  big  ones,  lack  of  efficient  manage- 
ment. Analyzed,  however,  it  will  be  found  that  the 
deficiency  is  the  fundamental  one  of  lack  of  thinking- 
— of  being  too  busy  doing  the  work  to  spend  any  time 
in  anticipating  problems  and  providing  in  advance 
for  their  solution. 

Recently  two  striking  instances  of  brain  versus 
brawn  have  come  to  the  attention  of  this  journal. 
Contractors  of  two  types  are  working  side  by  side  on 
jobs  presenting  similar  difficulties  under  identical 
conditions.  In  the  one  case  the  structure  being  built 
is  of  a  very  complicated  nature.  The  one  contract  is 
going  ahead  in  a  rapid,  orderly  way,  the  men  moving 
about  with  an  assurance  which  indicates  that  they 
know  what  they  are  doing  and  how  to  do  it.  In 
every  department  of  the  work  the  orderliness  and 
vigor  of  the  activity  is  evident.  On  the  adjoining 
contract  paralysis  in  certain  phases  of  the  work  is 
evident.  Here,  equipment  is  lacking;  there,  materials 
(though  the  job  has  been  in  .progress  six  months).  In 
another  place  men  have  been  withdrawn  for  uo  appar- 
ent reason.  The  one  job  looks  ship-shape,  successful; 
the  other,  disorderly,  almost  hopeless.  Even  the  lay- 
man ignorant  of  construction  methods  v/ould  declare 
the  one  job  efficient,  the  other  inefficient  'i'he  very 
atmosphere  of  the  two  tells  the  story.  The  success- 
ful organization  is  manned  by  (dd-time  contractors, 
with  a  reputation  for  carrying  through  difficult  jobs 
successfully.  The  other  is  a  business  venture  by 
financiers  knowing"  nothing  of  contracting  but  plac- 
ing their  faith  in  energetic  men  whose  management 
is  of  the  brawn  rather  than  of  the  brain  type. 

In  the  other  case  the  adjoining  contracts  are  on 
railroad  grading.  In  fact,  there  are  half  a  dozen  con- 
tractors doing  similar  work,  yet  one  of  them,  month 
after  month,  gets  out  one-third  more  yardage  with 
his  steam  shovels  than  any  of  his  competitors.  The 
contractor  is  noted  among  his  acquaintances  as  a 
clear  thinker  who  never  tires  of  dexeloping  new 
methods  of  attack,  who  is  as  '"long"  on  thinking  as  he 
is  on  vigor  of  execution. 

Every  contractor  and  engineer  can  multipl\  in- 
stances of  this  sort.  There  will  lie  those  who  claim 
that  contract  work,  on  the  whole,  is  conducted  quite 
as  efficiently  as  other  lines  of  business.  This  journal, 
however,  has  indicated  its  disagreement  with  these 
critics  and  knows  th.il  an  imi)arlial  in(|uiry  will  show 
that  its  position  is  correct.  As  it  has  jxiinled  out. 
Contracting,  fundamentally  is  more  difficult  to  handle 
efficientlv  than  a  factory.  In  the  latter  there  is  end- 
less repetition  of  operations  capable  of  being  di\iilcd 
into  small  ])arts.    I'or  this  reason  it  is  economical  to 
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si)cnd  a  j^rcat  deal  of  lime  in  ^tiulyin<^  tiie  inacliines 
and  tlie  nieliiods  for  each  of  these  operations,  for  the 
slight  savinj^  on  each  unit  makes  a  tremendous  vol- 
ume in  the  agf^regate.  Furthermore,  in  factory  worn 
operations  may  readily  be  supervised  closely.  On 
contract  work  the  very  opposite  conditions  obtain. 
There  is  comparatively  little  repetition,  and  such  as 
there  is,  is  divided  into  relatively  large  elements,  such 
as  the  placing  of  a  whole  floor  of  reinforcement,  the 
erection  of  thousands  of  square  feet  of  forms,  etc. 
Again  each  single  manual  operation  entering  into  con- 
tract work  is  not  often  enough  repeated  to  enable  it 
to  be  standardized  with  the  thorougiiness  of  factory- 
work,  while,  evidently,  su])ervision  is  much  more 
difficult.    There  enters,  too,  tiie  element  of  fatigue, 


far  more  serious  (jn  contract  work,  because  of  the 
rather  strenuous  character  of  the  manual  operations 
and  less  serious  in  factory  operation.  All  of  these 
points  tend  to  make  it  more  difficult  to  secure  as  high 
an  efificiency  in  contract  work  as  in  factory  operation, 
and  this  fact,  sensed  unconsciously  by  contractors, 
has  deterred  them  from  the  refinement  whose  merit 
the  factory  manager  never  questions. 

A  corollary  to  these  observations  is  that  the  opj)or- 
tunity  for  improvement  in  the  efificiency  of  contract 
work  is  still  very  large.  Higher  efificiency  is  to  be 
obtained  by  increasing  the  percentage  of  thinking — 
of  planning — and  decreasing  the  percentage  of  job.-i 
on  which  the  doing  is  considered  to  render  thinking 
impossible. — l"lngineering  Record. 


Proposed  New  Civic  Library,  Montreal 


ON\\  of  tlie  most  important  buildings  of  the  sea- 
son in  Montreal  is  the  civic  library,  now  in 
course  of  erecticMi  on  Sherbrooke,  Montcalm 
and  Beaudry  Streets,  from  plans  by  Mr.  Eu- 
gene Payette.  The  contract  was  the  subject  of  con- 
siderable discussion  by  the  City  Council,  which  award- 
ed it  to  John  Quinlan  and  Company,  Montreal,  on  the 
understanding  that  there  was  to  be  no  sub-contracting. 

The  work  of  ])utting  in  the  foundations  was  made 
;i  separate  contract.    There  are  various  sections  of  the 


controlled,  it  appeared  advisable  in  the  case  of  the 
Library  Building,  to  eliminate  hazards  by  founding 
the  building  on  rock  and  passing  through  the  treacher- 
ous clay  soil. 

When  Mr.  Payette  reached  this  decision,  steps 
were  promptly  taken  to  proceed  with  building  the 
foundations.  The  Foundation  Company,  Limited,  of 
Montreal,  completed  the  work  under  the  direct  super- 
vision of  the  architect.  Owing  to  the  fact  that  the 
foundations  were  all  underground,  the  magnitude  of 


New  Civic  Library,  Montreal,  now  in  course  of  erection.    Architect,  Mr.  Eugene  Payette,  Montreal; 
contractors,  Messrs.  John  Quinlan  &  Company,  Montreal. 


city  where  the  ground  forms  a  somewhat  uncertain 
foundation,  owing  to  its  i)eing  of  a  clay  nature  and 
quite  plastic. 

In  building  operations  in  these  sections  it  is  neces- 
sary to  make  a  careful  study  of  the  ground  underlying 
the  building  contemplated,  and  to  design  the  founda- 
tions with  due  regard  to  the  best  engineering  practice. 

The  Municipal  Library  is  located  in  a  section  of 
the  city  where  the  construction  of  foundations  is  com- 
]jlicated  by  the  character  of  the  ground  overlying  the 
rt)ck  to  a  depth  of  40  to  50  feet.  This  ground  is  clay 
in  its  nature,  and  as  its  movements  cannot  alwavs  ])c 


the  work  was  not  apparent,  even  to  an  interested  spec- 
tator, as  the  site  was  very  little  changed  after  the 
completion  of  the  foundation,  the  greater  bulk  being 
concealed  entirely  underground. 

In  all,  sixty-six  wells  were  siuik  from  surface  to 
rock,  and  filled  with  concrete.  These  wells,  if  placed 
end  to  end,  would  resemble  a  round  concrete  chimney 
25,041  feet  in  height.  Each  one  of  these  is  built 
on  ledge  rock,  all  loose  rock  h.iving  been  removed  : 
consequently,  w^hen  the  library  is  completed  there  will 
be  no  danger  of  any  unsightly  cracks  ruining  the  ex- 
l)ensive  and  artistic  interior,  and  tlicre  will  be  no  trea- 
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chcrous  ground  lying  between  the  fdinidation  of  the 
building  and  rock. 

The  building  is  of  irregular  shape,  the  main  por- 
tion being  on  a  site  115  ft.  x  115  ft.,  with  the  principal 
entrance  on  Sherbrooke  Street;  the  extension  faces  on 
Montcalm  Street,  the  area  being  45  feet  by  109  feet. 
The  height  of  the  main  section  is  62.5  feet.  The  plans 
show  an  admirably  planned  structure,  with  plenty  of 
light  on  all  four  sides.  A  large  amount  of  marble  is  to 
be  used  in  the  construction,  and  wherever  possible  Can- 
adian material  will  be  employed.  There  are  to  be  a 
basement  and  three  storeys.  The  base  of  the  building- 
is  to  be  of  Stanstead  granite  and  the  superstructure 
of  Queenston  stone.  The  floors  of  the  principal  build- 
ing will  be  of  terra-cotta  and  concrete  construction,  the 
latter  being  the  chief  material  selected.  The  stairways 
are  of  IMissiscjuoi  marble,  which  is  also  used  extensive- 
Iv  throughout  the  lil:)rary ;  the  roof  is  to  be  flat,  and 
tiled. 

'I'he  main  distinguishing  hall  is  approached  by  a 
short  flight  of  steps  on  Sherbrooke  Street,  and  through 
an  artistic  entrance,  the  facade  being  embellished  by 
ten  monolithic  columns  of  polished  granite.  The  base- 
ment will  contain  the  boiler  room,  coal  bins,  ventila- 
tion plant  (Acme  system),  storage,  and  janitor's  apart- 
ments, which  will  be  at  the  rear  part  of  the  building. 
On  the  ground  floor,  reached  from  Montcalm  and 
Beaudry  Streets,  will  be  located  a  reading  room  for 
children,  39  ft.  x  69  ft.;  a  bindery,  34  ft.  x  38  ft.;  sta- 
lionery  room,  36  ft.  x  31  ft. ;  receiving  rooms  for  books ; 
a  stock  room,  40  ft.  x  107  ft.,  which  will  be  lined  with 
Kittanning  brick ;  and  toilet  rooms. 

The  main  floor  is  the  principal  room,  and  is  so  ar- 
ranged as  to  give  free  access  from  every  department. 
The  distributing  room  is  29  ft.  x  64  ft.;  the  reading 
niom  33  ft.  x  110  ft. ;  and  the  newspaper  room  39  ft.  x 
52  ft.  The  reading  room  is  on  the  left  of  the  entrance, 
w  hilc  the  newspaper,  librarians',  cataloguing,  and  sten- 
ographers' rooms  are  on  the  right.  This  section  also 
contains  telephone  booths,  coat  rooms,  etc.  The  read- 
ing room  floor  is  to  be  lined  with  cork  tile. 

I'^rom  either  side  of  the  vestibule  wide  galleries  lead 
to  a  gallery  constructed  of  marble  on  the  next  floor, 
from  which  is  reached  the  art  room,  31  ft.  x  74  ft. ; 
Canadian  room,  31  ft.  x  69  ft.;  exhibition  room,  31  ft. 
X  37  ft.  It  is  intended  to  place  collections  of  interest 
to  Crmadians  in  the  Canadian  room.  The  gallery  is 
surmounted  by  a  glass  roof.  The  entire  furniture  will 
be  of  oak.   The  heating  is  to  be  by  a  hot  valve  system. 

The  contract  price  for  the  ljuilding  is  $461,000  and 
for  the  foundations  $65,000. 


Application  of  Stucco  to  Brick  Work 

In  applying  stucco  to  old  brick  walls,  llie  most 
important  point  is  that  the  old  surface  must  be 
thoroughly  cleaned,  if  coated  witli  paint,  this  must 
be  scraped  or  burned  oil,  and  il  uncoated  the  surface 
must  be  washed  with  a  solution  of  muriatic  acid  mixed 
in  the  propi.rtiou  of  one  part  commercial  muriatic 
acid  to  li\e  part>  of  water.  The  wall  should  be  scrub- 
bed with  this  solution,  then  thoroughly  cleansed  with 
clean  water. 

The  joint>  between  tiie  brick  w<irk  should  l)e 
picked  back  from  the  face  of  the  i)ricks  to  a  depth 
of  in.  to  ^4  in.,  so  as  to  form  a  key  for  the  plaster. 
Immediately  before  applying  the  plaster  the  surface 
ol  the  walls  should  be  thoroughly  soaked  with  water, 
for  on  account   of  the  porous   nature   of  the  brick, 


water  would  be  absorbed  from  the  plaster,  thus  injur- 
ing its  strength,  unless  the  brick  were  thoroughly 
saturated  beforehand. 

Sometimes,  instead  of  appl}-ing  the  cement  plaster 
directly  to  the  brick,  metal  lath  is  fastened  to  the 
brick  and  the  stucco  placed  on  it.  Metal  furring  strips 
are  attached  to  plugs  driven  into  the  joints  of  the 
brick  work,  and  the  lath  is  fastened  to  these  strips. 
This  method  of  construction  is  always  advisable  for 
covering  brick  chimneys,  so  as  to  prevent  cracking 
due  to  extreme  temperature  changes. 

Jn  ai)plying  stucco  to  new  brick  work,  the  proce- 
dure is  practically  the  same  as  described,  except  in 
the  matter  of  cleaning  ofif  the  surface,  though  the 
walls  should  be  brushed  to  remove  any  mortar  that 
may  have  splashed  on  the  surface  of  the  brick,  at  the 
time  of  laying  up  the  wall. 


Maintenance  of  Concrete  Pavements 

THE    following    recommendations  as  to  proper 
methods  of  maintenance   of   concrete  roads, 
given  by  Cement  World,  are  based  on  a  sur- 
vey of  the    results   of   up-to-date    practice  in 
various  parts  of  the  country : — 

(1)  The  imperfection  to  be  repaired  should  be 
thoroughly  cleaned  by  brushing  until  all  loose  par- 
ticles have  been  removed. 

(2)  If  the  imperfection  extends  through  the  pave- 
ment and  exceeds  6  in.  in  breadth  or  diameter,  the 
sides  should,  after  cleaning,  be  painted  with  cement 
grout,  and  the  cavity  filled  with  concrete  of  the  same 
mixture  and  consistency  as  was  used  in  building  the 
original  pavement.  If  a  replacement,  the  excavation 
should  be  back-filled  with  gravel,  well  tamped,  and 
the  concrete  properly  reinforced.  The  repaired  por- 
tion should  be  cured  by  being  kept  moist  for  at  least 
four  days,  and  protected  from  traffic  until  thoroughly 
hardened. 

(3)  When  a  hole  does  not  extend  through  the 
pavement,  but  exceeds  in.  in  depth,  it  should  be 
carefully  cleaned  and  dried,  and  then  painted  with 
hot  tar.  The  hole  is  then  filled  with  stone.  Several 
sizes  should  be  carried  by  the  repair  gang,  the  object 
being  to  use  in  any  given  hole  a  size  of  stone  large 
enough  to  reach  nearly  from  the  bottom  of  the  hole 
to  the  surface,  but  never  to  use  stone  exceeding 

in.  in  diameter.  Where  large  sizes  of  stone  are  used, 
voids  should  be  carefully  filled  with  smaller  sized 
stone  and  the  whole  tamped  or  rolled  into  place.  Hot 
tar  is  then  poured  over  the  patch,  gauging  the  quan- 
tity so  that  the  tar  will  be  absorbed  without  any 
large  excess. 

(4)  Holes  less  than  ^  in.  deep,  cracks  less  than 
1  in.  wide,  and  expansion  joints  from  which  the  filler 
has  wholly  or  partly  disappeared,  should  be  cleaned, 
dried,  and  filled  a  little  above  level  with  hot  tar,  on 
the  surface  of  which  gra\el  or  granite,  from  )\s  in.  to 
j-4  in.  in  size,  should  be  spread  from  a  shovel. 

(5)  Refined  coal  tar  should  be  used,  having  a  sper 
cific  gra\itv  not  less  than  1.1"-^  iioi-  more  than  1.25  at 
77  deg.  l'"ah.  The  tar  should  be  heated  to  from  225 
dcg.  Fah.  to  250  deg.  Fah.  at-  the  time  of  application, 
and  may  be  applied  by  means  of  conical-shai)ed  buck- 
ets with  openings  at  apex,  or  by  using  a  sprinkling- 
can.  Sand  or  screenings  graded  from  14,  in.  to  ]4  i"- 
should  be  spread  over  the  surface,  before  the  tar  has 
cooled  enough  to  prevent  the  sand  from  becoming 
firmly  embedded  therein  to  form  a  permanent  wear- 
ing surface. 
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7,000-Foot   Pipe   Line   Floated  to  Place  in 
Lake   Ontario  in   Long  Sections 

Lowered  and  Placed  from  Pile  Bucks  and  Connected  with  Special  Submarine 
Joints  by  a  Diver^ — Terminus  of  Line  in  Large  Timber  Crib 


A  sixty-six-incli  steel  i)i|)c  line  was  recently  laid  in 
the  bed  of  Lake  Ontario  fnr  the  dischars^e  from  the 
Rochester  sewaj^e-disposal  plant  by  floating  it  into 
place  in  long  sections,  filling  the  sections  with  water, 
lowering  them  from  pile  bucks  and  connecting  them 
with  a  special  submarine  joint.  'Ilie  work  is  des- 
cribed in  llie  Engineering  Record  by  II.  A.  I'.rovvn, 
Special  Assistant  Engineer,  Rochester,  N.V. 

The  discharge  line  extends  from  the  end  of  the 
l)lant  to  the  shore  of  Lake  Ontario,  a  distance  of 
l')00  ft.,  in  open  trench,     [''rom  this  ]ioint  the  pipe  is 


Ready  to  open  valves  to  till  section  with  vvaltr  and  sink  it. 

submerged  and  laid  in  a  dredged  trench,  terminaling 
in  a  timber  crib  7000  ft.  from  shore. 

The  straight  sections  of  the  pil)e  are  of  the  lock- 
bar  type,  66  in.  in  diamater,  made  of  Yz-in.  steel  plate 
in  ,SO-ft.  tapered  sections.  The  pipe  for  the  land  sec- 
tion was  unloaded  on  the  site  of  the  work.  That  for 
the  lake  section  was  delivered  at  a  yard  on  the  river, 
2  miles  away.  A  shallow  beach  and  a  main-line  rail- 
road track  made  the  launching  of  long  sections  of 
I)ipe  at  the  work  practically  impossible.  At  the  yard 
the  pipe  was  riveted  into  lengths  of  120  and  160  ft. 
The  shorter  lengths  were  used  at  the  outer  end,  where 
the  ]Mles  would  not  bear  the  hea\  ier  loading,  and  near 
shore,  where  the  wave  action  would  not  permit  dredg- 
ing long  trenches. 

Submarine  Joint  Simple  and  Flexible 

At  the  ends  of  these  pieces  submarine  joints,  simi- 
lar to,  those  used  on  the  intake  pipe,  at  Erie,  I'a., 
were  placed.  The  joint  consists  of  a  welded  angle 
and  papered  ring  riveted  to  due  end  of  the  pipe  to 
.form  the  bell,  and  a  Hat  ring  riveted  to  the  (jther 
end,  with  a  lead  gasket  and  a  loose  angle-ring  follower 
to  form  the  spigot.  Bolts  through  the  angle  rings 
draw  the  gasket  between  the  flat  ring  and  the  sides 
and  hub  of  the  bell.  This  gives  a  tight  and  slightly 
flexible  joint.  .\  slip  joint  tf)  take  up  ex])ansion was 
])ro\'ided  where  the  land  and  l;ike  sections  of  the  line 
join. 

The  line  ends  in  a  three-way  tee,  ha\ing  one  66- 
in.  and  two  38-in.  outlets.  This  tee  is  i)laced  in  a 
crib  to  protect  it  from  anchors  and  raise  the  discharge 


above  the  bottom  of  the  lake.  The  crib  is  Ab  ft. 
square  and  24  ft.  high.  It  is  built  of  12  x  12-in.  tim- 
bers, and  divided  into  twent3'-ftve  pockets.  These 
were  filled  with  stone,  except  where  occupied  by  the 
pipe,  and  the  crib  was  surrounded  with  riprap.  The 
sills  of  the  crib  are  4  ft.  below  the  bottom  of  the  lake 
and  the  top  is  26  ft.  below  low  water. 

Hydraulic  Dredge  Digs  Trench 

.\n  8-ft.  trench  was  exca\ated  by  a  hydraulic 
dredge  to  allow  2j/2  ft.  of  cover  over  the  pipe.  Xo 
attempt  was  made  to  excavate  holes  for  the  joints, 
as  it  was  found'  to  be  more  satisfactory  to  do  this 
with  a  jet  as  the  pipe  was  laid.  In  the  excavation 
ii  was  found  that  the  hne  sand  would  stand  on  a  1  :1 
slope.  Where  clay  was  mixed  with  tlie  sand  the 
slope  was  4:1. 

Work  started  at  the  crib  and  progressed  toward 
shore.  ;\fter  the  excavati(»n  was  made  the  location, 
of  the  crib  was  marked  on  three  sides  with  piles. 
The  crib  was  towed  to  position  and  suspended  b}' 
cables  from  two  derrick  scows,  and  the  pockets  were 
filled  with  stone.  It  was  then  gradually  lowered  to 
place. 

To  lay  a  section  of  pijie  a  buck  of  four  piles  was 
dri\en  at  each  end  of  the  section.  These  piles  were 
built  up  of  three  5  x  12-in.  timbers,  were  driven  10 
(jr  12  ft.  in  the  ground  and  extended  10  ft.  abo\  e 
water.  They  were  driven  on  14-ft.  centres  and  the 
tops  were  drawn  to  10-ft.  cai)s  to  give  stiffness.  Thev 
were  capped  across  the  pipe  line  with  round  timbers, 
and  the  two  bents  were  tied  together  along  the  line 
with  2  X  8-in.  plank,  on  which  other  plank  were  laid 
to  form  a  working  platform.  (  )n  the  caps  another 
round  tinil;)er  was  set.  parallel  with  and  over  the  lino 

hose  on  sp  igot  end 


I' Lead  Pipe 
Joint  easy  to  connect  under  water. 

of  the  pil)e.  A  set  of  Manilla  rope  falls  was  himg 
from  the  upi)er  cap  on  a  L'-bolt.  \\  hen  the  rigging 
was  in  place  a  pipe  section,  which  had  been  bulk- 
headed  and  launched  at  the  yard,  was  towed  to  posi- 
tion l)etween  the  piles,  and  cables  were  placed  around 
each  end  of  it  and  shackled  to  the  lower  block  of  the 
falls.  Valves  in  the  bulkheads  were  then  opened  and 
the  pipe  was  filled  with  water,  after  which  the  tackles 
were  slackened  off  l)y  hand  and  the  pipe  was  lowered 
to  place.  W  hen  near  grade  a  di\er  descended,  re- 
moved the  bulkheads  and  directed  the  «vork  from,  be- 
low. A  line  from  the  middle  of  the  i)ipe  extending  to 
the  forward  pile  buck,  was  held  taut  as  the  pipe 
descended,  swinging  the  pipe  endways  awav  from  the 
bell  already  on  the  bottom.  When  at  grade  this  line 
was  slacked  and  the  spigot  slii)ped  into  the  bell.  The 
bolts  were  entered  bv  the  di\er.  but  the  nuts  were 


August  11,  I'Jl.-) 


THE   CONTRACT  RECORD 


827 


drawn  up  by  men  at  the  surface  w  ith  a  tackle  attached 
to  a  ratchet  wrench. 

'I'd  permit  the  remoxal  of  all  tackle  before  back- 
lillin<4-,  a  cable  was  passed  under  the  free  end  of  each 
section  ni  pipe  and  drawn  up  to  the  caps  with  eye- 
bolts.  After  the  backfill  had  settled  these  cables  were 
removed  and  the  piles  pulled. 

The  work  was  done  by  the  T.  A.  Gillespie  Com- 


ShnkFlonQe  


Stone-filled  crib  protects  end  of  dischaife  frcm  difrcfEl  plant. 

pan\-  and  C(imi)lctcd  in  fourteen  months.  The  con- 
tract price,  w  hich  included  furnishing-  and  laying  both 
the  land  and  lake  sections,  was  $250,000. 


Paving  by  Compressed  Air 

\\  c  are  indebted  to  our  Australian  ci  mtcniporary 
Hiulding  lor  the  following: — 

A  German  engineer,  Herr  \\  egener,  has  recently 
designed  a  machine  for  use  in  streets  where  the  pave- 
ment consists  of  stone  cul)es.  In  shape  it  resembles 
an  ordinary  hand  ram  with  two  handles  which  serve 
as  guides.  It  is  worked  by  compressed  air  which  is 
generated  in  a  movable  compressor  plant,  the  coin- 
l)ressor  of  which  is  driven  by  a  benzine  or  benzol 
motor.  The  same  motor  serves  for  driving  the  car 
carrying  the  plant  to  and  from  the  place  of  working. 
The  compressed  air  is  transmitted  tr)  the  ram  by 
means  of  india-rubber  hoses,  having  a  length  of  50 
ft.  and  at  a  |)ressure  of  from  85  lb.  to  100  lb.  ])er  square 
inch.  The  top  nf  the  ram  contains  a  \alvc  which  is 
-hut  or  opened  by  means  of  a  hand  lever,  and  thus 
regulates  the  admission  ©f  air  into  a  piston  with  a 
hollow  piston-rod  which. is  contained  in  the  interior 
<A  the  ram.  By  pressing:  down  the  valves,  the  piston, 
bv  means  of  the  compressed  air  which  enters,  is 
forced  down  until  it  rests  on  the  pavement,  and  b\' 
doing  so  lifts  the  whole  ram.  Immediately,  however, 
upon  the  hand  lever  being  again  released,  the  ccmi- 
pressed  air  which  has  collected  ab<Ac  the  piston  es- 


capes into  the  open  air  by  means  of  an  exhaust  and 
the  ram  falls  down  upon  the  pavement. 

This  fall  of  the  ram  can  be  regulated  as  required, 
and  its  removal  from  one  stone  cube  to  another  is 
very  easily  efifected.  The  number  of  strokes  to  be 
given  with  the  machine  averages  80  per  minute.  The 
engine  plant  is  made  in  three  different  sizes,  for  one, 
two  or  three  rams.  For  three  rams  a  motor  of  18 
horse-power  is  required.  The  car  which  carries  the 
plant  can  tra\'el  at  the  rate  of  about  four  miles  per 
hour.  Both  the  motor  and  the  compressor  are  cooled 
by  means  of  a  cooling  pump,  for  which  purpose  a 
separate  water  car  is  provided.  In  addition  to  the 
machinery  proper,  the  car  contains  a  small  filing 
bench  with  a  vice,  also  drums  for  the  hoses.  For 
the  smaller  plants  a  motor  of  from  10  to  12  horse- 
power is  sufficient. 

The  cost  of  paving  by  means  of  these  compressed 
air  machines  is  about  2>^d.  for  every  square  metre,  or 
10.764  square  feet.  By  using  crude  oil  or  petrol  mo- 
tors, however,  this  cost  can  be  still  further  reduced. 
With  one  ram,  1076  square  feet  of  pavement  can  be 
easily  rammed  down  in  one  working"  day. 


Oil  Paints  for  Concrete  Floors 

INSTANCES  are  on  record  where  oil-pigment 
paints  have  been  effectively  used  to  stop  the 
dusting  of  cement  floors  brought  about  by  abra- 
sion. If  the  floor  has  been  freshly  laid  and  is 
damp,  the  possibility  of  lime  reaction  (saponifying  the 
oil  in  the  paint)  may  be  removed  by  first  treating  the 
surface  with  a  solution  of  tinted  zinc  sulphate  as  a 
primer. 

Boiled  linseed  oil,  sometimes  mixed  with  Chinese 
wood  oil,  may  be  used  as  the  liquid  portion  of  the  paint. 
These  oils  have  a  remarkable  binding  action  when  ap- 
plied to  a  cement  surface.  When  mixed  with  pigment, 
they  form  paints  which  are  eminently  suited  as  first 
coaters  for  cement  floors.  The  first  coat  will  dry  rapid- 
ly and  form  a  dense  surface.  Over  this  may  be  ap- 
plied a  second  coat,  and,  if  a  high  gloss  surface  is  de- 
sired, a  portion  of  varnish  may  be  added  to  this  final 
coat. 

In  a  laboratory  built  three  years  ago  for  experi- 
ments in  connection  with  the  paint  industry,  the  ce- 
ment floors  were  treated  in  the  manner  above  des- 
cribed, one  week  after  the  concrete  was  in  place.  The 
zinc-sulphate  primer  was  used  onh^  upon  the  damj) 
areas.  The  floors  have  since  been  subjected  to  much 
abrasion  from  constant  walking  and  the  moving  of 
heavy  apparatus.  Oils  and  chemicals  of  various  kinds 
have  come  in  contact  with  the  floors,  and  soap  and 
water  have  been  used  upon  them  very  often  for  clean- 
ing purposes.  After  three  years'  service,  the  floors 
have  not  dusted  and  have  never  required  repainting. 
The  paint  films  are  still  in  good  condition,  'lliis  ser- 
vice record  would  tend  to  show  that  placed  Portland 
cement  may  be  made  dust-proof,  wear-proof,  and  high- 
ly desirable  as  a  th"M-ing  material,  by  the  application 
of  oil  paints. 


Care  must  be  taken  to  prevent  work  from  being 
thrown  out  of  plumb  by  swelling  of  lumber  in  forms. 
If  the  forms  spring  out  of  ])lace  the  concrete  may  flow 
out  and  be  wasted.  .\t  best  any  springing  of  the 
forms  will  injure  the  appearance  of  the  surface  of  the 
finished  structure. 
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Asphalt:  Its  Application  in  Road  and 

Sanitary  Work 

By  N.  Hoskins 


Tl  1 1'^  subject  of  asjihalt  and  bitumen  has  been 
so  much  discussed  recently  in  the  technical 
press  that  f  almost  owe  an  apology  for  not 
allowing  the  matter  to  rest.  I  ask  to  be  ex- 
cused, however,  on  the  grounds  that  they  have  not 
been  fully  treated  in  relation  to  their  use  in  sanitary 
work  in  particular,  and  the  nature  of  the  materials 
under  various  conditions  is  not  fully  understood. 

NOMENCLATURE 

The  subject  cannot  be  even  superficially  treated 
without  first  differentiating  between  asphalt  and  l)itu- 
mcn,  their  allied  compounds  and  their  substitutes. 
Many  of  the  terms  used  are  very  loosely  applied,  and 
it  is  hoiked  that  the  "Glossary  of  Road  'I'erms"  re- 
cently compiled  by  Mr.  H.  Percy  Boulnois  will  be  the 
means  of  bringing  about  an  understanding  among 
manufacturers  and  users  of  these  important  materials. 
It  is  a  common  practice  for  the  "man  in  the  street" 
to  speak  of  tar  paving  as  asphalt,  or  maybe,  "ashfelt." 

Without  claiming  originality  or  attempting  to  crit- 
icise the  publication  just  referred  to,  the  following- 
interpretations  are  intended  to  apply  to  this  paper: — 

Asphalt. — A  general  term  applying  to  any  and 
every  description  of  asphalt  or  crude  bitumen. 

Rock  Asphalt. — Limestone  or  sandstone  naturally 
im]M-cgnated  with  bitumen. 

Lake  Asphalt. — Crude  iMtumen. 

Compressed  Asphalt. — Pulverized  rock  asphalt 
heated  and  consolidated  under  pressure. 

Mastic  Asphalt. — A  ])reparation  of  rock  as|)halt 
and  additional  bitumen,  with  or  without  an  admixture 
of  coarse  sand  or  grit. 

Artificial  Asphalt. — A  mixture  of  inilverized  lime- 
stone and  grit  made  plastic  with  bitumen. 

Bitumen. — A  mixtiu"e  of  hydrocarbons  in  a  solid 
or  viscous  state  which  are  wholly  soluble  in  carl;)on 
bisulphide  and  almost  insoluble  in  alcohol. 

Maltha. — Crude  bitumen  in  a  semi-lluid  condition. 

Pitch. — The  residuum  from  the  distillation  of  coal 
tar,  wood  tar,  &c. 

Bituminous  Mastic. — Any  mixture  composed  of 
pulverized  stone  or  grit  made  plastic  with  or  con- 
taining pitch  or  tar  products. 

Origin  of  Bitumen. — Many  theories  have  been  ad- 
vanced as  to  the  origin  of  bitumen  in  nature.  It  is 
so  closely  allied  to  petroleum  in  composition  that  the 
formation  of  one  cannot  be  considered  without  refer- 
ence to  the  other.  Parkes'  "Chemical  Catechism" 
states  "naptha  is  a  fluid  and  transparent  as  water; 
but  when  exposed  to  the  air  it  becomes  yellow,  and 
then  l)rown  ;  its  consistence  is  increased,  and  it  passes 
into  petroleum.  Petroleum  is  found  native  in  many 
countries,  and  by  an  exposure  to  the  air  becomes 
mineral  tar.  Mineral  tar  is  also  found  native  which 
by  exposure  to  the  air  ])asses  into  mineral  pitch  and 
maltha.  By  further  induration  this  passes  into  as- 
]:)haltum,  which  substance  is  likewise  found  native 
in  many  parts  of  the  world."    It  will  be  seen,  there- 

*  Abstract  of  a  paper  read  in  London  before  the  Institute  of  Sanitary 
Engineers. 


fore,  that  to  arrive  at  the  formation  of  bitumen  and 
asphalt  we  must  first  consider  the  origin  of  naphtha. 
The  word  naphtha  is  derived  from  the  Persian  "nafta," 
to  ooze  out,  but  in  this  country  the  word  is  usually 
confined  to  a  distillati(ni  from  coal  tar  or  wood  tar; 
it  is  sometimes  used,  however,  for  one  of  the  fractions 
of  petroleum.  Petroleum  (from  Latin  petra,  rock,  and 
oleum,  oil)  occurs  in  enormous  quantities  in  some 
very  ancient  rocks  (Silurian  and  Carboniferous),  and 
also  in  much  later  deposits  (early  Tertiary),  and  it  is 
evident  from  its  chemical  composition  that  it  is  rtf 
organic  origin.  Accumulations  of  vegetable  and  ani- 
mal organic  matter  which  under  certain  conditions 
would  have  resulted  in  peat  and  finally  coal  have,  as 
the  result  of  peculiar  circumstances,  passed  through 
various  stages  of  decomposition  by  the  influence  of 
what  has  become  known  as  "marsh  gas"  bacteria  and 
been  converted  into  a  liquid. 

Principal  Deposits  of  Bitumen. — The  island  of 
Trinidad,  British  West  Indies,  is  noted  for  the  most 
remarkable  deposit.  Here  in  the  south-west  portion 
of  the  island  is  the  famous  "Pitch  Lake,"  so  named 
])y  Sir  Walter  Raleigh,  who  discovered  it  in  1595.  He 
noted  that  the  lake  contained  "abundance  of  stone 
pitch,  that  all  the  shippes  of  the  world  might  there- 
with be  laden  from  thence,  and  we  made  trial  of  it  in 
trimming  our  shippes,  to  be  most  excellent  good  and 
melteth  not  with  the  sun  as  the  pitch  of  Norway." 
The  lake  has  many  peculiarities.  It  covers  about  100 
acres,  is  roughly  circular  in  shape,  probably  occupying 
the  crater  of  an  extinct  volcano,  and  is  of  unknown 
depth.  In  1893  an  attempt  was  made  to  determine  its 
depth  at  the  centre  by  boring,  but  after  sinking  to 
a  depth  of  135  ft.  the  tubes  had  inclined  to  such  an 
angle  that  the  attempt  had  to  be  abandoned. 

The  lake  has  been  worked  imder  a  concession 
granted  by  the  British  Government  for  some  twenty- 
seven  years,  during  which  period  some  millions  of 
tons  of  the  material  have  been  exported,  the  bulk  of 
it  going  to  the  United  States,  but  large  quantities 
l)eing  shipped  to  England  by  Messrs.  Previte  and 
Company,  of  London.  The  crude  material  is  dug  from 
the  surface  of  the  lake,  and  although  several  tons 
may  be  removed  in  a  single  day,  within  thirty-six 
hours  the  excavations  are  said  to  refill  by  the  natural 
pressure  from  below.  The  material  is  taken  in  iron 
skips  to  an  aerial  railway,  which  conveys  it  to  the  sea, 
some  800  yards  distant,  for  shipping.  Asphalt  is  also 
found  beyond  the  boundary  of  the  lake,  especially 
between  the  lake  and  the  sea.  This  is  termed  land 
asphalt.  It  is  questional)le  how  it  got  there,  but  the 
supposition  is  that  the  lake  at  some  early  date  over- 
flowed its  banks.  Although  the  physical  properties 
of  the  asphalt  vary  considerably,  even  in  the  lake 
itself,  as  may  be  seen  by  the  specimens  exhibited,  the 
chemical  composition  is  extremely  uniform. 

Before  the  crude  asphalt  can  pass  to  any  of  the 
many  uses  for  which  it  may  be  intended  it  must  un- 
dergo a  process  of  refining,  as  it  contains  some  30  per 
cent,  of  water  besides  organic  matter,  which  it  is 
necessary  to  eliminate.  This  is  usually  done  in  tanks 
about  15  ft.  deep  filled  with  coils  of  1/4  iii-  pipes 
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about  6  in.  apart.  The  coils  carry  steam  at  100  lb. 
pressure,  correspondins^'  to  a  temperature  of  about  325 
deg.  Fall.  At  this  temperature  the  asphalt,  which  is 
licpiid,  is  run  into  casks,  and  is  known  as  epurc.  In 
this  condition  it  is  ready  to  be  converted  by  the  addi- 
tion iif  a  tiu.\  into  what  is  called  for  trade  purposes 
"rclincd  Trinidad  Lake  bitumen." 

Another  e.\tensi\  e  deposit  of  lake  asphalt  is  that  at 
X'enezuela,  ISernuidez.  This  covers  an  area  of  some 
lOIH)  ;tci-cs,  l)nt  is  \ery  shallow  compared  with  the 
I  rinidad  hike.  It  varies  in  consistency  in  diherent 
parts  of  the  lake  from  viscous  maltha  to  solid  bitu- 
men. The  crude  material  is  richer  in  bitumen  than 
lliat  of  'I'rinidad,  but  tlie  composition  of  the  re- 
fined liitumen  is  not  identical  in  each.  Deposits  are 
al-o  foinid  is  Cuba  and  other  parts  of  the  world. 

*  Abstract  of  a  paper  read  in  London  before  the 
institute  of  Sanitary  iMigineers. 

Rock  Asphalt. — Rock  asphalt  is  entirel}'  different 
both  ph\  >icall\'  and  ciTemically  from  lake  asjihalt  ;  m 
fad,  tile  ouh'  thini;  cuniiiioii  to  each  is  tliat  they  l)otli 
C(.intain  bilunieii.     fhc  li  ilf  iwiiiL;'  is  a  conijiarison  : — 

Diversities  of  Lake  and  Rock  Asphalts 

Trinidad  Lake.  Rock. 

(Dry.)  (Seyssef) 

Specific  gravity  . .           1.4            . .  2.2^} 

Hardness                      Plastic            . .  Tough 

Inflammability   ..    Inflammable   ..    ..  Fire-resisting 

f  racture                    Conclioidal   .  .    . .  Rough 

Melting  point    ..    170  deg.    Fah.    ..  (Disintegrates) 

Bitumen  content  . .           04            . .  8 

Calcium  carbonate  ..        —            ..  91  ' 

Sulphus                               3            . .  — 

Mineral  matter  (Silica)     35             ..  — 

Organic  matter   ..             8            ..  — 

Rock  asphalt  is  correctly  described  as  a  limestone 
naturally  im])regnated  with  from  6  to  14  per  cent,  of 
bitunieii,  which  gives  it  a  rich  brown  colour.  When 
the  bitumen  is  extracted  by  means  of  a  solvent  the 
limestone  is  left  in  a  state  of  very  fine  subdivision,  and 
we  mii^ht  consider  briefly  how  the  stone  became  im- 
pre.^nated.  Few  rocks  vary  more  in  te.xture  and  com- 
position than  limestone;  it  may  be  a  friable  chalk-like 
deposit,  a  finely-grained  rock  resembling  sandstone, 
or  a  hard,  close-grained  mass  having  a  conchoidal 
fracture.  In  rock  asphalt  we  have  an  example  of  a 
finely-grained  deposit,  the  particles  being  cemented 
together,  as  it  were,  with  what  would  first  appear  a 
foreign  matter.  The  deposits  are  found  in  various 
thicknesses,  6  ft.  and  less  to  over  20  ft.,  and  are  at 
times  laminated.  The  existence  of  laminae  indicates 
tranquil  conditions  of  intermittent  deposit,  and  such 
thin  layers  occur  only  where  the  mineral  is  fine- 
grained, as  in  mud  or  shale.  The  alteration  of  thin 
bands  of  laminated  rock  with  others  non-laminated 
indicates  considerable  oscillation  of  currents  from  var- 
ious quarters  bearing  different  quantities  and  cpiali- 
ties  of  sediment. 

The  conditions  favourable  to  the  formation,  or 
rather  to  the  impregnation  of  limestone  with  bitumen, 
are  the  diffusion  of  organic  material,  either  vegetable 
or  animal,  through  the  finely  divided  calcareous  de- 
jiosit  and  the  exclusion  fif  air  from  the  material  under- 
going dccomi)osition.  There  is  reason  to  believe  that 
no  more  heat  was  required  than  that  afforded  by  the 
l)n)cess  of  fermentation  to  bring  about  the  changes 
by  the  aid  of  anaerobic  bacteria.  It  is  probable  that 
tlie  organic  matter  was  in  the  form  of  delicate  water 


plants,  together  with  a])undant  infusorial  or  micro- 
scopic vegetaljle  life.  That  the  unimpregnated  lam- 
inae should  exist  between  the  impregnated  rock  is 
conclusive  proof  that  the  ])itumen-forming  agents 
must  have  been  entoinbed  in  the  lime  deposit,  and 
that  the  impregnation  was  not  brought  about  by  ex- 
ternal examinations,  as  is  sometimes  suggested. 

Principal  Deposits  of  Rock  Asphalt. — Rock  asphalt 
appears  to  have  been  discovered  in  the  Val  de  Tra- 
vers,  Switzerland,  by  a  workman  named  Jost,  who 
brought  it  to  the  notice  of  a  Greek  physician  named 
Eyrinis  in  1712,  and  he  was  granted  a  concession  by 
the  King  of  Prussia  to  work  the  rock.  However,  the 
credit  is,  I  believe,  due  to  Count  Sassenay  for  starting 
the  asphalt  industry  on  business  lines  and  correcting 
mistakes  made  by  Eyrinis,  mentioned  hereafter.  In 
1802  Count  Sassenay  secured  the  concession  of  the 
Seyssel  Mine,  and  carefully  investigated  the  proper- 
ties of  the  rock  and  trained  his  workmen  in  the  proper 
methods  of  using  it.  The  principal  deposits  on  the 
Continent  which  are  used  in  this  country  are  found 
at  Val  de  Travers  (Switzerland),  Limmer  and  Vor- 
wolile  (Germany),  Pyrimont,  Seyssel  (France),  Ra- 
gu.sa  (Sicily).  The  rock  is  quarried  or  mined  accord- 
ing to  whether  the  seam  is  near  or  far  below  the  sur- 
face of  the  ground.  As  previously  stated,  the  seams 
xiivy  in  thickness ;  they  also  vary  considerably  in 
texture  and  composition,  even  from  the  same  quarry. 

Mastic  Asphalt. — Mastic  asphalt  is  a  mechanical 
mixture  made  Ijy  intimately  compounding  powdered 
rock  asphalt  with  additional  bitumen  and  with  or 
without  an  admixture  of  coarse  grit.  The  process  of 
manufacture  of  mastic  asphalt,  as  carried  out  by  one 
or  more  well-known  firms,  and  may  for  our  purpose 
be  accepted  as  the  method  generally  adopted,  is  to 
first  crush  the  natural  rock  to  pieces  about  the  size 
of  walnuts.  After  passing  through  the  crusher  the 
asphalt  is  carried  up  by  elevators  to  a  disintegrator, 
which  runs  at  a  high  speed,  grinding  the  material  to 
a  fine  powder.  The  powder  is  then  cooked  in  speci- 
ally-made cauldrons,  worked  by  agitators,  with  cer- 
tain proportions  of  bitumen,  and  when  heated  to  a 
temperature  of  about  400  deg.  Fah.,  a  proportion  of 
from  10  to  20  per  cent,  of  fine  grit  is  added  to  make 
gritted  mastic,  and  which  is  thoroughly  incorporated 
with  the  asphalt  by  the  rotary  working  of  the  agita- 
tors. It  is  then  turned  out  into  iron  moulds  and  made 
into  blocks  of  various  shapes  weighing  about  ^  cwt. 
each.  To  apply  the  mastic,  these  cakes  are  broken 
into  ^mall  pieces  and  carefully  placed  in  a  cauldron 
with  just  sufificient  bitumen  as  a  flux.  It  is  then 
heated  to  a  temperature  of  about  280  deg.  Fah.,  the 
whole  being  carefully  stirred  until  properly  cooked. 
^^'hc-n  ready  it  is  taken  from  tiic  cauldron  with  an 
iron  ])ucket  and  spread  by  means  of  hand  floats  to 
the  required  thickness  and  rubbed  with  fine  sand.  As 
the  mastic  is  likely  to  iiave  blowholes,  it  is  important 
that  it  should  be  ai)plicd  in  two  coats  where  required 
for  damp-proofing. 

Tests  for  Asphalt. —  l  lic  loUowing  tests  are  such 
as  may  be  api)lied  l)y  an  engineer  or  arciiitect,  but  it 
is  poi.nted  out  that  special  appai"atus,  as  also  an  inti- 
mate knowledge  of  analytical  chemistry,  is  necessary 
to  determine  the  e.xact  composition  of  the  inaterials 
we  arc  now  considering.  Much  useful  information  on 
this  subject  is  contained  in  "Xatural  Rock  .\si)haUs 
and  liitumens,"  by  .\rthiir  Danby,  who  has  kindly 
permitted  the  author  to  cidl  some  of  the  following 
tests: — .A  simple  method  to  adopt  in  order  to  tell  one 
artificial  bitumen  from  another  consists  in  holding  the 
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|)r()(luct  over  an  open  llame  and  smelling  the  vapoins 
which  are  given  off.  The  residue  from  coal  tar,  wood 
tar,  turf  tar,  or  stearin,  each  of  which  has  its  own 
distinctive  odour,  is  easily  noticeable  when  the  ma- 
terial is  heated.  A  definite  test  for  the  presence  of 
coal  tar  pitch  in  a  sus])ected  material  is  based  on  the 
fact  that  it  contains  a  (piantity  of  free  carbon  in  con- 
trast with  the  natural  bitumen,  which  contains  none. 
Natural  bitumen  presents  a  uniform  brownish  appear- 
ance when  a  little  is  fused  on  a  microscoi)e  slide  and 
examined  under  a  microscope.  In  an  adulterated 
sample  the  free  carl)on  may  be  seen  suspended  in  the 
bituminous  matter  like  small  black  dots,  though  to 
tiie  naked  eye  the  mass  appears  to  be  true  bitumen. 
Mastic  should  be  able  to  be  cut  with  a  knife.  If  too 
hard  or  stony  a  nature  it  proves  an  insuf^icicncy  of 
bitumen.  When  held  in  a  gas  Hame  it  should  scjften, 
it  should  never  run  nr  begin  to  ignite.  If  it  burns, 
the  mastic  contains  too  much  Hux,  and  fur  iii-actical 
purposes  the  material  will  prove  too  soft. 

Application  of  Rock  Asphalt. — y\s  a  material  fur 
pa\ing  streets  asphalt  has  much  to  recommend  it 
from  a  sanitary  point  of  view.  Jt  is  non-absorbent, 
easily  cleansed,  and  suffers  no  material  change  from 
variations  of  temperature.  Its  suitability  for  this  piu  - 
pose  was  discovered  by  accident  in  1849.  b'ragments 
f)f  as|)halt  dropping  from  the  carts  which  transported 
it  fi-()ni  the  tpiarry  along  the  road  became  heated  by 
the  sun  and  were  crushed  to  powder  and  compacted 
by  the  continual  passage  of  the  carts  until  a  hard, 
smooth  track  was  formed.  The  phenomenon  thus 
])resented,  followed  by  many  experiments,  led  to  the 
perfect  method  of  constructing  the  rock  asphalt  road 
now  in  use.  Jn  1854  the  first  street  of  coni])ressed 
asphalt  was  laid  in  I'aris,  and  covered  an  area  of  9.^'* 
scpiare  yards.  The  lirst  street  to  be  so  treated  m 
Loudon  was  Theadneedle-street  in  1869.  Rock  as- 
lilialt  may  be  utilised  for  road  paving  either  as  maca- 
dam, compressed  powder,  or  as  compressed  tiles.  As 
a  macadam  it  would  appear  not  to  have  been  (piite 
satisfactory,  judging  frc^m  the  report  on  the  Eltham- 
Sidcup  trial  road,  but  the  author  constructed  an  as- 
l)halt  macadam  road  several  years  ago  which  gave 
satisfaction.  P"or  compressed  work,  the  rock  is  pre- 
])ared  by  heating  the  powder  in  revolving  cylinders 
to  a  temperature  of  280  deg.  Fah.,  and  as  soon  as  the 
moisture  has  evaporated  the  heated  powder  is  placed 
in  iron-lined  vans  and  taken  to  the  street  where  it  is 
to  be  laid.  The  powder  is  then  raked  over  the  pre- 
pared concrete  surface  to  the  thickness  required  and 
rammed  with  hot  pelons,  smoothed  to  a  polished  sur- 
face, and  then  rolled  with  a  heavy  hand  roller.  It 
gradually  becomes  cold,  and  in  time  is  compressed 
into  solid  rock  again  by  the  traffic.  The  usual  thick- 
ness of  compressed  asphalt  is  2  in.  for  heavy  and  1^ 
in.  for  light  traffic.  It  is  essential  that  compressed 
asi)halt  should  be  laid  i)n  a  foundation  of  good  Port- 
land cement  concrete  about  6  in.  thick.  Neglect  in 
this  res])ect  has  been  the  cause  of  many  failures. 

Application  of  Mastic  Asphalt. — Mastic  asphalt  is 
a  most  useful  and  efficient  material,  and  is  eminently 
suited  to  meet  certain  sanitary  requirements.  It  is 
damp-proof,  fire-resisting,  vermin-proof,  durable,  has 
certain  antiseptic  properties,  and  is  easily  applied  by 
a  skilled  hand  to  roofs,  floors,  walls,  and  for  a  variety 
of  ])urposes  in  engineering  and  building  works. 

Damp-proof  Courses. — 'fd  resist  daiup  no  better 
material  exists  than  asjjhalt  or  bitumen  properly  ap- 
jdicd.  Clause  20  of  the  Model  Uy-laws  issued  by  the 
Local  (Government  lioard  re(|uires  that  every  wall  or 


pier  of  a  new  building  shall  have  a  proper  damp-proof 
course  of  sheet  lead,  asphalt  or  slates  laid  in  cement 
or  other  not  less  durable  material  impervious  to  mois- 
ture beneath  the  level  of  the  lowest  floor  timbers  and 
at  a  height  of  not  less  than  6  ins.  above  the  adjoining 
ground.  The  by-law  is  quite  clear,  but  the  loose 
method  of  applying  the  terms  "asphalted"  and  "bitu- 
minous" to  felts  treated  with  coal  tar  products  tends 
to  bring  the  genuine  article  into  disrepute;  so  much  so 
that  a  circular  was  recently  issued  to  builders  by  the 
District  Surveyors  in  London  stating  that  "the  ma- 
terial commonly  known  as  'felt  dam{)-course,'  as- 
l)halted  felt  or  similar  material,  will  not  be  approved 
unless  a  distinct  and  sufficient  layer  of  natural  asphalt 
nr  bitumen  is  provided  in  connection  therewith." 
'1  his  cheap  substitute  for  the  genuine  article  cannot 
be  too  strongly  condemned.  No  asphalt  or  bitumer. 
is  used  in  its  manufacture  and  the  fibrous  material 
em])loyed  is  subject  to  rapid  decay  in  damp  situatic)ns. 
The  author  knows  of  extensive  property  in  London 
vvliich  is  in  a  very  unsatisfact(jry  condition  ov/ing  to 
this  worthless-  material  having  been  used,  and  fre- 
(juently  replaced  it  in  existing  buildings  with  a  genu- 
ine damp-proof  course  at  great  expense  to  the  ov.-ners. 
I'his,  however,  is  the  (jnly  remedy.  With  re.'-pect  to 
the  fire-resisting  properties  of  mastic  asphalt,  much 
v.ill  depend  on  the  quantity  of  bitumen  it  cf)nuiins, 
the  latter  material  being  highly  inflammaljle.  It  is 
not  only  the  spread  of  the  fire  and  the  stability  of  the 
building  that  must  be  considered  in  case  of  fire  cccur- 
ring,  altliDUgh  these  are  important  factors;  but  the 
danger  to  the  firemen  employed  in  its  extinction  bv 
falling  debris.  The  Londcjii  I'.uilding  Act,  1894,  Sec. 
61,  states  that  the  flat,  gutter,  and  roof  of  every  build- 
ing, (.Krc,  shall  be  externally  covered  with  slates,  tiles, 
metal  or  other  incombustible  materials.  It  would 
appear  from  a  recent  circular  that  the  London  County 
Council  does  not  consider  asphalt  an  incombustible 
material.  It  should  be  pointed  out,  Imwever,  that  it 
if  far  more  so  than  some  of  the  metals,  e.g.,  lead  and 
zinc,  which  are  jjermitted  by  tlie  lUiilding  Act. 

Application  of  Bitumen  Sheeting. — For  several 
years  past  bitumen  sheeting  has  been  used  for  water- 
])roofing  purposes,  more  particularly  for  horizontal 
damp-proof  courses,  lining  of  reservoirs,  sewage  tanks, 
filter  beds,  swimming  baths,  Szc,  with  great  success. 
The  sheeting  is  manufactured  by  coating  jute  cloth 
on  either  side  with  a  heavy  layer  of  bitumen.  It  is 
made  in  standard-size  sheets,  each  measuring  24  ft. 
by  6  ft.,  and  is  about  3/16  in.  thick.  It  has  the  advan- 
tage of  being  more  easily  laid  than  mastic  asphalt.  It 
is  not  suited  for  vertical  work  unless  supported  on 
the  outer  face.  The  most  satisfactory  method  of  fix- 
ing in  a  vertical  })osition,  as  in  the  case  of  reservoirs, 
(S.C.,  is  by  the  use  of  special  wall  ties,  which  are  built 
into  both  the  inner  and  outer  walls.  To  fix  the  ma- 
terial in  a  horizontal  position  the  sheets  should  be 
carefully  unrolled  and  laid  over  the  surface  to  be  cov- 
ered, due  allowance  being  made  for  a  3-in.  lap  at  the 
joints.  The  sheeting  should  then  be  left  for  a  few 
hours  in  order  that  it  may  take  a  proper  bearing  be- 
fore .jointing.  A  special  jointing  iron  is  then  heated 
and  carefully  passed  between  the  laps  to  soften  the 
bitumen  on  the  inner  surfaces,  and  these  should 
prom])tly  be  united  with  a  wooden  mallet. 

Causes  of  Failure  in  Asphalt  Work. — The  causes 
of  failure  are  usually  due  to  either  the  material 
used  or  the  method  of  using  it.  These  may  be  guarded 
against  to  a  great  extent  by  entrusting  the  work  to  a 
reinitalile  firm.     1  here  are  few  materials  whicii  lend 
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thenisel\cs  to  adulteration  more  than  a.si)halt,  and 
few  whit  li  rcc|uire  more  careful  manipulation.  Large 
quantities  of  low-priced  mastic  ha\'e  been  imported  to 
this  country  from  Germany  and  still  larger  quantities 
are  "faked"  here  during  their  preparation  and  use. 
The  author  contends  that  the  work  to  be  done,  how- 
ever small  the  job  may  be,  should  be  executed  by  the 
linn's  own  workmen.  The  mastic  blocks  should  bear 
the  brand  dI  tlu'  In  ni.  and  no  ulhcr  material  should  1)6 
allowed  to  be  mixed  with  llicm  exccpl  the  bitumen 
11  ux. 


Repair  of  Defects  in  Reinforced  Concrete 

A  comprehensive  review  of  methods  which  have 
been  employed  to  repair  cracked  elements  of  rein- 
forced-concrete  structures  was  given  some  time  ago 
by  Prof.  S.  Muller  before  the  Deutsche  Beton  Verein, 
and  is  reported  by  The  Engineering  News.  His  account 
was  based  on  extensive  experiences  in  carrying  out 
such  repair  (ir  reinforcement,  chiefly  of  floor  slabs  and 
beams. 

The  defects  in  question  include  weakness  of  the 
slab  due  to  inadequate  thickness  for  proper  service  as 
compression  element  of  the  T-beam  ;  separation  of  slab 
from  beam  ;  and  diagonal  or  horizontal  cracking  of  the 
beam  wel).  \'ertical  cracking,  which  sometimes  oc- 
curs, is  due  to  shrinkage  and  is  not  considered  danger- 
ous. 

Beams 

In  the  earliest  repair  jobs  on  defective  l)eams  the 
plan  adopted  was  to  strengthen  the  floor  by  adding 
supplementary  beams  or  by  setting  a  colunm  under  the 
middle  of  the  weak  beam.  In  some  cases  a  pair  of 
I-beams  has  been  placed  alongside  the  weak  concrete 
beam  ;  but  this  is  generally  uneconomical,  because  the 
uncertainty  of  the  load  distribution  makes  it  necessary 
to  proportion  the  steel  beams  to  take  the  entire  load. 
Diagonal  cracking,  indicating  a  deficiency  of  shear  re- 
inforcement, has  been  repaired  by  jDlacing  vertical  or 
inclined  steel  stirrups  around  the  web  of  the  beam 
and  screwing  them  up  tight.  This  method  did  not 
always  prove  satisfactory,  however,  especially  in  struc- 
tures subject  to  vibration.  The  best  method  of  repair 
yet  developed  is  to  place  cramps  over  the  crack,  dowel- 
led  into  the  sound  concrete  on  both  sides,  and  incase 
them  in  a  shell  of  concrete,  for  which  space  may  be 
made  by  chii)ping  oil  the  original  concrete  for  a  depth 
of  an  inch  or  so. 

Slabs 

Where  a  slab  requires  to  be  reinforced,  to  provide 
additional  compression  area  for  T-beam  action,  a  good 
bond  of  the  new  top  layer  has  generally  been  obtained, 
'i'horough  cleaning  of  the  surface  is  first  necessary, 
followed  by  roughening  the  old  concrete  by  picking  or 
(jtherwise  ;  after  wetting  the  surface,  a  2-in.  layer  of 
concrete  well  reinforced  by  a  strong  mesh  is  placed. 
The  mesh  should  be  tied  to  the  reinforcement  of  the 
I  lid  concrete  by  steel-tie  members. 

Where  slab  and  beam  have  separated  the  scheme 
has  been  employed  of  adding  such  a  reinforced  up])er 
layer  on  top  of  the  slab  and  tying  this  down  through 
holes  in  the  slab  to  cross-bars  passed  through  holes 
in  the  stem  of  the  beam. 

It  has  I)cen  found  that  ])ainstaking  work  is  neces- 
sary for  success  in  repairing  reinforced-concrete  struc- 
tures. With  care,  however,  the  patches  or  new  ele- 
ments can  be  made  structurally  integral  with  the  old 
parts.  .Satisfactory  ap|)earance  can  be  secured.  In  the 
best  work  the  patches  are  practically  invisible. 


Will  Mixing  Concrete  Too  Wet  Cause 
Its  Failure  ? 

1.\  an  interesting  discussion  of  this  subject  pub- 
lished in  a  recent  issue  of  Concrete-Cement  Age, 
Mr.  C.  H.  Fuller,  an  engineering-contractor  of 
Corinth,  Miss.,  contributes  the  following: 
"In  the  earlier  days  the  tendency  was  to  mix  all 
concrete  too  dry  and  sidewalk  and  concrete  block  peo- 
l)le  still  adhere  to  that  practice,  with  the  result  jthat 
iheir  products  do  not  attain  the  strength  of  the  wetter 
mixtures.  Now  the  tendency,  owing  largely  to  the 
chuting  S3''stems  of  deposition  in  forms,  is  causing  the 
])endulum  of  opinion  to  swing  in  the  other  direction 
and  many  contractors  are  mixing  too  wet,  something 
that  one  is  easily  tempted  to  do  because  it  facilitates 
the  handling  of  the  material. 

"Mixing  concrete  is  a  chemical  process  and  if  suffi- 
cient water  is  not  added  at  the  time  it  is  mixed,  the 
cement  not  only  fails  to  become  thoroughly  mixed 
with  the  balance  of  the  material  but  from  lack  of 
water  at  the  initial  moment  fails  to  attain  the  adhe- 
sive strength  it  should.  On  the  other  hand  the  addi- 
tion of  too  much  water  causes  the  cement  to  seg- 
regate and  separate  from  the  heavier  material  and  this 
is  especially  true  in  chuting  systems.  The  exact  pro- 
portion of  water  causes  it  to  adhere  and  cling  to  the 
heavier  material  until  it  is  all  deposited  in  an  even 
mass  in  the  forms  and  from  its  weight  the  excess 
of  moisture  is  removed.  To  get  perfect  concrete,  just 
enough  water  should  be  added  to  make  a  thoroughly 
creani}^  consistent  mixture  in  which  every  unit  of  the 
heavier  material  is  thoroughly  coated  with  cement 
and  in  which  the  heaviest  stones  will  float  and  set 
without  settling  to  the  bottom.  This  kind  of  a  mix- 
ture is  easy  to  tamp,  does  not  flow  quite  so  readily  in 
the  chutes,  requires  more  mixing  and  has  a  tendency 
to  clog  the  mixer  and  tools  but  produces  very  little 
sweating  or  leaking  of  forms.  While  I  have  not  had 
an  opportunity  to  test  samples  of  such  concrete  for 
comparison  in  the  tensile  and  the  crushing  machines, 
I  am  convinced  from  observations  in  cutting"  holes  in 
walls  and  mass  masonry  and  in  the  destruction  of 
concrete  structures  that  the  evenly  mixed  concrete  is 
the  strongest,  and  no  concrete  can  be  moved  from  the 
mixer  and  deposited  in  the  forms  and  remain  evenly 
mixed  if  there  is  too  much  water  in  it. 

"On  any  large  job,  where  the  operations  were  sufifi- 
cientl)'  diversified,  any  one  who  knew  just  what  he 
was  looking  for  and  equipped  with  a  good  camera 
would  in  a  few  days  of  watching  pick  up  a  number  of 
photographs,  the  comparison  of  which  would  convince 
any  rational  minded  man  that  the  quantity  of  water 
plays  an  important  part  in  the  mixing  of  concrete. 
With  a  dozen  or  more  photographs,  such  as  I  have 
in  mind.  I  believe  that  I  could  put  uji  a  conxincing 
argument  along  this  line." 


A  suggestive  paper  contributed  to  the  annual  meet- 
ing of  the  American  Concrete  Institute  by  Mr.  N.  C. 
fohnson  dealt  with  micro-photography  as  applied  to 
the  examination  of  concrete,  with  the  object  of  ob- 
taining better  knowledge  of  the  structure  of  the  ma- 
terial itself.  A  fact  particularly  mentioned  by  the  au- 
thor was  that  all  specimens  of  concrete  examined  by 
him  i)ossessed  a  surprisingly  large  cpiantity  of  un- 
hydrated  cement,  a  feature  he  attributes  to  the  diffi- 
culty in  diffusing  the  water  completely  during  the  pro- 
cess of  mixing.  The  voids  revealed  by  the  microscope 
also  emphasize  the  importance  of  scientific  grading. 
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ALL  street  i)avements  call  for  some  form  of  curl) 
and  .gutter,  the  cost  of  vvliich  to  i)roperty 
ovvners  usually  amounts  to  from  43  to  90 
cents  ])er  linear  foot  of  street  frontaj4"e,  an 
exjjenditure  often  ecjuivalent  to  25  per  cent,  of  the 
cost  of  the  pavement  proper. 

The  cost  of  a  proposed  tyi)c  of  improvement  f)ften 
eliminates  it  from  consideration,  and  forces  property 
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The  Construction  of  Integral  Curbs 

A  Method  of  Pouring  Curb  and  Pavement  in  one  Monolithic  Mass, 
whereby   the   Cost  of  the   Improvement   is   Materially  Reduced. 

By  Chas.  E.  Russelll 

i^ntter  depressions.  This  heinj^  true,  the  integral  curb 
deserves  thought  ami  investigation  by  engineers  and 
others  interested  in  paving  work,  even  though  they 
do  not  immediately  recognize  its  merits. 

During  the  last  year  several  distinct  types  of  curb 
and  gutter  were  built  successfully,  each  ty])e  designed 
to  suit  the  scheme  of  landscape  and  local  conditions. 
Fig.  1  shows  the  designs  of  cur])  on  pavements  at 
Highwood,  (jlencoe,  Winnetka,  Highland  I'ark,  and 
Geneseo,  Jll.;  Kimberly,  Wis.;  and  Indianapolis,  Ind. 

The  types  of  curb,  or  rather  gutter,  built  at  Gen- 
eseo and  Winnetka,  111.,  are  well  adaj)ted  to  boule- 
vards, park  systems,  suburban  residence  streets,  and 
lanes.  These  may  i)e  formed  by  shai)ing  tre  ends 
of  the  strike-board  to  the  desired  curvature.  Cost 
can  be  estimated  on  the  basis  of  additicjnal  square 
yardage  of  pavement,  which  generally  amounts  to 
from  3  to  5  cents  per  lin.  ft.  of  curb,  when  the  cost  of 
curb  joint  construction,  including  tiller,  is  deducted.  - 
The  type  of  curb  iniilt  on  Sheridan  Road  at  High- 
land Park,  111.,  in  1914,  is  the  kind  that  would  be 
suited  to  the  average  street.  More  concrete  is  re- 
(juired,  and  a  curb  form  must  be  used.  Cost  would 
be  estimated  at  about  18  cents  per  lin.  ft.  of  curb, 
which  was  about  the  actual  cost  of  the  Sheridan  Road 
work. 

Integral  curb,  l)eing  a  part  of  the  pavement  and 
composed  of  the  pavement  concrete  mixture  (which 
is  of  a  rich  mixture)  reinforced  by  turning  the  pave- 
ment reinforcement  up  into  the  curb  form,  naturallv 
results  in  a  curb  stronger  than  the  average;  and  sucli 
construction  cannot  tip  over  or  be  forced  out  of 
alignment.  It  serves  its  purpose  as  a  curb  without 
doubt,  and  as  well  as  any  other  type. 

An  objection  which  has  been  advanced  is  that  the 
integral  curb  is  difficult  to  construct.  Such  objec- 
tions are  common  to  all  new  types  of  construction 
until  contractors  become  familiar  with  methods,  and 
therefore  should  in  no  way  discredit  the  integral  curb ; 
in  fact,  the  manner  in  which  the  problem  was  handled 
on  the  first  jobs  of  this  kind  indicates  that  a  satis- 
factory and  economical  method  of  construction  can 
be  evolved. 

The  essential  requirements  for  the  construction 
of  integral  curb  are  complete  bond  with  the  pavement, 
perfect  alignment,  good  surface  finish,  clean  joint 
coinciding  with  the  pavement  transverse  expansion 
joint,  and  simple,  inexpensive  forms.  When  forms  are 
devised  that  will  meet  with  the  above  requirements 
there  can  be  no  objection  to  the  integral  curb. 

Should  each  contractor,  without  previous  know- 
ledge or  experience,  endeavour  to  construct  integral 
curb  with  forms  of  his  own  devising,  it  would  prob- 
ably be  some  time  before  perfectly  satisfactory  integ- 
ral curb  would  be  built  to  any  extent.  In  the  mean- 
time this  desirable  economic  construction  would  be 
discounted  or  discarded..  If,  on  the  other  hand,  we 
place  before  those  who  are  ine.xperienced  a  form 
which  at  least  has  some  merit,  and  which  is  designed 
(in  tlic  fundamental  principles  stated  herein,  they 
should  be  better  able  to  construct  a  more  satisfactory 
job  and  at  a  more  reasonable  price;  furthermt)re,  each 
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owners  to  substitute  an  inferior  type.  There  have 
been  numerous  cases  where  concrete  pavements  have 
been  rejected  for  inferior  and  cheaper  pavements, 
when  the  property  owners  would  gladly  have  accepted 
concrete  if  it  could  have  been  reduced  from  10  to  15 
per  cent,  in  cost.  This  reduction  in  cost  can  be  made 
by  the  adoption  of  the  integral  concrete  curb — that  is, 
one  moulded  as  a  part  of  the  pavement. 

During  the  last  year  successful  demonstratit)n  has 
been  made  that  integral  curb  reduces  the  cost  at  least 
60  per  cent,  for  a  6  by  6-in.  curb  projection,  while 
larger  saving  can  be  shown  for  smaller  curi)s  and  for 

*Paper  presented  to  the  American  Concrete  Institute. 
tCity  Engineer,  Highland  Park,  111. 
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lime  a  form  is  used,  some  impro\-emciit  will  he  made 
in  it;  and  it  will  be  but  a  short  time  before  the  best 
forms  are  evolved,  and  then  the  integral  curb  will  be- 
come a  standard  with  concrete  pavement. 

A  design  for  integral  curb  forms  is  shown  in  Fig. 
2.  This  is  presented  as  a  suggestion,  and  it  is  hoped 
it  may  be  of  help  to  those  in  this  field  of  construction, 
and  that  each  one  who  is  interested  in  integral  curb 
will  study  the  design  and  improve  upon  it. 

Taking  up  the  essential  requirements  of  integral 
curl)  construction  as  previously  given,  we  shall  not 
analyze  them  in  connection  with  the  suggested  forms. 
For  economic  construction,  the  curb  must  be  made  of 
the  concrete  of  which  the  pavement  is  composed.  Such 
concrete  will  be  of  quaky  consistency,  and  probably 
of  the  proportions  1:2:3,  with  the  coarse  aggregate 
up  to  lyl  ins.  in  size.  Pavement  side  forms  are  staked 
into  position,  concrete  dumped  lietween  them  and 
then  struck  off,  just  as  in  any  concrete  road  work. 
Within  fifteen  minutes  after  the  pavement  is  struck 
off  the  curb  forms  are  set  and  filled.  Complete  bond 
is  obtained  by  roughening  the  concrete  at  the  bottom 


while  the  forms  are  in  place.  No  work  will  be  done  on 
the  curb  after  the  forms  are  removed,  except  touching 
up  defective  spots. 

Expansion  joints  are  required  in  the  cuib  at  and 
coinciding  with  transverse  expansion  joints  in  the 
pavement.  These  must  be  exactly  over  the  joints  in 
the  pavements,  for  if  they  are  not  the  curb  at  these 
places  will  be  likely  to  spall  oft'. 

Since  a  concrete  of  quaky  consistency  is  to  be  used, 
forms  must  be  left  in  place  at  least  three  hours.  This 
will  necessitate  having  on  hand  about  two  or  three 
hundred  linear  feet  of  forms.  These,  however,  are  of 
simple  construction,  and  inexpensive.  Fifty  dollars 
will  cover  the  cost  of  forms  with  which  to  lay  at  least 
600  lin.  ft.  of  curb  a  day. 

Admitting  that  most  of  us  are  likely  to  find  objec- 
tions to  this  new  type  of  curb,  we  cannot  conscien- 
tiously cast  the  idea  of  integral  curbs  from  our  minds, 
because  its  adoption  will  create  a  saving  of  approxi- 
mately 60  per  cent,  of  the  cost  compared  with  inde- 
pendent curb. 

In  answer  to  a  question  as  to  whether  the  curb  is 


---II?   


t'/5/7  o/Curb  \ 


/SfrdpixZxIS'long  w/fh5lof 
adjustabl9rorCurbs4  fo7" 


No26(kgm^W^2- 1  "Boards  nailed  foqdher 


<t--7ff-±,-h4 


^PERSPECTIVE  VIEW^ 


^  Round  lron5tdke. 
M'sl relight  let! jtli 


-^SECTION  ^ 


1^ 

4} 


t><i 


■PLAN' 


■Jointis^  iChdir^\Z'Jong  JtrdpfxZ'xl^ Round lron5fahe  14' lon^ 


I— — y 


 '4-$ 

■■--15-0-  


■■J-0---*f--30 
^-ELEVATION  AT  BACK  ^ 


---^/-<5h 

<--i-o--A 


The  Construction  of  Integral  Curbs 

Fig.  2    Details  of  forms. 


of  the  curb  form  by  running  a  mason's  trowel  or  a 
stick  along  through  it  just  i)efore  the  concrete  fill  is 
made.  Pavement  reinforcement  turned  up  into  the 
curb  also  assists  in  strengthening  the  bond.  The  form 
for  the  back  of  curb  is  set  upon  the  top  of  the  pave- 
ment form,  and  hold  snugly  to  it  by  jiins  run  through 
staples  in  bolh  forms,  and  driven  into  the  ground. 
The  front  lUrni  i-  held  to  the  back  one  by  adjustable 
iron  strap  clamps  which  permit  perfect  alignment  of 
the  front  form  after  being  set  up  in  place.  \\  arjjing  of 
forius  is  also  minimized  by  using  1  by  6-in.  hnnl)cr 
nailed  tightly  together,  with  nails  clinched. 

W  hen  the  concrete  fill  is  made,  it  should  be  worked 
to  get  a  compact  mass.  This  is  l)est  done  by  spading 
it  with  a  shovel,  after  which  a  mason's  trowel  or  a 
blade  similar  to  a  ccjrn-harvesting  knife  should  be  run 
along  against  the  front  form,  to  cut  the  coarse  aggre- 
gate away  from  the  form  and  thus  work  the  mortar 
to  the  face.  The  front  form  is  lined  with  sheet  iron 
so  tiiat  a  smooth  face  is  obtained  without  furthei 
trowelling.   The  top  can  be  edged  and  finished  readily 


l)ourcd  at  the  same  time  as  the  rest  of  the  pavement, 
and  whether  there  is  any  trouble  in  striking  off"  the 
road  wlien  building  the  curb,  Mr.  Russell  replied  : 

"The  road  is  first  struck  off  before  putting  on  the 
inside  form.  After  the  road  is  crowned,  and  before 
it  is  floated,  the  inside  form  is  placed,  and  then  tilled 
with  the  same  mixture  of  concrete  as  is  used  in  the 
top  course  of  the  pavement.  That  is  smoothed  oft', 
and  alter  it  has  set  sufficientlv  it  is  trowelled." 


The  amount  of  polish  which  can  be  given  to  the 
surface  of  concrete  depends  upon  the  density  of  the 
mixture  and  the  nature  of  the  aggregate  used.  After 
the  svu-face  has  been  smoothed  down  o\\  a  rubbing 
bed,  or  by  the  use  of  rotary  rubbing  stones,  as  applied 
in  terra/.zo  floor  work,  the  ])rocedure  is  somewhat  sim- 
ilar to  that  used  in  ])olishing  granite  or  marble.  The 
aggregate  exposed  on  the  surface  by  the  rubbing  pro- 
cess takes  the  polish,  the  a])pcarance  of  the  surface 
being  dei)endcnt  upon  the  percentage  of  aggregate  ex- 
posed. 
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Splitting  of  Concrete  Sidewalks  Surrounding 

Iron  Posts 


IT  is  not  an  uncommon  sight  to  see  long  stretches 
of  concrete  sidewalk  disfigured  by  being  badly 
split,  checked  and  broken  or  curbing  pushed  out 
of  line  where  the  slab  surroimds  and  comes  in 
contact  with  trolley  poles,  public  service  poles,  fire 
hydrants  and  such  obstructions,  which  extend  through 
the  sidewalk  to  various  depths  in  the  soil  below.  A 
little  careful  consideration  of  the  su])ject  will  show 
these  defects  to  l)e  largely  the  rc>ult  of  carelessness 
and  incompetence  on  the  part  of  tlie  mechanic  who 
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Sketch  showing  concrete  sidewalk  surrounding  trolley  pole. 


does  the  work  and  to  ignorance  or  indifference  on  the 
part  of  those  supervising  the  work ;  nor  should  the 
contractor  be  blamed  for  not  taking  the  necessary  pre- 
cautions under  the  present  methods  of  competition, 
when  the  city  or  the  owner  is  willing  to  risk  such 
possible  disfigurement  in  order  to  ef¥ect  a  very  small 
saving  in  first  cost. 

The  writer  has  long  been  an  advocate  of  three  feet 
or  more  of  street  lawn  between  the  curbing  and  the 
edge  of  the  sidewalk,  which  not  only  provides  suffici- 
ent space  for  these  inevitable  obstructions,  where  they 
will  do  the  minimum  of  damage,  but  alYords  an  op- 
portunity to  beautify  the  street  by  planting  trees. 
However,  there  are  many  places  in  every  town,  where 
the  sidewalks,  of  necessity,  extend  from  the  crub  to 
the  building,  and  in  such  locations  the  a])plic;ition  of 
a  little  common  sense  and  some  slight  additional  ex- 
pense, infinitesimal  when  compared  with  the  results 

*  By  C.  B.  Futler,  consulting  engineer.  Indianoplis,  in  Concrete- 
Cement  Age. 


obtained,  will  eliminate  nine-tenths  of  such  unsightly 
defects,  if  ap])lied  when  the  sidewalk  is  laid  or  when 
holes  are  cut  in  old  sidewalks  for  new  poles. 

'["he  causes  of  the  trouble  differ,  depending  on  the 
object  set  through  the  walk  and  the  jiurpose  for  which 
it  is  put  there,  but  the  resulting  effect,  the  destruction 
of  the  walk,  is  the  same  in  any  case  and  the  remedy, 
described  later,  is  simple. 

Usually  the  street  railway  com])any's  trolley  f)oles 
are  tlie  most  destructive  of  all  of  these  obstructions 
and  tlie  reason  is  not  far  to  seek,  if  we  take  our  atten- 
tion from  the  sidewalk  itself,  for  a  few  moments,  and 
consider  their  purposes  and  methods  of  erection.  Usu- 
ally these  are  of  wood,  generally  untreated  (which  is 
immaterial,  any  way)  and  therefore  subject  to  con- 
siderable shrinkage  or  expansion  owing  to  atmosi)heric 
clianges.  One  who  has  not  given  the  subject  much 
thcjught  may  object  that  a  wood  pole  alternately  dry 
or  saturated  by  rain  would  not  swell  sufficiently  to 
check  and  break  the  surrounding  slab  of  concrete.  As 
evidence  to  the  contrary,  one  of  the  methods  of  quarry- 
ing fine  building  stone  is  to  drill  a  row  of  holes  along 
the  desired  line  of  cleavage,  sometimes  several  feet  in 
depth,  plug  them  with  kiln-dried  wood  plugs,  then 
saturate  these  plugs  with  water.  This  process  will 
split  huge  slabs  of  the  hardest  granite,  so  what  chance 
has  the  poor,  thin  little  slab  of  concrete,  against  the 
destructive  force  generated  by  a  swelling  pole? 

There  is  another  factor  of  still  greater  destructive 
tendency,  regardless  of  whether  the  pole  be  of  iron 
or  of  wood,  and  that  is  the  enormous  strains  induced 
by  what  the  street  railway  man  calls  his  overhead 
work.  The  pole-setting  gang  sets  the  pole  with  a 
slight  inclination  away  from  the  trolley,  sometimes 
as  much  as  three  feet  from  the  perpendicular  at  the 
top,  as  shown  in  the  accompanying  illustration.  The 
trolley  or  line  crew  then  connects  these  poles  together 
in  pairs,  by  a  3/16-in.  or  a  5/16-in.  stranded  wire  cable 
some  18  ft.  or  22  ft.  from  the  ground,  and  by  means 
of  tackle  strains  these  poles  into  a  plumb  position.  On 
high-class  work  the  pole  man  frequently  fills  the  hole 
in  which  the  pole  is  set  with  a  low  grade  concrete,  to 
give  it  greater  stability,  and  a  5/16-in.  span  wire  cable 
at  the  top  is  capable  of  producing  a  7,000-lb.  pull, 
which,  if  the  pole  is  capable  of  withstanding  such  a 
strain,  induces  a  permanent  set  or  spring  in  the  pole 
with  a  possible  strain  or  reaction  at  the  point  at  which 
it  passes  through  the  sidewalk  up  to  125,000  lbs.  The 
line  foreman  counts  on  this  resiliency  of  his  poles  to 
take  up  the  slack  in  the  overhead  incurred  by  the  ex- 
pansion and  the  contraction  of  the  connecting  wires. 
Between  the  cool  of  midnight  and  the  heat  of  noon 
time,  the  tops  of  a  ])air  of  trolley  poles  will  vary  one 
foot  or  more  in  relation  to  each  other,  and  this  move- 
ment to  a  lesser  degree  but  greatly  multiplied  in  stress 
effect  is  communicated  to  the  surrounding  slab  of  side- 
walk which  is  a])sorbing  a  shock  it  was  never  intended 
t(^  carry,  and  being  of  a  comparatively  unyielding  com- 
])osition,  l)rcaks  away  at  the  point  of  contact. 

'I\']eplu>ne  and  telegraph  poles,  though  stressed 
in  a  diflerent  manner  and  more  uniformly  along  their 
centre  line,  affect  the  sidewalk  in  a  lesser  degree,  but 
anyone  who  has  seen  a  thoroughly  sound  new  pole 
some  12  in.  to  20  in.  in  diameter,  sheared  ofl?  clean 
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at  tlic  sidewalk  line,  from  the  stressing  cf  iimnerous 
overhead  wires,  will  readily  appreciate  the  enormity 
of  these  strains  which  must  produce  a  resultant  in  the 
sidewalk  or  the  foundations  below  it. 

Sometimes  these  strains  arc  of  a  torsional  or  twisting- 
nature,  and  the  writer  has  seen  one  case  in  which 
the  twisting  power  of  the  overhead  wiring  applied  at 
the  ti'p  of  a  o()-ii.  pule  of  20-in.  butt,  was  sufficient  to 
separate  the  libres  of  the  wood  at  a  point  within  easy 
reach  suft'iciently  to  permit  the  passing  of  an  ordinary 
hand  axe  through  the  hole  without  severing  a  single 
fibre  >.>{  the  wood.  Where  such  strains  are  produced, 
is  it  any  wonder  that  the  sidewalk  suiTers? 

\Vith  lire  hydranls,  the  strains  are  largely  teni' 
peralure  strains,  but,  being  connected  to  the  city  mains 
i)y  uny  ielding  cast  iron  pipe  and  bedded  in  the  cool 
earth  the  rate  of  expansion  differs  from  and  is  not 
coincident  with  the  tem])erature  variations  in  the  thin, 
ilat  and  exposed  sidewalk  slab,  so  that  luovement  does 
not  necessarily  take  place  in  the  same  direction,  and  so 
produces  destructive  results. 

There  arc  numerous  other  poles  of  different  types 
and  purposes,  set  through  the  sidewalk,  not  always 
connected  but  all  more  or  less  firmly  bedded  in  the 
underlying  soil.  The  sidewalk  slab  is  bouiid  to  move 
as  it  expands  under  the  rays  of  the  sun,  and  as  all  of 
these  obstructions  are  opposed  to  the  normal  move- 
ment of  the  slab  they  are  destructive  in  their  influence. 

As  a  remedy,  when  building  new  sidewalks  around 
such  obstructions,  the  writer  usually  specifies  that  a 
space  of  approximately  three  inches  be  left  clear  of 
concrete  around  them,  giving  them  an  opportunity  to 
perform  the  functions  imposed  by  saturation,  overhead 
strains  or  expansion,  without  injury  to  the  walk.  This 
may  be  readily  effected  by  wrapping  several  thick- 
nesses of  expansion  filler  around  each  pole  before  con- 
creting ;  or  a  circle  of  tin,  leaving  the  desired  clearance, 
may  be  bent  around  the  pole  to  make  a  form  against 
which  to  finish  the  concrete.  If  the  latter  is  used,  care 
should  be  taken  to  fill  the  space  between  the  tin  and 
the  pole  with  clay,  sand  or  pitch  to  prevent  a  careless 
workman  from  defeating  the  object  of  such  precau- 
tions by  disposing  of  surplus  cement  in  the  interstice. 
When  it  is  desired  to  prevent  the  water  from  centering 
between  the  slab  and  the  pole,  a  soft  pitch  makes  a 
good  insulating  material,  as  it  readily  accommodates 
itself  to  any  movement  of  the  pole  or  the  sidewalk. 

Where  a  hole  is  cut  in  an  old  sidewalk  for  a  new 
pole  the  same  precautions  should  be  taken  in  patching 
the  ])aving  as  outlined  for  new  work. 

\\'herc  poles  have  already  been  set  and  the  sidewalk 
laid  flush  with  pole,  any  further  development  of  cracks 
and  checks  may  be  i)revented  by  chipping  out  a  ring 
of  concrete  around  the  pole  and  filling  the  interstice 
with  pitch. 

It  is  doubtful  that  the  corrosion  of  metal  embedded 
in  the  concrete  has  any  serious  influence  in  making- 
such  checks  and  cracks  in  the  sidewalk.  It  is  a  fact 
that  iron  or  steel  when  pro])erly  protected  seldom  rusts 
appreciably,  and  concrete  rich  in  cement  forms  a  high- 
grade  rust  insulation,  as  evidenced  by  the  bright  tool 
marks  found  on  steel  removed  from  concrete  in  which 
it  has  been  embedded  for  long  periods.  If  the  iron 
f)oIes  are  insulated  from  the  concrete,  as  described,  the 
effect  of  corrosion,  other  than  a  slight  stain,  need  not 
l)e  feared. 

The  writer  does  not  advocate  such  insulation  as 
a  cure-all  for  defects  in  sidewalk  work,  but  experience 
and  observation  have  demonstrated  that  the  results 
fully  justify  such  ])recautions.    It  is  to  be  regretted 


that  owners  and  city  supervisory  forces  do  not  appre- 
ciate more  fully  the  necessity  of  caring  for  expansion 
in  a  less  perfunctory  way  than  is  customary.  Nearly 
every  city  engineer  has  the  authority  to  insist  on  some 
such  precautions  against  those  unsightly  defects,  and 
if  he  does  not  incorporate  some  such  features  in  his 
specifications,  neither  the  contractor  nor  the  owner  at 
the  present  stage  of  the  game  can  be  expected  to  as- 
sume the  burden  of  such  precautions,  slight  though  the 
cost  may  be. 


Oil-Proof  Reservoirs  of  Concrete 

By  Wm.  M.  Kinney* 

SO  far  as  the  effect  of  oils  on  concrete  is  concerned, 
the  general  conclusion,  based  on  the  results  of 
tests  and  actual  experience,  seems  to  indicate 
that  mineral  oils  (under  which  head  may  be 
classed  lubricating  oils  and  gasoline)  show  only  a 
slight  tendency  to  soak  into  the  concrete  and  perhaps 
reduce  its  strength  somewhat.  The  extent  of  this 
action,  however,  depends  largely  upon  the  quality  of 
the  concrete. 

Several  engineers  have  made  investigations  of  con- 
crete structures  subject  to  the  effect  of  engine  oil  and 
the  like,  and  have  found  that  in  the  few  cases  where 
there  was  any  evidence  of  disintegration  the  concrete 
itself  was  of  poor  quality  or  the  workmanship  was  in- 
ferior. If  the  concrete  exposed  to  the  mineral  oils  is 
porous,  injured  by  frost  while  hardening,  of  a  lean  mix- 
ture, poorly  mixed  or  improperly  cured,  there  is  no 
doubt  that  general  penetration  and  weakening  of  the 
concrete  will  result.  If,  however,  the  concrete  is  made 
of  well  graded  materials,  properly  proportioned,  mixed 
and  placed  so  as  to  obtain  a  dense,  compact  mass,  the 
oils  will  have  no  destructive  effect  on  the  concrete. 

A  concrete  tank  built  in  San  Antonio,  Texas,  is 
reported  in  Engineering  Record  of  May  30,  1908,  as 
having  at  that  time  been  in  service  for  three  years, 
holding  heavy  Texas  oil,  without  showing  any  leakage 
whatever. 

In  Engineering  News  of  July  4,  1907,  is  reported 
a  concrete  tank  for  fuel  oil  which  was  built  for  the 
Tonopah  Mining  Company  at  Millers,  Nev.  The  tank 
is  built  with  the  top  flush  with  the  ground  line  or  a 
few  inches  above  it  in  order  to  prevent  any  drainage 
running  into  it.  The  inside  dimensions  are  84  ft.  6 
ins.  long,  35  ft.  wide  and  8  ft.  deep,  the  capacity  being 
approximately  145,000  gals.,  or  4,700  bbls.  The  walls 
of  the  tank  are  4  ins.  thick  and  the  sides  and  ends  of 
the  tank  slope  in  an  aiigle  of  60  degs.  with  the  base. 
A  rim  around  the  upper  periphery  is  12  ins.  x  12  ins. 
In  mixing  the  concrete,  great  care  was  taken  to  prevent 
broken  stone  larger  than  %-in.  from  entering  the  mix- 
ture, in  order  that  seepage  of  oil  might  be  prevented. 
The  mixture  used  was  1  part  cement,  1  part  sand  and 
1  ])art  broken  stone.  Reinforcing  bars  were  used  at 
the  inner  sections  of  angle  corners  only. 

In  Engineering  News,  Vol.  57.  No.  1,  p.  12.  is  des- 
cribed an  experiment  made  on  the  use  of  concrete 
tanks  for  storing  fuel  oil.  One  tank  was  made  and 
filled  with  oil  and  at  the  end  of  nine  months  the  tank 
was  absolutely  tight,  the  oil  having  penetrated  and  dis- 
colored the  concrete  less  than  one-half  inch,  and  the 
concrete  remained  apparently  sound  and  uninjured. 

Several  tanks  for  storing  Texas  oils  have  been  con- 
structed by  the  different  railroads  at  El  Paso,  Tex. 
A  letter  from  the  El  Paso  &  Southwestern  Svstem 

•  Kiigiiieer  In  cli(ire<!.  Inforinution  Bureau,  Univci-.siil  I'ortlnnd  Ccuieiit 
Coinpiiny.  Cliicago.   Writing  in  Concrcle-Cciiient  Age. 
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states  that  it  has  used  concrete  tanks  to  store  crude 
oil  uninterruptedly  for  five  years  and  finds  that  the 
concrete  has  not  been  injured  in  any  way. 

The  San  Antonio  Gas  &  Electric  Company,  San 
Antonio,  Tex.,  has  constructed  a  tank  for  storing 
heavy  oils,  and  its  superintendent  states  that  after 
three  years'  use  the  tank  shows  no  sign  of  leakage  or 
deterioration. 

Concrete  Oil  Tanks  at  Toronto 

b'uur  rcinfdrccd  concrete  tanks  for  the  storage  of 
oil  were  l)iiilt  in  the  fall  of  1910,  for  the  Queen  City 
Oil  Coni])any,  Toronto,  at  its  West  Toronto  yards. 
These  were  for  the  storage  of  llie  lighter  products  of 
])etrolcum.  The  inside  dimensions  f(jr  each  tank  were 
21  ft.  6  ins.  wide,  38  ft.  long  and  9  ft.  6  ins.  high.  They 
were  placed  underground  and  a  cover  of  three  feet 
of  earth  placed  on  top  of  them.  The  only  precautions 
taken  were  to  obtain  a  dense  concrete  and  avoid  joints 
and  seams.  Immediately  after  stripping  the  forms, 
cement  grout  was  applied  on  the  green  concrete. 

We  would  suggest  a  1  :2 :4  concrete,  made  up  of 
1  bag  of  cement,  2  cu.  ft.  of  clean,  coarse  sand,  and 
4  cu.  ft.  of  well  graded,  durable  crushed  stone  or  gravel 
varying  in  size  from  34  to  1)/.  in.  The  concrete 
should  be  mixed  with  sufficient  water  to  give  a  wet, 
quaky  consistency.  It  is  not  necessary  to  mix  any 
oil-proof  or  waterproofing  compounds  with  the  con- 
crete, if  care  is  taken  to  o])tain  a  dense,  im])ervious 
surface  by  proper  proportioning,  mixing  and  spading 


of  the  concrete  near  the  face  of  the  wall.  As  an  extra 
precaution,  the  inside  of  the  tank  may  be  brushed  with 
a  mixture  of  cement  and  water  of  about  the  same  con- 
sistency of  cream. 

It  is  very  important  that  the  concrete  be  uninter- 
fered  with  in  its  hardening  ])rf)cess  for  a  much  U>nger 
time  than  is  necessary  when  the  concrete  is  to  be  sub- 
jected merely  to  water  or  weather  conditions.  We 
recommend  that  a  tank  which  is  to  contain  oil  be 
allowed  to  harden  from  two  mpnths  to  three  months 
before  filling  with  oil,  during  which  time  jjlenty  of 
water  should  be  used  to  assist  the  hardening  process. 
The  Standard  Oil  Company  is  using  many  cf)ncrete 
tanks  for  the  storage  of  its  oil  products,  and  there  is 
no  reason  at  all  why  concrete  should  not  be  used  in 
the  construction  of  oil  tanks,  if  i)recaution  be  taken  to 
allow  the  concrete  to  have  an  unusually  long  time  in 
which  to  obtain  its  full  strength  before  the  oil  is  put 
into  the  receptacle. 

Oil  will  not  i)enetrate  thrcnigh  a  tank  of  concrete 
if  it  is  properly  constructed  and  the  concrete  has  Ijeen 
rightly  i)roportioned.  Concrete  oil  tanks  are  in  use 
extensively  throughout  Texas  and  the  Southwest.  The 
C.  M.  &  St.  P.  Ry.,  the  A.  T.  &  S.  F.  Ry:  and  the  Stand- 
ard Oil  Company  all  use  concrete  oil  tanks  for  storage 
purposes.  Rei)orts  from  the  various  division  engineers 
of  the  Santa  Fe  R.  R.  Company,  regarding  the  concrete 
oil  tanks  on  their  divisions,  show  that  concrete  was 
entirely  satisfactory.  The  greatest  depth  to  which  oil 
penetrated  was  1^/2  ins. 


Pavement  Widths  and  Crowns 

By  H.  I.  Fixmer  t 


AS  a  general  policy,  the  length  (jf  road  improved 
is  more  important  than  the  width.  This 
rule  does  not  often  apply  to  city  streets.  The 
determination  of  proper  width  of  roadway  is 
an  extremely  important  element  in  design. 

A  traffic  census  is  often  desirable,  but  unless  it  is 
truly  comprehensive  more  can  be  learned  by  direct 
and  frequent  observation  of  the  street  in  hand.  A 
traffic  census  must  give  not  only  number  and  size  of 
vehicles,  but  the  different  kinds,  kinds  and  sizes  of 
tyres,  wheel  loads,  rates  of  speed,  space  required  for 
storage  and  parking,  and  character  of  adjoining  pro- 
perty. 

It  is  customary  to  allow  8  ft.  in  width  to  each  line 
of  vehicles,  reducing  this  width  as  shown  in  Table  1. 
Where  two  car  tracks  are  built,  not  over  lOj/j  ft., 
centre  to  centre,  a  width  of  20  ft.  is  allowed  for  the 
free  movement  of  the  cars.  Table  11.  shows  widths 
and  lengths  of  typical  vehicles  found  on  the  streets  of 
Chicago. 

Unless  the  traffic  exceeds  or  ])romises  to  exceed 
from  five  to  ten  vehicles  a  mile  moving  in  either  direc- 
tion, 9  ft.  in  width  should  prove  ample  on  our  country 
roads.  It  is  better  policy  to  build  a  so-called  "per- 
manent" road  9  ft.  wide  (with  a  5-ft.  earth  shoulder  on 
each  side)  than  a  poor  road  18  ft.  wide.  In  view  of 
the  fact  that  perhaps  over  ninety  ])er  cent,  of  llie  time 
llie  vehicle  occupies  the  middle  of  the  road,  and  even 
in  jjvactice  on  the  wider  road  usually  prefers  to  sufier 

♦  From  a  paper  entitled  "The  Design  of  Pavements,"  presented  at  the 
thirteenth  annual  meeting  of  the  Illinois  Sotiely  of  Engineers  and  Sur- 
veyors, Springfield.  111. 

t  Division  Kngincer  in  Charge  of  Paving,  Hoard  of  Local  Improve- 
ments, Chicago,  111. 


the  slight  inconvenience  of  turning  out  occasionally 
in  order  to  ride  on  the  more  comfortable  or  acceptable 
part  of  the  road,  it  apjjears  logical  to  give  due  weight 
to  this  factor  of  "practical  use."  If  a  9-ft.  permanent 
road  is  built  additions  can  always  be  made  whenever 
the  traffic  warrants  it.  When  consideration  is  given  to 
the  habits  and  needs  of  the  users  of  the  roads,  the 
soundness  of  the  policy  that  length  of  permanent  road 
is  more  important  and  desirable  than  width  is  soon 
appreciated. 

In  city  pavements  the  use  of  the  street  for  "stor- 
age," or  rather  provision  for  vehicles  to  stand  along- 
side or  backed  up  to  the  curb  in  front  of  abutting  pro- 
perty, must  be  considered,  and  is  a  vital  factor  in  ascer- 
taining the  rational  width  of  roadway. 

Thus,  in  the  case  of  a  street  having  many  ware- 
houses, where  large  trucks  back  up  to  the  curb  to 
handle  goods,  we  would,  after  finding  that  this  condi- 
tion prevails  on  both  sides  of  the  street  and  that  allow- 
ance must  be  made  for  two  lines  of  moving  traffic  be- 
tween the  "standing"  trucks,  determine  the  roadway 
to  be  not  less  than  twice  times  8  ft.  plus  length  of 
truck  backed  in  position.  From  Table  II.  this  would 
give  2  (8  +  14)  or  44  ft. 

In  residence  districts,  where  connecting  streets  are 
paved  as  a  system,  the  roadways  on  all  streets  where 
the  lots  front  are  made  from  24  to  30  feet  wide,  and 
side  frontage  streets  from  18  to  24  ft.  wide. 

Perhaps  the  most  serious  condition  in  securing  ade- 
quate roadways  exists  on  streets  having  a  double-track 
car  line.  Such  streets  are  invariably  "business"  streets, 
and  require  "storage"  space  for  vehicles  and  automo- 
biles.   On  such  a  street,  providing  for  two  lines  each 
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TABLE  I. 

W  idlh  of  No.  Lines  of 

Roadway.  Type  of  Street  Usually    Vpplied  to  Vehicles  Pro- 

ft.  viding  for 

9   Average  or  Light  Traflic  Road    1 

IG— 78    . ;  Side  Residence  Streets  or  Double  Roadway  Streets   3 

24   Residence  Streets   3 

30   Residence  and  Business  Streets    4 

38-42   Business  and  Car  Line  Streets   5    (Exc.  4  on  car  line) 

4S-52   Business  and  Car  Line  Streets    7    (Exc.  6  on  car  line) 

liu   Business  and  Car  Line  Streets  and  Boulevards   8    (Exc.  6  on  car  line) 


Table  H. 


Kind  of  \  chicle  Hub,  ft. 

Width,  Hub 

Delivery   Wagon    5.5  — G.7 

Single  Truck   5.8  — 6.0 

Large  Truck   6.4  — 6.6 

Newspaper  Truck   7.75 

Touring  Car   5.5  — 5.8 

Auto  Truck   6.7  — * 

*  Widest  truck  measured  'J. 5  feet. 


Length,  Backed 
to  curb. 
Front  Wheels  at 

to  Right  Angles,  ft. 

  8.7 

  11.4 

  12.8—14.0 

    14.74 

  10.0—16.0 

  12.0—? 


of  street  railway  cars,  moving'  vehicles  and  "standing" 
vehicles,  we  rtnd  a  width  of  2  (8  +  7  +  10)  or  50  ft.  is 
re<|uired.  If  the  moving  traffic  is  expected  to  use  the 
car  tracks,  and  the  service  on  the  street  railway  is  in- 
fre(|uent,  the  width  may  he  reduced  to  2  (8  +  10)  or 
3()  ft.  A  roadway  width  l)etween  38  and  48  ft.  in  this 
case  would  he  wasteful. 

( )n  a  certain  main  artery  in  Chicago,  wdiere  a  douhle 
car  line  exists  and  the  roadway  is  generally  but  38  ft. 
wide,  with  stores  continuously  on  each  side,  the  un- 
necessary delay  occasioned  to  the  passengers  on  the 
street  cars  by  teams  and  vehicles  turning  on  and  off 
the  street  railway  right-of-way  to  pass  standing  ve- 
hicles amounts  <n\  the  average  to  two  minutes  per 
mile  travelled.    This  means  that  each  passenger  living 


an  average  of  five  miles  from  his  work  loses  twice  five 
times  two,  or  twenty  minutes,  a  day.  Assuming  a  low 
value  for  his  time  of  30  cents  an  hour,  the  total  extra 
loss  to  the  car  users  equals  the  gross  receipts  of  the 
street  railway  company !  This  sum  capitalized  indi- 
cates the  sum  that  might  be  employed  to  reduce,  or 
rather  remove,  the  existing  street  congestion. 

A  street  car  that  makes  good  time  attracts  more 
people  and  gives  more  j;ime  to  shop,  while  it  distributes 
business  uniformly  along  the  street.  For  this  reason, 
when  a  street  becomes  too  congested  it  becomes  neces- 
sary to  widen  the  street  or  place  the  car  line  on  an 
elevated  structure  or  in  a  subway.  It  is  an  extremely 
important  question  to  decide  whether  it  is  better  to 
build  a  subway  in  a  congested  business  street  or  use 


Chicago  Average 
Kind  of  Pavement.  Constant  "F" 

Earth   025 

Gravel  .  022 

JIacadam  020 

Asphalt   012 

Asphaltlc  Concrete   .015 

Brick  012 

Creosoted   Wood  010 

Granite  015 

Concrete  010 


TABLE  III 


Max.  "F" 


Min.  "F" 


.03,T 
.025 
.025 
.025 
.022 
.025 
.020 


.020 
.011 

.oli 

.010 
.Olu 
.010 
.010 


Formula  1. 

C  =  WF 
where 
C  =  crown,  in  inches. 
W  =  width  of  roadway,  in  feet 
F  =  a  constant. 
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The  new  Knox  Coll:ge,  Toronto— St.  George  Street  elevation. 


the  money  to  widen  the  street  and  keep  the  car  traffic 
on  the  street  surface  in  the  open  air  and  easily  ac- 
cessible. 

The  contour  of  the  pavement  surface  is  a  matter 
of  more  than  ordinary  importance.  For  the  purpose 
of  drainage  the  pavement  is  built  with  a  convex  sur- 
face ;  the  dif¥erence  of  height  of  the  surface  at  the 
centre  line  and  gutter  line  being  called  the  "crown." 
Table  III.  shows  the  constants  employed  to  determine 
the  crowns  of  various  types  of  roads  and  the  maximum 
and  minimum  values  for  the  constant,  as  used  in 
Chicago. 

As  usually  i)uilt  the  surface  is  either  an  arc  or  a 
circle  or  a  parabola.  Experience  has  demonstrated  that 
the  parabola  form  (Fig.  1)  is  preferable  for  residence 
streets,  and  the  "compromise"  form  (Fig.  2)  is  more 
satisfactory  on  business  or  "car  line"  streets,  and  par- 
ticularly for  pavements  having  a  macadam  base. 

Country  roads  can  usually  be  built  with  a  constant 
crown,  since  they  follow  the  contour  of  the  natural 
surface  and  have  sufficient  longitudinal  grade.  If  the 
grade  is  level  the  drainage  can  be  taken  care  of  by 
sloping  the  grade  of  the  side  ditches. 

With  city  streets,  which  are  invariably  curbed,  if 
the  longitudinal  grade  is  not  sufficient  to  carry  of¥ 
the  water,  drainage  must  be  provided  by  "artificial" 
means.  This  is  done  by  building  sufficient  inlets  and 
establishing  "summits"  in  between,  whose  locations 
depend  upon  the  grade  of  street,  slope  required  to 
drain,  and  the  permissible  depths  below  the  curb  of 
the  summits  and  the  inlets. 

The  following  formula  is  given  for  locating  sum- 
mits ( in  the  gutter) : 

L  D 

Formula  2:  X  =  —  —   

2  3R 

where 

X  —  Distance  of  summit  from  lii.nlier  itilot; 
L  =  Distance  l)etwecn  inlets; 

R  =  Grade  of  gutter  (c.  g.  6  ins.  fall  per  100  ft.  =  .00.)); 
D  =  Difference  of  elevation  at  inlets  (or,  usually,  tlic  dif- 
ference in  elevation  of  curl)  at  inlets);  all  in  feet. 

On  a  concrete  gutter  the  assumed  value  of  "R" 


should  not  be  less  than  .004.  For  any  block  pavement, 
including  alleys,  the  value  for  "R"  should  be  not  less 
than  .005. 

The  following  formula  is  given  for  determining 
depth  of  summit  and  depth  of  inlet  below  curb  (or 
grade)  to  satisfy  values  in  Formula  No.  2. 

DX  DX 

Formula  3:  J  =  K  +  RX  H  or  K      J  —  RX  

L  L 

where 

J  —  Depth  of  inlet  below  curb  (from  8  ins.  to  12  Ins.); 
K  =  Depth  of  summit  below  curb  (usually  3  ins.). 

The  minimum  crown  from  Table  III.  is  used  at  the 
summits,  and  the  maximum  crown  is  permitted  at  the 
inlets.  This  reduces  the  grade  along  the  centre  line 
of  the  pavement  to  about  one-half  the  gutter  grade, 
and  gives  a  comfortable  surface  to  travel  on. 


In  shooting  to  spring  holes,  tamping  them  by 
filling  them  with  water  is  often  preferable  to  using 
clay  or  other  material,  according  to  the  "PuPont 
Magazine."  Water,  however,  is  not  usually  anything 
like  as  efYective  a  tamping  material  as  sand  or  clay. 
Where  gravel,  tailings  or  rock  dust  is  used  as  a  tamp- 
ing material  it  may  be  first  packed  into  little  bags 
with  economy  to  prevent  cutting  fuses  and  scraping 
the  insulation  off  battery  wires.  Misfires  often  result 
from  this  cause.  Contractors,  however,  are  generally 
alive  to  the  advantages  of  a  suitable  tamping  material, 
and  often  buy  sand  for  the  purpose,  where  it  cannt)t 
be  obtained  in  any  other  way. 


Water  Meters  in  London,  Out.,  numbered  2562 
Jan.  1,  1915,  an  increase  of  4<%  during  the  previous 
year.  Only  17  per  cent,  of  services  are  metered,  al- 
though 24  per  cent,  of  the  water  consumed  passes 
through  meters  and  furnishes  40  per  cent,  of  the 
revenue.  Each  inhabitant  of  this  town  of  56.000 
population  consumes  on  the  average  81  Im])erial  gal- 
lons per  day  and  the  cost  of  supplving  water  is  $34.15 
per  1,000,000  gal. 
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An  Automatic  Device  which  Controls  Hypo- 
chlorite Application 

Apparatus  at  Institutional  Plant  Proportions  Accurately  the  Amount 
of  Chemical  to  Varying  Flow  of  Sewage 


AX  ins^enious  cle\ice  for  llic  automatic  nieasure- 
ment  of  the  hypochlorite  solution  used  as  a 
disinfecting-  assent  in  the  sewage  treatment 
l)lant  al  ihc  Slate  llcspilal  lor  the  Insane, 
Warren,  I'a.,  has  been  constructed  recent l\-  and  is 
operating  in  a  very  satisfactory  manner.  The  plant, 
which  is  described  in  The  Engineering  Recoid  by 
Mr.  E.  E.  Ludwick,  was  constructed  during  1912-13, 
and  treats  all  the  sewage  of  the  hospital  group  of 
buildings,  ha\-ing  a  resident  ])opulation  of  approxi- 
mately 1800.  The  works  comprise  a  6500-gal.  Imhoil' 
tank,  intermittent  si|)hon,  sprinkling  hlter,  chemical 
house,  and  a  final  settling  tank. 

Layout  of  Chemical  House 

The  chemical  house  is  provided  with  reinforced- 
concrete  tanks,  arranged  as  shown  in  Fig.  1.  In  the 
north-east  corner,  at  a  height  of  3 3^  ft.  above  the 
floor,  are  two  dilution  tanks,  A  and  B,  with  a  capacity 
of  approximately  660  gals,  each,  separated  by  a  4-in. 
division  wall.  A  mixing-  trough,  C,  with  a  capacity 
of  approximately  100  gals.,  is  supported  by  this  divi- 
sion wall  (Fig.  2).  A  short  distance  in  front  of  the 
dilution  tanks,  and  at  a  height  of  2  ft.  above  the  floor, 
is  a  measuring-  box,  D,  with  a  capacity  of  20  gals., 
and  a  little  to  the  side  of  D,  at  a  height  of  6  in.  above 
the  tloor,  is  a  feed  box,  E,  with  a  capacity  of  22  gals. 

The  hypochlorite  of  lime  is  first  dissoh'ed  in  the 
mixing  trough,  C,  and  then  allowed  to  enter  the  dilu- 


tion tanks,  A  and  B,  through  the  outlets  shown  in 
I'igs.  1  and  2.  These  outlets  are  merely  holes  through 
the  bottom  of  the  mixing  trough,  which  are  closed  by 
wooden  plugs  while  the  lime  is  being  dissolved.  After 
being  diluted  to  the  proper  strength  the  valves  in  the 
two  lj<4-i"-  gah  anized  imn  pipes  which  lead  through 
the  front  of  each  tank  are  opened  and  the  solution 
flf)vvs  equally  through  each  to  a  point  where  they 
combine  into  one  lyi-'m.  galvanized  iron  pipe  termin- 
ating in  the  measuring  box,  D.  Here  a  ball  float 
\alve  (Fig.  3),  is  located,  and,  as  the  two  ^'alves 
mentioned  above  are  left  open,  this  valve  controls  the 
How  of  the  solution  from  the  tanks  according  to  the 
oi^eration  of  the  automatic  device  to  which  it  is  con- 
nected at  this  point.  After  flowing  through  the  ball 
float  valve  into  D,  the  solution  is  discharged  into  E, 
from  which  it  enters  the  mixing  channel  and  becomes 
thoroughly  mixed  with  the  effluent  from  the  sprink- 
ling-filter bed. 

Automatic  Measuring  Device 

The  automatic  measuring  device,  which  is  oper- 
ated by  the  rise  and  fall  of  the  sewage  in  the  siphon 
chamber,  and  which  proportions  accurately  the  quan- 
tity of  chloride  solution  with  the  varying  flow  of  the 
sewage,  is  connected  with  the  outlet  and  ball  float 
control  valve  in  D  by  the  method  illustrated  in  Fig. 
3.  The  outlet  in  D  is  fitted  with  a  brass  ring  seat,  as 
shown  at  a,  into  and  over  which  fits  a  brass  cap  con- 


Chemical  House 


i "  ri:ik--  a 


Fig.2 


Siphon  Chamber 
 ^ — rArms  c 


Fig.  3 


Or 


Influent  Channel 


^Over- 
flow 
Weir 


Chemical 
House 


h 

1^ 

Fig.4  '^'9-5 

Fig.  1  -6.   This  apparatus  proporlioiis  chemical  application  to  sewage  (low. 


840 


THE   CONTRACT  RECORD 


August  11,  1915 


nectcd  to  a  brass  rod  d,  2  ft.  in  length.  This  rod, 
which  is  sui)ported  in  such  a  manner  as  to  allow  a 
vertical  movement,  is  connected  by  a  chain  to  a  lever 
e  in  the  loft  of  the  chemical  house,  whicli  in  turn  is 
connected  to  one  end  of  a  revolving;  horizontal  bar 
f  extendin}^^^  through  the  concrete  wall  separating  the 
chemical  house  from  the  siphon  chamber  (Figs.  3,  4 
and  5).  This  bar  is  su])|)ortcd  l)y  a  concrete  pier  in 
the  siplKMi  chamber  and  coniu'ctcd  by  arms  c  to  a 
heavy  wooden  gate,  h  (  I'igs.  and  6),  constructed 
and  supported  in  such  a  manner  as  to  give  it  an 
oblicpie  movement  up  and  down,  when  acted  upon 
by  the  flow  of  sewage,  therel^y  opening  and  closing 
resi)ectively  the  end  of  the  influent  channel  (Fig.  5) 
conveying  the  effluent  from  the  Imhoff  lank  into  the 
siphon  chamber.  It  will  he  noticed  that  the  arms  c 
are  on  the  opposite  side  of  the  horizontal  bar  f  from 
that  of  the  lever  e,  thus  giving  them  an  opposite 
movement  when  the  bar  is  rotated.  The  remaining 
accessories  necessary  for  the  proper  ii|)eration  of  this 
device  are  a  heavy  wooden  float,  k,  ((nuuTtcd  to  the 
wooden  gate  in  the  siphon  chamljcr  (I'ig--.  3  and  6), 
a  spiral  spring,  m,  so  connected  to  the  l)rass  rod  in 
I)  as  to  insure  a  downward  movement  (  I'ig-  4),  and 
a  iiorizi  Mital  arm  n  on  this  i-od  to  w  hich  ihe  arm  of 
the  ball  lloat  is  attached  by  a  chain. 

Operating  Details 

The  oi)cration  of  this  de\ice  is  as  follows:  We 
will  supi)osc  that  the  siphon  has  just  discharged  the 
contents  of  the  sii)hon  chamber  onto  the  si)rinkliug 
filter — the  sii)hon  chamber,  therefore,  is  cm])ty — and 
the  large  wooden  float  now  supported  by  its  con- 
nections to  the  wooden  gate  has,  by  its  weight,  pulled 
the  gate  down  and  against  the  end  of  the  influent 
channel,  thereby  closing  it.  At  the  same  time  the 
lever  in  the  loft  of  the  chemical  house  has  been  ele- 
vated, thereby  lifting  the  l)rass  rod  and  cap  in  D, 
which  opens  the  outlet  at  a  and  allows  the  contents 
of  hypochlorite  of  lime  solution  to  flow  from  D  into 
E,  from  where  it  flows  into  the  mixing  channel, 
through  which  is  now  flowing  the  effluent  from  the 
sprinkling  filter. 

At  this  point  of  the  operation  the  horizontal  arm, 
n,  attached  to  the  rod  in  D,  having  been  moved  up 
with  the  upward  movement  of  the  rod,  now  lifts  the 
ball  float,  by  means  of  the  chain  connection,  and 
closes  the  control  valve  b.  As  these  relative  positions 
are  maintained  until  the  rod  moves  down  and  closes 
the  outlet  in  D,  it  is  seen  that  no  lime  solution  can 
flow  from  the  dilution  tanks  into  D  while  its  outlet 
is  open. 

Ball  Float  Regulation 

The  effluent  from  the  Imhof¥  tank  now  entering 
the  influent  channel  cannot  flow  into  the  siphon  cham- 
ljcr on  account  of  the  wooden  gate,  which,  as  was 
stated  before,  is  being  held  securely  against  the  end 
of  this  channel  by  the  weight  of  the  wooden  float.  It 
therefore  fills  the  channel  until  the  level  of  the  over- 
flow weir  (Fig.  5)  is  reached.  This  is  merely  one  side 
of  the  channel  constructed  so  as  to  be  3  ins.  less  in 
height  than  the  others.  The  effluent  now  overflows 
into  the  siphon  chamber  until  in  sufficient  quantity  to 
raise  the  wooden  float,  thus  relieving  the  weight  hold- 
ing the  gate  in  its  closed  position,  and  allowing  it  to 
be  pushed  oljlicpiely  upward  (open)  l)y  the  head  of 
sewage  behind  it  in  the  channel.  The  ujjward  move- 
ment of  the  gate  lowers  the  lever  in  the  chemical 
house,  and  allows  the  rod  in  D  to  l)c  forced  dcjwn  by 
the  spiral  spring,  thereby  closing  the  outlet  at  a.  The 


ball  float  has  also  been  allowed  to  fall,  thus  opening 
the  control  valve  b,  and  allowing  the  solution  to  How 
into  D  from  the  dilution  tanks.  The  solution  con- 
tinues to  flow  into  D  until  the  surface  of  the  same 
raises  the  ball  float  sufficiently  to  close  the  control 
valve,  b,  and  then  remains  here  until  the  sii)hon  again 
discharges  the  contents  of  the  siphon  chamber,  which 
releases  it  as  before,  the  same  operation  being  re- 
peated as  described. 

Device  Used  to  Measure  Sewage  in  Place  of  Meter 

In  the  absence  of  a  meter  on  the  fcjrce  main  from 
the  pump  house  this  device  is  now  being  used  to 
ascertain  the  number  of  gallons  of  sewage  pum])ed 
every  twenty-four  hours.  This  is  accomplished  in  the 
following  manner:  The  chloride  of  lime,  after  Ijeing 
thoioughly  dissolved  in  C,  is  diluted  in  A  and  B  so 
tiiat  in  every  gallon  of  solution  there  is  contained 
0.0004  gal.  of  availal)lechlorine.  The  intention  is  to 
add  ly^  parts  (jf  available  chlorine  to  every  million 
parts  of  sewage. 

As  is  seen  by  the  operation  of  the  measuring  de- 
vice just  described,  each  time  the  siphon  discharges 
the  contents  of  the  siphon  chamber  there  is  a  certain 
fixed  quantity  of  chloride  of  lime  solution  measured 
and  discharged  into  the  sewage.  Therefore,  as  the 
quantity  of  sewage  discharged  by  the  siphon  each 
time  is  known  to  be  1300  gals.,  in  order  to  add  the 
recpiircd  amount  of  available  chlorine  the  arm  of  the 
ball  float  in  D  has  been  adjusted  so  as  to  close  the 
control  valve  b  when  5.5  gals,  of  lime  solution  have 
flowed  into  1).  ICach  morning,  after  the  lime  has  been 
dissolved  and  diluted,  an  accurate  measurement  of  the 
elevation  of  the  surface  of  the  solution  in  the  dilution 
tanks  is  taken  and  noted,  together  with  the  time.  On 
the  following  morning,  at  the  same  time,  anijther 
measurement  is  taken,  and  the  amount  of  solution 
which  has  flowed  from  the  tanks  in  24  hours  com- 
])uted.  This  quantity  divided  by  5.5  will  then  give  the 
number  of  times  the  siphon  has  discharged,  which, 
multiplied  by  1300,  will  give  the  number  of  gallons 
of  sewage  discharged  or  pumped  to  the  plant  in  24 
hours. 

The  plant  and  system  entire  was  designed  by  C. 
F.  Mebus,  of  Albright  &  Mebus,  consulting  engineers 
of  Philadelphia,  and  was  constructed  by  P.  L.  Scholl 
8l  Company,  of  Reading,  Pa.,  under  the  supervision 
of  Mr.  Ludwick,  who  is  now  operating  the  plant  for 
the  hospital. 


Costs  of  street  repairs  in  Chicago  have  been  re- 
duced by  the  municipal  asphalt  plant.  During  1913 
asphalt  pavements  were  repaired  at  a  cost  ©f  81.1c. 
per  sq.  yd.,  or  87.1c.  per  sq.  yd.  allowing  for  plant  de- 
preciation and  interest  on  investment.  At  a  total  cost 
of  $62,637.03  or  $1,175  per  sq.  yd.,  53.432  sq.  yds.  of 
brick  pavements  w'ere  repaired.  Granite  block  pave- 
ments to  the  extent  of  59,345  scp  yds.  were  rejjaired  at 
53.2c.  ])er  sq.  yd.,  or  a  total  of  $31,593.04.  Macadam 
jjavements  cost  12.16c.  per  sci.  yd..  1.880.365  sq.  yds. 
having  been  repaired  at  a  cost  of  $227,-143.03.  Of  cedar 
block  pavements,  2,595  sq.  yds.  were  repaired  at  a  cost 
of  $524.49,  or  20.25c.  per  square  yard. 


Scrubbing  concrete  surfaces  with  ordinary  scrub- 
bing brushes  with  stitT  palmetto  or  other  fibre  bristle, 
with  a  slight  stream  of  water  from  a  hose  or  can,  will 
usually  be  sufficient  if  the  concrete  has  not  set  too 
hard. 
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Paints  Designed  to  Prevent  Electrolysis 

in  Concrete 


TIIE  use  cil  a  |)aint  as  a  i)roteclive  coveriui^'  lor 
reinforcino-  steel  against  damage  by  electro- 
lysis has  often  been  proposed,  but  the  writer 
is  not  aware  of  any  tests  having  been  made 
to  determine  a  type  of  coating  best  adapted  for  this 
puri)osc. 

I'aints  having  a  high  insidating  value  are  gener- 
all}'  those  dry  ing  with  a  high  gloss,  which  is  apt  to 
prevent  proper  bonding,  a  fact  which  has  undoubtedl}' 
prevented  a  general  use  of  this  protecticMi.  A  method 
fur  overcoming  this  objectionable  feature  was  de- 
\  cl(iped  by  these  experiments. 

Corrosion  Causes. — It  may  be  well  to  review  briefly 
the  causes  of  corrosion  in  reinforcing  steel  for  the 
benefit  of  those  not  thoroughly  familiar  with  the  sub- 
ject. 

The  ordinary  forms  of  iron  corrosion  have  been 
found  to  be  due  to  auto-electrolysis,  the  presence  of 
segregated  impurities  l)eing  responsible  for  dilTerences 
ill  potential  at  certain  areas,  which  set  up  galvanic 
action  and  cause  solution  and  the  formation  of  rust 
at  the  positive  nodes.  A  similar  but  more  rapid  ac- 
tion takes  place  when  an  electric  current  is  passed 
through  an  iron  anode  immersed  in  an  electrolyte, 
such,  for  instance,  as  salt  water.  When  damp  cement 
contains  an  embedded  iron  anode  the  cement  acts  as 
an  electrolyte,  and  llie  same  rusting  action  takes  place, 
regardless  of  the  fact  that  concrete  contains  sufficient 
lime  to  inhibit  corrosion  when  no  electrical  currents 
are  present.  With  the  electrolytic  change  of  metal 
into  oxide  comes  an  increase  in  volume  of  the  products 
of  reaction,  and  there  is  developed  an  enormous  ex- 
jiansive  force  of  mechanical  pressure,  which  is  suffi- 
cient to  crack  the  strongest  forms  of  concrete. 

Engineers  are  active  in  their  endeavors  to  prevent 
iiigh  voltage  currents  from  running"  wild,  but  this  fact 
does  not  justify  a  disregard  of  precautions  against 
strav  currents. 

Preparation  of  Specimens  and  Methods  of  Testing. 
— The  lasts  were  made  on  two  series  of  s])ecimens  as 
follows : 

1.  Rods  J^  in.  x  12  ins.,  painted  two  coats  and 
embedded  in  concrete  cylinders. 

2.  Rods  %  in.  .x  12  ins.,  embedded  as  anodes  in 
cylinders  of  concrete. 

All  cylinders  were  3^/2  ins.  x  8  ins.,  of  cement  mor- 
tar 1:2.  The  moulds  were  renidved  in  2  days  and 
the  cylinders  aged  for  1  montii. 

Tests  on  Series  1  were  made  by  immersing  the 
liiwer  2  ins.  of  the  specimens  in  water,  connecting 
them  in  parallel  and  ])assing  througli  tluni  a  direct 
current  at  30  v. 

Observations  were  made  for  1  week,  when  small 
cracks  began  to  show  near  the  bottom  on  a  few  s])eci- 
mens. 

'I'lie  sf)ecimens  were  then  immersed  to  within  1  in. 
of  the  cylinder  tops,  the  current  turned  on,  and  ob- 
served for  10  days.  Cracking  was  shown  by  every 
cylinder  carrying  an  appreciable  amount  of  current, 
the  fracture  starting  at  the  anode. 

Wherever  the  i)r(>tecting  film  broke  down  tre  in- 
creased passage  of  current  resulted  in  rapid  corrosion 

'  Abnlriict  of  paper  by  Honry  A.  Giirdnor.  As.sistunt  Directorof  the 
In!<tit\ile  of  Indvistrial  Rcsearcli,  WoHhinfttoii,  I>.C' 


of  the  steel,  followed  by  the  expansion  and  bursting 
of  the  concrete  cylinder. 

Series  2  were  tested  by  placing  them  in  individual 
earthen  jars  containing  sheet  iron  cathodes  coiled 
around  but  not  touching  the  cylinders.  The  jars  were 
filled  witr  water  to  within  1  in.  of  the  top  of  the 
concrete. 

The  cylinders  were  connected  in  Series  1  and  cur- 
rent passed  at  30  v.  for  240  hours,  when  seven  speci- 
mens developed  cracks.  The  voltage  was  increased 
to  55  v.,  and  continued  for  60  hours. 

Observations  on  Tests. — In  the  sj^ecimens  in  which 
cracking  occurred  the  anodes  "showed  considerai)le 
rust,  the  paint  coatings  having  been  broken  dow-n. 
On  tre  cathodes  in  Series  1  the  paint  coatings  were 
still  intact,  although  some  had  apparently  been  af- 
fected by  moisture  and  the  hydrated  lime  in  the  wet 
concrete,  chalky  surfaces  being  shown. 

The  coating;s  on  iv.ode  and  cathode  bars  Vvhich 
were  embedded  in  cylinders  which  did  not  crack  and 
which  carried  little  current  were  in  a  good  state  of 
preservation. 

Bonding  Tests. — In  order  to  determine  the  com- 
parative bonding  strength  of  rods  coated  with  the 
various  paints  a  duplicate  of  Series  2  was  made  with 
the  exception  that  the  rods  were  placed  flush  with  the 
bottom  of  each  cylinder.  At  3  weeks  the  specimens 
were  placed  on  an  iron  block  drilled  with  a  1 -in.  hole 
and  tested  in  a  Riehle'  testing  machine.  Some  paints 
that  proved  to  be  good  insulators  failed  to  show  bond- 
ing strength,  and  vice  versa.  When  painting  rods  in 
order  to  overcome  the  objection  to  using  paints  which 
dr}^  to  a  gloss  surface  and  prevent  proper  bonding, 
these  coatings  were  dusted  while  tacky  (not  wet) 
with  sharp  particles  of  sand,  which  formed  a  rough 
surface,  assuring  a  good  bond.  The  corrosion  of  metal 
embedded  in  concrete  structures,  by  stray  currents  of 
high  voltage,  is  often  productive  of  serious  effects. 
The  use  of  properly  made  paints  upon  such  metal  con- 
stitutes a  safeguard  that  should  not  be  neglected  by 
the  engineer.  Such  paints  may  be  prepared  from  the 
following  substances: 

The  vehicle  should  contain: 

lioiled  or  bodied  oils  or  products  which  dry  to  a 
fairly  saturated  film. 

Oils  which  dry  by  semi-polymerization  rather  than 
oxidation. 

Oils  which  dry  to  a  flat  rather  than  a  highly  glossed 
surface. 

The  solid  portion  should  contain  a  ])crcciUage  of: 

Pigments  which  are  coarse  and  which,  therefore, 
tend  to  form  films  having-  a  rough  surface. 

Pigments  wliicli  are  inert  and  whicii  dn  not  act 
as  conductors  of  electricity. 

The  painted  metal  should  be  "sanded,"  if  ])ossil)lc. 

The  contract  for  the  construction  of  a  jjlant  at  Drum- 
inondville,  P.  Q.,  for  the  Aetna  Explosives  Company  of  Can- 
ada, has  been  let  to  Westinghoiise.  Cfuirch.  Kerr  and  Com- 
Iiany,  Montreal.  Tlie  company,  a  siil)sidiary  of  the  .\m- 
crican  concern,  lias  intimate  relations  with  the  Canada  Car 
&  Foundry  Company,  tiie  new  plant  heiuK  erected  in  con- 
nection with  the  large  orders  for  shells  secured  from  the 
Russian  (iovernment. 
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Flat-Slab  Bridges  which  Combine  Permanency 

and  Good  Appearance 


By  Walter 

IMMEDIATELY  after  the  disastrous  cloudburst 
and  C  herry  Creek  Hood  which  occurred  at  Den- 
ver on  jul\'  14,  ]'>\2.  it  became  necessary  for 
the  city,  in  connectoin  with  the  repair  work 
which  followed  the  flood,  to  consider  the  construction 
of  four  new  brids^es  spanning  the  channel  of  the 
creek.  I'or  most  of  its  course  throu.:;h  the  city  the 
channel  is  confined  by  reinforced-concrete  retainin:^ 
walls  and  varies  from  SO  to  100  ft.  in  width,  the  depth 
ran<4ins4'  from  10  to  \?  ft.  I'he  L;rade  (jf  the  creek  l)ed 
is  (|uite  steep,  causing;'  the  water  to  How,  in  times  of 
llood,  at  a  hi^li  si>ee(l,  and  there  is  fretpienlly  ccjii- 
siderable  debris  broui^lit  down. 

To  meet  these  conditions  the  city  desired  to  con- 
struct bridges  which  would  be  as  nearly  permanent  as 
possible  and  at  the  same  time  be  ornamental  and  i)ro- 
vide  the  greatest  area  of  clear  waterway  for  a  given 
elevation  of  roadway.  It  was  decided  to  use  rein- 
forced-concrete  construction  and  com]:ietiti ve  designs 
and  bids  were  cilled  for  ou  the  Market  and  Larimer 


H.  Wheeler- 
vehicle  and  foot  trafific.  The  rails  of  the  car  tracks 
are  carried  on  Carnegie  5>^-in.  steel  ties  embedded  in 
the  concrete  of  the  slab.  The  roadway  is  paved  with 
3k2-in.  16-lb.  creosoted  wood  blocks,  manufacturers' 
standard  specification,  laid  on  a  1-in.  sand  cushion. 
'I  he  slab  is  20  in.  thick  at  the  gutter,  25  in.  thick  at 
center  of  roadway,  .31  in.  at  inside  edge  of  sidewalk, 


,  x  
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Cross-section,  showing  main  dimensions  of  one  of  the  bridges. 

Street  bridges,  situated  on  opposite  sides  of  the  city 
hall.  Designs  were  sul)mitted  for  two-span  and  single- 
span  bridges  of  the  girder,  arcli  and  flat-slab  tyi)es 
and  contract  was  let  for  flat-slab  bridges  of  the  "mush- 
room" type.  The  design  gave  a  clear  waterway  10 
per  cent,  in  excess  of  the  other  designs  submitted. 
Later  the  city  let  a  contract  for  a  bridge  at  Downing 
Street  and  for  one  at  Curtis  Street,  in  both  of  whicli 
the  same  system  was  specified. 

The  new  bridges  give  more  clearance  underneath 
than  the  old  steel  bridges  they  replace,  and  the  ])ot- 
toms  of  the  slabs  are  smooth  and  do  not  oiifer  any 
opportunity  for  driftwood  to  catch  in  passing  under 
and  form  a  dam,  as  did  the  steel  bridges. 

The  Downing  Street  bridge  is  80  ft.  wide  by  106 
ft.  long  over  all.  The  spans  between  piers,  centre  to 
centre,  are  45  ft.  longitudinally  by  34  ft.  transversely. 
The  roadway  is  56  ft.,  with  a  double-track  street-car 
line  in  the  middle,  and  12-ft.  sidewalks  at  each  side 
of  the  roadway.  This  bridge  crosses  somewhat 
obliquely,  so  that  the  longitudinal  lines  of  pier  cen- 
ters intersect  the  transverse  lines  of  centers  at  about 
70  deg.,  making  the  i)erpendicular  distance  between 
longitudinal  lines  about  32  ft.  For  purposes  of  com- 
putation the  spans  will  consequently  be  taken  as  45 
ft.  and  32  ft.  The  bridge  is  designed  to  carry  a  work- 
ing live  load  of  150  lb.  per  square  foot  over  the  full 
area  and  provides  for  a  mo\'ing  load  of  one  75-ton  car 
and  one  18-ton  road  roller  on  each  ])anel,  plus  ordinary 

'With  C.  A.  P.  Turner,  Consulting  Structural  Engineer,  Minneapolis. 
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at  outside  edge  of  sidewalk.    There  are 


three  rows  of  three  columns  or  jjiers  each  crossing 
the  stream,  a  middle  column  of  each  row  in  midstream. 
The  center  midstream  pier  is  36  in.  square;  the  two 
outside  midstream  piers  are  built  oblong  in  section 
and  are  3  ft.  wide  by  9  ft.  6  in.  kmg,  the  idea  being  to 
bring  the  piers  out  flush  with  edge  of  the  bridge 
and  give  the  spans,  when  viewed  from  the  side,  the 
ai)pearance  of  a  flat  arch.  The  six  end  piers  are  42  in. 
scjuare. 

All  piers  are  carried  down  to  l)edrock  and  anclu^red 
thereon  with  four  l  >>;-in.  rciuud  rods  extending  4  ft. 
into  the  rock  and  grouted  .  liedrock  at  Downing 
-Street  averaged  about  5  ft.  below  the  Creek  bed,  at 
Market  .Street  about  15  ft.  The  bedrock  is  shale  and 
■j  tlie  footings  of  the  piers  are  propcjrtioned  for  a  bear- 
ing on  the  rock  oi  about  8  tons  per  square  foot  when 
the  bridge  is  fully  loaded.  I'"mbedded  in  each  side- 
walk 24  in.  aljove  the  bottom  oi  the  slab  are  7  lines 
of  4  X  12-in.  Iiollow  tile,  spaced  18  in.  on  centers,  for 
wire  Conduits.  At  each  end  of  the  bridge  a  thin  wall 
is  carried  down  flush  with  the  edge  of  the  bridge  to 
the  top  of  the  retaining  wall  to  carry  out  the  flat-arch 
efl'ect. 

Reinforcing 

i  lic  reinforcing  in  the  slab  consists  of  belts  of  rods 
running  in  four  directions,  between  piers,  with  16-ft. 
lai)s  in  every  belt  at  each  mushroom  head.  The  belts 
are  16  ft.  in  width,  which  is  the  width  of  the  "mush- 
room" heads  on  the  piers.  These  heads  are  made  ex- 
ce])tionally  stiff,  having  twice  the  usual  number  of 
radial  and  ring  rods.  The  outer  edges  of  the  slab  are 
carried  as  a  cantilever  and  reinforced  with  supple- 
mentary rods  running  longitudinally  near  the  edges 
of  the  slab.  There  is  also  supplementary  reinforcing 
in  the  sidewalk  near  the  surface.  The  columns  or 
piers  are  reinforced  with  vertical  rods  and  spiral  hoop- 
ing. All  steel  is  plain  round  bars,  manufacturers' 
standard  specifications  for  structural  grade. 

The  wearing  surface  of  the  sidewalks  is  floated 
smooth  and  blocked  off  in  squares.  The  hand  railing 
and  lamp  posts  are  of  ornamental  cast  stone  manu- 
factured by  the  National  Stone  Manufacturing  Com- 
pany of  Minneapolis,  and  are  laid  u\)  in  cement  mor- 
tar.' 

The  writer  is  not  aware  that  any  tests  have  been 
made  on  the  bridge  since  its  completion,  but  it  has 
been  in  actual  service  about  two  years.  The  construc- 
tion work  was  done  during  the  winter  with  the  ther- 
mometer registering  as  low  as  20  deg,  below  zero  at 
times.  Artificial  means  were  employed  to  jirevent 
the  concrete  from  freezing.  The  water  used  in  mix- 
ing, as  also  the  aggregate,  was  warmed,  and  salaman- 
ders were  ke])t  fired  under  the  slab  for  a  period  of 
about  three  weeks  after  casting. 

Referring  to  Dr.  Henry  T.  Eddy's  book,  recently 
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puhlisliod,  eiilitlcd  "The  Theory  of  the  hlexure  and 
Streni^lh  of  Rcotanguhir  Flat  Plates,  Applied  to  Rein- 
forced-Concrete  Floor  Slabs,"  and  applyint^-  his  for- 
mula, it  will  be  noted  that  the  width  of  the  belts  of 
rods  in  the  slab  of  the  Downing  Street  Bridge  should 
be  such  in  the  mushroom  system  as  to  make  them 
cover  practically  the  entire  area  of  the  slab,  which 
is  found  to  be  the  case  in  this  design,  although,  by 
reason  of  the  obliquity  of  the  bridge,  this  width  is 
some  10  in.  less  than  7  (Li  +  L-)/32,  which  would 
have  been  required  in  case  of  rectangular  panels  for 
the  "nuishroom"  system,  where  Li  equals  longitudinal 
span  and  1.-  transverse  span.  Applying  his  formula 
and  assuming  a  deed  load  for  the  slab  of  350  lb.  per 
s(|uarc  foot  and  a  live  load  of  150  11).  per  square 
distributed  ovcv  the  full  area  of  one  panel, 
\Jm-li  c(|uals  a  total  load  of  720,000  lb.  evenly  di.s- 
trihuicd,  w  c  lind  the  stress  on  the  steel,  is  about 
S.^Ol)  11).  per  square  inch,  and  under  a  test  load  of 
double  the  working  load  f-  equals  about  10,800  lb.  per 
scpiarc  inch  at  the  middle  of  the  45-ft.  span. 

The  number  and  length  of  the  laps  over  the  col- 
rnuis  reduce  the  unit  stresses  in  the  steel  over  the 
i.(lge  of  the  caps  below  that  at  midspan.  Were  four 
times  the  live  load  placed  upon  the  bridge,  the  gieat- 
est  unit  stress  in  the  steel  would  be  only  15,800  lb. 
The  factor  of  safety  may,  consequently,  be  taken  as 
more  than  4. 

Again  applying  his  formula  for  the  deflection  at 
the  center  of  the  panel,  we  tind,  under  a  test  load  of 
,iOO  11).  per  square  foot  evenly  distributed  over  the  full 
area  of  a  panel,  the  deflection  at  the  center  would  not 
e.Kceed  0.18  in.,  which  is  less  than  1/3000  of  the  span. 
I'.ut  this  fi'iinula  is  one  derived  to  compute  actual  de- 
lli.'Clinn>  fur  heavy  loads  only  where  the  unit  stresses 
in  ihc  steel  are  20,000  lb.  or  more,  and  give  results 
nuich  in  excess  for  small  loads.  On  this  account  and 
ou  ing  to  stiff  sidewalks  over  30  in.  deep,  longitudinal 
car  rails,  and  pavement,  it  is  probable  that  no  deflec- 
tion could  be  detected  under  test  load. 

.A.ssuming  the  neutral  axis  to  be  at  the  bottom  of 
the  slab  at  the  edge  of  the  pier  the  maximum  stress 
on  the  concrete  on  the  center  of  theslab,  computa- 
tions show  that  caps  is  everywhere  less  than  700  ]h 
per  s(|uare  inch,  the  allowable  working  stress. 

I'rom  the  above  it  will  be  seen  the  stress  valuP'^  for 
concrete  and  steel  used  in  designing  the  slab  of  this 
bridge  are  very  conservative.  It  will  also  be  noted 
that  the  formulae  used  in  obtaining  the  above  values 
for  stress  in  steel  and  concrete  are  applicable  only 
where  the  stiff  column  heads  of  the  "mushroom"  .sys- 
ti'iu  are  used. 

'I'iie  Downing  Street  Ijridge  was  constructed  by 
the  C.  ]'.  Allen  C '( .ut  racting  Comi)any  of  l)eiuei-.  The 
conciete  fur  all  jjiers  was  cast  up  to  sand  line  before 
the  centering  loi"  the  slab  and  the  remainder  of  the 
piers  were  erected.  The  balance  of  the  bridge  was 
cast  in  one  operation,  but  not  continuous,  the  slab  be- 
ing divided  into  i)auels,  so  that  one  panel  with  its 
piers  Could  be  completed  in  a  day's  run,  all  joints  in 
the  slab  being  made  at  the  centers  ofsi)ans,  using  tem- 
porary wooden  bulkheads  to  secure  suKjoth  vertical 
joint.s.  The  concrete  was  all  machine  mixed  and 
])laced  with  two-wheeled  carts. 

Centering 

The  centering  for  the  slabs  consisted  of  6  \  12-in. 
posts  spaced  about  8  ft.  3  in.  on  centers  both  ways, 
carried  on  12  x  14-in.  mud  sills  and  sway-braced  both 
ways  with  3  x  6-in.  bracing.  Stringers  12  x  12  in,, 
of  Oregon  pine,  were  laid  directly  on  the  po^ts.  and 


2  X  12-in.  Oregon  pine  joists  laid  over  the  stringers 
12  in.  on  centers,  with  1-in.  sheeting  over  the  joists. 
\'ery  little  cutting  of  the  form  lumber  was  necessary 
because  of  the  flat  slab  without  beams,  and  the  sal- 
vage on  it  to  the  contractor  was  therefore  exception- 
ally large. 

Mud  sills  were  used  instead  of  piling,  as  ordinarily 
Cherry  Creek  carried  very  little  water  in  the  winter 
time,  and  it  was  expected  the  work  would  be  com- 
pleted before  the  usual  spring  freshets.  The  specih- 
cations  provided  that  the  slab  centering  should  re- 
main in  place  for  not  less  than  sixty  days.  The  work 
was  delayed  somewhat  in  starting,  which  brought  the 
casting  of  the  slab  later  in  the  spring  than  was  ex- 
pected, and  about  thirty  days  after  casting  an  un- 
usually early  freshet  cut  away  the  sand  under  the 
mud  sills,  allowing  the  forms  to  settle  several  inches. 
As  far  as  could  be  observed,  however,  there  was  no 
settlement  in  the  slab.  This  practical  test  clearh' 
shows  that  the  concrete  when  properly  cured  is  far 
from  overstressed,  as  it  is  now  probably  three  times 
as  strong  in  compression  as  it  was  thirty  days  alter 
casting,  and  should  carry  hve  times  the  full  working 
live  load  as  easily  as  it  then  carried  its  own  dead 
load. 

The  contract  price  for  the  bridge,  plus  the  cost  to 
the  city  of  reinforcing  diagrams,  steel  and  artificial 
stone,  was  about  $17,400.  This  did  not  include  the 
track  work,  which  was  a  separate  item  and  paid  for 
by  the  Denver  City  Tramway  Company.  As  the 
bridge  is  constructed  it  is  absolutely  independent  of 
an}'  end  abutments  or  retaining  walls,  and  approaches 
and  retaining  walls,  could  be  entirely  washed  away 
and  the  bed  of  the  creed  scoured  down  to  bedrock 
without  injury  to  the  bridge.  In  the  event  of  a  Hood 
passing  over  the  top  railing  and  lamp  standards  might 
be  injured,  but  could  be  easily  and  comparatively 
cheaply  replaced.  The  stone  railings  might  wash 
away  if  submerged  by  a  Hood  and  leave  only  the  rela- 
tively thin  slab  impeding  the  How  of  the  water,  which 
would  tend  to  cause  only  slight  overflow.  The  weight 
of  the  bridge  itself  adds  greatly  to  its  permanency. 

The  total  contract  price  for  the  Market  Street  bridge 
was  $17,150;  for  Larimer  Street  bridge  $17,850.  The 
contract  price  of  the  Curtis  Street  bridge  plus  cost 
to  city  of  reinforcing  diagrams,  steel  and  artificial 
stone  was  $12,300.  On  all  four  bridges  the  writer 
acted  as  engineering  agent  for  C.  A.  1'.  Turner  of 
Minneapolis,  designing  and  furnishing  the  reinforcing 
steel  and  artificial  stone. — Engineering  Record. 


A  draft  of  a  new  ordinance  to  govern  fireproof  con- 
struction of  buildings  in  New  York  City,  prepared  by 
a  committee  of  the  Board  of  Aldermen,  with  Mr.  R. 
1\  Miller  as  expert,  contains  the  following  rule  for 
determining  the  safe  carrying  capacities  of  concrete- 
slab  floors:  "The  gross  load  in  pounds  per  square 
foot  of  floor  space  shall  not  exceed  the  product  of  the 
depth  in  inches  of  the  reinforcement  below  the  top 
of  the  slab,  by  the  cross-sectional  area  in  square  inches 
per  foot  of  width  of  the  tensional  steel,  divided  by 
the  square  of  the  span  in  feet,  all  multiplied  by  the 
following  coefticients :  When  cinder  concrete  is  used 
14,000  if  the  reinforcement  is  not  continuous  over  the 
support,  18,000  if  the  reinforcement  consists  of  rods 
or  other  shapes  securely  hooked  over  or  attached  to 
the  supports,  and  26,(X)0  if  the  reinforcement  consists 
of  steel  fabric  continuous  over  the  snj^ports;  and  when 
stone  concrete  is  used,  30,000  and  4O,0OO  respectively." 
The  I'ule  is  a  portion  of  a  revision  ol  the  city's  build- 
ing code,  now  in  progress. 
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Depositing  Concrete  Under  Water 

CONCRI'lTJ'^  is  deposited  niidei'  water  in  sev- 
eral ways,  sueh  as  in  paper  ba54s  (jr  open 
cloth  baj^s,  through  pii)e  treniie  and  by  boxes 
properly  built  to  dump  concrete  after  being 
lowered  to  l)ottom.  Very  commonly  it  is  deposited 
by  means  of  concrete  ljuckets  witli  tri])-]ine  arrange- 
ment whereby  the  catch  on  the  bottom  of  the  bucket 
is  released  and  the  concrete  Hows  out  wiieu  the  bucket 
is  raised.  It  may  be  said  in  general  tliat  <iu  each  job 
some  one  method  is  the  best.  '!  he  proper  method 
may  be  determined  by  physical  conditions,  by  the 
size  of  the  job,  or  by  some  other  condition.  h"or 
example,  where  concrete  is  to  be  placed  about  a  clus- 
ter of  piles  which  are  close  spaced,  in  such  case  there 
will  be  loss  of  time  in  lowering  the  bucket  so  as  to 
miss  the  piles,  or  tlie  piles  may  lie  too  closely  spaced 
to  allow  an  ordinary  sized  bucket  to  l)e  lowered 
between  them,  making  a  special  size  bucket  neces- 
sary if  it  is  to  be  used.  W  here  it  is  considered 
essential  that  the  concrete  clutch  the  ])iling  1  would 
hardly  care  to  risk  the  papei"  or  clulli  sacks.  In  the 
above  example  a  ])il)e  treniie  would  be  best.  Considei' 
the  job  which  is  too  small  to  wai'raut  much  equi])-- 
ment.  In  such  case,  it  might  be  best  to  usr  tlie  cloth 
or  paper  sacks  tilled  with  concrete  as  this  Cduld  I)e 
done  with  little  outlay.  If  for  some  reason  it  is  not 
desirable  to  use  tiiem.  then  a  tremic  may  be  rigged 
up  at  comparatively  small  cost. 


Attaching  Machinery  or  Piping  to  Concrete 

Floors 

THE  following  is  an  extract  from  an  address  by 
Mr.  Leonard  C.  Wason  (President  Aberthaw 
Construction  Company,  Boston)  delivered  be- 
fore the  National  Association  of  Cotton  Man- 
ufacturers : 

It  is  an  easy  matter  either  to  embed  insets  in  the 
floor  for  attaching  shafting,  piping,  etc.,  in  a  pre-ar- 
ranged method,  or  to  insert  these  so  that  timbers  can 
be  bolted  to  them  and  allow  an  elastic  method  of  at- 
tachment. Again,  it  is  fairly  simple  to  drill  holes  for 
the  insertion  of  expansion  bolts,  where  no  previous 
provision  has  been  made.  The  cost  of  setting  these 
inserts  varies  with  their  style,  but  for  material  and 
labor  may  be  said  to  run  between  five  cents  and  ten 
cents  each.  They  can  be  attached  as  readily  to  cor- 
rugated iron,  which  is  to-day  very  extensively  used  for 
form  work,  as  to  the  wooden  panels  which  were  used 
most  extensively  some  years  back.  Corrugated  iron 
is  much  cheaper  to  use  for  form  work  than  wood  pan- 
els, and  the  writer  thinks  it  makes  a  much  better  look- 
ing ceiling. 


"fhe  following  short  list  gives,  according  to  a 
I'ittsburgh  newspaper,  the  total  number  of  church 
edifices  built  in  the  United  States  area  during  the 
seventeenth  century  which  have  escaped  the  destroy- 
ing hand  of  time,  and  the  more  destructive  neglect 
and  indilTerent  attitude  of  man:  St.  Luke's,  Smith- 
field,  Va.,  1632,  a  brick  building,  of  which  Joseph 
Bridger  was  the  architect;  the  Ship  Meeting  llouse, 
so  called  because  it  was  built  of  ships'  timbers,  at 
Hingham,  Mass.,  1681  ;  the  Quaker  Meeting  House 
at  Elushing,  1692;  "(iloria  Dei,"  Swedish,  Philadel- 
phia, 1697;  Trinity,  Wilmington.  Del.,  and  the  Dutch 
Reformed  Cliurcli  at  Oakland.  .V.j.,  both  built  of  stone 
in  1698. 


Mr.  James  I'.allantync,  cx-Presirlent  of  the  Montreal 
nnilders'  Exchanj^e,  and  Mayor  of  Montreal  West,  has  been 
made  a  Justice  of  the  f'eace  for  the  District  of  Montreal. 

Mr.  Malcolm  H.  MacLeod 

Mr.  Malcolm  H.  MacLeod,  of  Winnipeg,  to  whom  we 
have  i)leastire  in  introducing  our  readers,  is  General  Manager 
and  (  iiit  f  I-lngineer  of  the  Canadian  Northern  Railway.  He 
was  born  at  the  Isle  of  Skye,  in  the  County  of  Inverness, 
Scotland,  fifty-eight  years  ago,  and  came  to  Canada  as  a 
child.  He  has  been  engaged  in  the  location  and  construc- 
tion of  various  railways  since  1878,  and  is  considered  one 
of  the  best  informed  railway  men  on  the  continent.  Prior 
to  makinij:  connections  with  the  C.  N.  R..  he  was  Chief  En- 


Mr.  Malcolm  MacLeod,  of  Winnipeg,  General  Manager  and  Chief 
Engineer  of  the  Canadian  Norlhern  Railway 

gineer  in  the  Crow's  Nest  Division  and  later  superintendent 
of  operations  in  the  same  district  for  the  Canadian  Pacific 
Railway.  He  left  the  service  of  the  C.  P.  R.  to  accept  the 
appointment  of  Chief  Engineer  for  the  Canadian  Northern 
Railway.  This  was  in  1900.  He  was  appointed  to  his  present 
office  as  General  Manager  and  Chief  Engineer  in  1907.  A 
few  years  ago,  upon  the  occasion  of  the  visit  of  H.  R.  H. 
Prince  Arthur  of  Connaught,  Mr.  MacLeod  was  presented 
by  the  Prince  with  a  handsome  testimonial  as  a  mark  of 
recognition  of  the  genius  behind  the  C.  N.  R.  system. 

Mr.  A.  J.  Matheson,  of  the  firm  of  Cartwright,  Matheson 
&  Company,  consulting  engineers,  Vancouver,  left  the  West 
recently  for  the  Federal  Capital.  Mr.  Matheson  has  been 
appointed  a  member  of  the  Commission  recently  named  by 
the  Dominion  Government  to  investigate  the  water  levels  in 
Montreal   Harbour.     The  Commission   will  begin  work  at 
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once,  and  the  investigation  will  take  about  two  years.  The 
members  of  the  Commission  are  Mr.  \V.  J.  Stewart,  of 
Ottawa,  Chief  Hydrographer  for  the  Dominion;  Dean  Has- 
kell, of  McGill  University,  and  Mr.  F.  W.  Cowie,  Engineer 
for  the  Montreal  Harbour  Commission.  An  inquiry  will  be 
made  into  all  the  factors  affecting  the  water  levels  at  Mont- 
real, such  as  the  inflow  from  the  Ottawa  River,  the  power 
dams  at  Cedar  Rapids,  Cornwall,  Coteau,  etc.,  and  the  Chic- 
ago drainage  canal.  Methods  to  prevent  the  annual  ice  jams 
in  the  St.  Lawrence  channel  will  also  be  studied. 

Mr.  fl.  B.  Van  Every  has  been  appointed  Canadian  rep- 
resentative of  the  S.  Morgan  Smith  Company,  of  York,  Pa., 
manufacturers  of  hydraulic  turbines  and  accessories.  His 
ol'tice  is  in  the  Power  Building,  Montreal. 

A  numlier  of  prominent  contractors  were  in  Toronto 
last  week  for  the  purpose,  it  is  reported,  of  conferring  with 
the  directors  of  the  Canadian  Northern  Railway.  The  visit- 
ors included  Mr.  P.  Welch,  of  Spokane,  Mr.  J.  A.  Stewart, 
of  \'ancouver,  and  Mr.  T.  W.  Horne,  of  Fort  William. 

Mr.  J.  H.  MacLeod,  who  has  done  excellent  work  for  the 
city  of  Montreal,  as  tramwaj's  and  railways  engineer,  has 
Ijecn  appointed  head  of  the  Sewers  Department,  in  succes- 
sion to  Major  Stuart  Howard,  retired  on  a  pension.  Mr. 
MacLeod  will  combine  the  two  offices.  Mr.  Alex.  Martin 
has  been  made  Assistant  Chief  Engineer  to  Mr.  Mercier. 
Acting  Chief  Engineer.  Mr.  G.  Janin,  the  head  of  the  en- 
gineering department,  is  at  present  on  active  service  in 
I'Vance. 

Mr.  Joseph  R.  Henderson  of  Montreal,  President  and 
General  Manager  of  Brandram-Henderson,  Limited,  died 
suddenly  at  Halifax  on  July  31st.  Mr.  Henderson  was  a 
native  of  Hexham,  Northumberland,  Eng.,  and  came  to  Can- 
ade  when  eighteen  years  of  age.  After  three  years  of  farm- 
ing, he  entered  the  service  of  an  Ontario  firm  of  paint  and 
oil  manufacturers.  From  that  time  on  he  was  engaged  in 
tliat  line  of  business,  eventually  forming  the  present  com- 
pany in  conjunction  with  Brandram  Bros,  and  Company  of 
London,  Eng. 

Col.  Cantley,  President  and  General  Manager  of  the 
Nova  Scotia  Steel  and  Coal  Company,  states  that  the  ship- 
ping of  the  two  thousand  cars  which  the  company  are  now- 
manufacturing  for  the  Russian  Government  will  begin  next 
month.  All  arrangements  for  the  transport  of  the  cars  to 
\  ladivostok  have  been  completed.  The  iron  and  steel  plants 
of  the  company  at  Sydney  and  New  Glasgow  are  now  run- 
ning at  full  capacity,  and  Col.  Cantley  says  the  payroll  at  the 
present  time  is  the  largest  in  the  history  of  the  company, 
.•?.")!), 000  having  been  paid  out  in  wages  during  the  last  fort- 
night, which  is  at  the  rate  of  $4,000  a  day.  When  the  order 
for  the  Russian  Government  is  filled,  the  company  will  begin 
the  manufacture  of  one  thousand  cars  for  France.  Negotia- 
tions for  further  war  orders  are  under  way. 

Mr.  R.  T.  Stull,  E.  M.  Cer.,  has  become  associated  with 
tlic  Dunn  Wire-Cut-Lug  Brick  Company,  of  Conneaut,  Ohio, 
as  its  ceramic  engineer.  His  special  duty  will  be  to  advise 
with  the  licensees  of  the  Dunn  Company,  and  help  them 
witii  their  brick-making  problems.  Mr.  Stull  is  widely  known 
as  the  author  of  numerous  contriliutions  to  ceramic  literature, 
as  well  as  in  practical  and  educational  fields.  He  is  a  gradu- 
ate of  the  Department  of  Ceramic  Engineering  at  Ohio  State 
University,  and  for  five  years  was  connected  with  various 
important  ceramic  industries  as  superintendent.  He  became 
Instructor  in  Ceramics  in  the  University  of  Illinois,  in  1907, 
and  has  been  connected  with  that  institution  continuously 
since  that  time.  In  August.  1913,  he  was  advanced  to  posi- 
tion of  Acting  Director  of  the  Department  of  Ceramic  Engi- 
neering. He  is  a  member  and  \'ice-President  of  the  Ameri- 
can Ceramic  Society,  a  member  of  the  American  Chemical 


Society,  American  Society  for  Testing  Materials,  National 
Brick  Manufacturers'  Association,  and  the  Illinois  Clay  Man- 
ufacturers' Association.  He  is  also  a  member  of  the  Honor- 
ary Scientific  Society  of  Sigma  Xi,  Alpha  Chi  Sigma,  and 
Keramos.  In  engaging  the  services  of  Mr.  Stull  the  Dunn 
VVire-Cut-Lug  Brick  Company  was  influenced  by  a  desire 
to  give  its  licensees  the  benefit  of  the  highest  scientific  assist- 
ance in  perfecting  the  quality  of  their  brick.  This  is  an  ex- 
tension of  the  policy  of  the  company  as  already  developed 
in  the  maintenance  of  a  corps  of  expert  engineers  who  are 
supervising  the  constructional  work. 

Mr.  A.  R.  Decary 

Mr.  A.  R.  Decary,  consulting  engineer  and  architect, 
Quebec,  P.  Q.,  is  well  known  as  the  superintending  engineer 
for  the  Provincial  Department  of  Public  Works.  He  was 
born  at  Montreal  in  1875  and  was  educated  at  Laval  Univer- 
sity, beginning  practice  in  Montreal.  He  was  appointed  En- 
gineer in  the  Department  of  Public  Works  in  1899  and  was 


Mr.  A.  R.  Decary,  F.R.A.I.C.,  Quebec,  P.Q. 

nominated  a  few  j'ears  later  District  Engineer  of  the  same 
department.  He  became  Superintending  Engineer  for  the 
province  two  years  ago.  Mr.  Decary  is  a  member  of  the 
Canadian  Society  of  Civil  Engineers  and  is  a  past  president 
of  the  Quebec  Branch  of  that  body.  He  is  a  Fellow  of  the 
Royal  Architectural  Institute  of  Canada  and  is  a  member 
of  the  Province  of  Quebec  Association  of  Architects  and  also 
of  the  Quebec  Geographical  Society.  In  these  times  it  is  of 
interest  to  note  that  he  entered  the  Army  Service  Corps  in 
190()  and  was  transferred  the  following  year  to  the  Corps 
of  Guides  as  Special  Service  Officer. 


The  Contract  Record  would  like  to  .get  in  touch  with 
a  thoroughly  competent  building  and  contracting  superin- 
tendent capable  of  showing  efficiency  in  the  handling  of  a 
$100,000  or  .$150,000  contract,  buying  supplies,  controlling 
labour,  and  so  on.    Tiie  inquiry  is  from  Ottawa. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Nincty-thrcc  permits  issued  last  month  in  Winnipeg  re- 
presented an  expenditure  of  some  $300,000. 

A  London,  Ont.,  firm,  John  Hayman  &  Sons,  are  the 
contractors  for  the  $30,000  addition  to  the  Ingersoll  factory 
of  the  Borden  Milk  Company.  We  are  informed  that  opera- 
tions are  to  be  started  forthwith. 

The  Phoenix  Bridge  and  Iron  Works.  Limited,  are  to  be 
congratulated  on  securing  the  contract  for  the  $200,000  ex- 
tension to  the  Harrison  Bakery  at  VVestmount.  The  new 
building  is  to  be  three  storeys  high,  365  x  140  feet  in  dimen- 
sions, of  brick  and  steel  construction. 

Good  progress  is  being  made  on  the  new  building  which 
is  being  erected  on  University  Avenue,  Toronto,  for  the  Pro- 
vincial Hydro-Electric  Commission.  At  present  the  walls 
are  al)out  finished.  The  new  building  is  to  be  six  storeys 
high,  with  basement,  and  the  construction  is  to  be  of  steel, 
terra-cotta,  and  brick.  The  estimated  cost  is  $200,000.  Messrs. 
Witchall  &  Son  are  the  general  contractors. 

If  the  local  "Herald"  can  be  termed  an  authority,  the 
l)uil(!ing  trades  at  Stratford,  Ont.,  are  brisk,  in  spite  of  the 
war.  Among  the  larger  buildings  now  under  construction 
are  the  Diebel  Furniture  Factory,  the  Bartlett  Automobile 
Factory,  a  garage  for  McDonald  &  Henry,  and  a  consider- 
able amount  of  residential  work.  Local  contractors  are  re- 
ported to  be  optimistic  about  the  amount  of  work  that  will 
yet  be  done  before  the  snow  flies. 

Plans  for  a  sewerage  scheme  for  tlic  town  oi  Chambly 
I'.asin,  P.  Q.,  have  been  prepared  l)y  Mr.  J.  A.  (iravel,  of 
Montreal.  It  is  proposed  to  construct  :i4.0()0  feet  of  sewers, 
and  to  pump  the  sewage  by  means  of  two  electrical  pumps  of 
a  total  daily  capacity  of  a  million  gallons  into  the  Riche- 
lieu River,  the  pumps  being  operated  by  current  supplied 
Ijy  the  Montreal  Light.  Heat,  and  Power  Company.  The 
sewage  will  be  carried  from  tiic  pum])ing  station  by  mean.s 
of  steel  pipes  which  run  700  feet  into  the  river.  The  town 
is  also  to  construct  80,000  S(|uare  yards  of  cement  side- 
walk. 

The  Banque  Nationalc.  of  Quebec  City,  have  decided 
to  rcl)uild  their  premises,  and  on  the  instructions  of  the 
directors,  the  plans  have  l)ecn  drawn  up  by  Mr.  Emile  Tan- 
guay.  The  building,  on  St.  Peter  Street,  will  lie  six  storeys 
high,  and  will  be  130  feet  above  the  level  of  the  ground, 
the  site  being  60  x  66.  The  basement  and  first  storey  will 
be  constructed  of  granite,  and  the  remainder  of  Descham- 
bauU  stone,  with  a  steel  frame.  The  Bank  will  occupy  the 
lower  i)ortion  of  the  Imilding,  live  storeys  l)eing  utilised  tor 
general  offices.  The  plans  provide  for  dining  rooms  for 
employees. 

In  British  Columbia  gangs  of  approximately  one  thous- 
and one  hundred  men  are  now  engaged  in  putting  the  finish- 
ing touches  to  the  C.  N.  R.  line.  It  is  predicted  that  so  far 
as  the  track  is  concerned  the  company  will  be  in  a  position 
to  run  trains  over  its  entire  system  from  the  Atlantic  to  the 
Pacific  by  October  7th.  Construction  work  is  proceeding 
apace  on  the  station  buildings,  roundhouses,  water-tanks,  and 
other  structures.  Traffic  on  the  section  of  the  line  from  Port 
Mann  to  Hope,  on  which  a  tri-weekly  service  is  being  oper- 
ated, is  showing  satisfactory  results.  A  number  of  small 
industries  are  opening  up  at  points  along  the  line,  and  the 
indications  are  that  the  business  will  exceed  expectations. 

The  contract  for  asphalt  has  given  the  city  of  Montreal 
considerable  trouble  this  season.     The  first  contract  was 


stopped  by  the  Court,  on  the  ground  that  the  Contrr)llers 
exceeded  their  authority,  and  it  was  then  decided  to  call  for 
fresh  bids.  Two  ofifers  were  seriously  considered,  that  of  the 
Aztec  Oil  and  Refining  Company  at  $15. .50  per  ton,  and  that 
of  the  Warner-Quinlan  Asphalt  Company  at  $14.25  per  ton. 
It  was  proposed  to  divide  the  contract,  but  this  was  objected 
to;  and  in  the  course  of  discussion,  it  was  asserted  that  the 
Aztec  Company  would  take  legal  proceedings  if  the  tender 
of  the  opponents  were  accepted,  on  the  ground  that  all  the 
conditions  had  not  been  fulfilled.  The  Controllers,  however, 
decided  to  accept  the  bid  of  the  Warner-Quinlan  Company, 
that  being  the  lowest,  after  the  analysts  and  Mr.  P.  Mercier. 
the  Acting  Chief  Engineer,  had  recommended  to  that  effect. 

.'\  decision  just  rendered  by  the  Railway  Commission  is 
of  interest  to  municipalities  and  to  those  concerned  with  the 
Good  Roads  movement.  .Application  had  been  made  to  the 
Board  requesting  it  to  order  that  low  commodity  rates 
should  be  extended  by  the  railway  companies  for  the  trans- 
portation of  gravel  so  as  to  enable  the  municipalities  of 
Western  Ontario  to  proceed  with  the  work  of  general  road 
improvement  at  a  reasonable  expense.  The  Chief  Commis- 
sioner, after  hearing  the  evidence,  makes  the  announcement 
that  the  railways  will  carry  in  the  territory  in  question  gravel 
required  by  the  municipalities  at  a  flat  blanket  rate  of  fifty 
cents  a  ton  for  any  distance  up  to  and  including  fifty  miles. 
The  concession  is  made  in  the  light  of  public  policy,  and  the 
possibility  of  increased  railway  business  as  a  result  of  the 
added  prosperity,  and  with  the  understanding  that  the  rates 
offered  are  not  to  be  regarded  as  indicating  sufficient  rates 
for  similar  commercial  service. 


Bulletin  108  of  the  Lackawanna  Steel  Company  (H.  .A. 
Drury  Company,  Limited,  Montreal,  general  agents  for  Can- 
ada) describes  fully  and  illustrates  clearly  and  attractively 
the  arched-web,  straight-web,  centre-flange,  protected  and 
plate  types  of  steel  sheet  piling,  which  have  been  developed 
theoretically  under  the  direction  of  the  inventors  and  an 
able  engineering  stafY,  and  have  been  brought  to  a  high  state 
of  mechanical  efficiency  in  mills  which  have  long  enjoyed  an 
enviable  reputation  for  the  quality  of  their  entire  output. 
The  Lackawanna  Steel  Company  luaintain  a  Steel  Sheet  Pil- 
ing Engineering  Department  to  furnish  reports,  suggestions, 
and  tentative  plans  to  assist  in  the  correct  and  economical 
use  of  their  product  in  the  many  forms  of  construction  for 
which  it  is  adapted.  The  catalogue  is  illustrated  by  many 
excellent  half-tones  and  diagrams,  and  not  only  the  con- 
tractor, but  the  engineer,  will  find  in  it  inuch  that  is  inter- 
esting and  informative. 


"Lumina"  solid  steel  windows,  doors,  and  partitions  arc 
(lcscril)ed  in  an  attractive  illustrated  catalogue  issued  by  the 
Detroit  Steel  Products  Company,  Detroit,  Mich.  These 
windows  are  claimed  to  give  the  maximum  amount  of  natural 
light,  and  to  have  many  advantages,  both  from  a  mechanical 
standpoint  and  from  that  of  investment.  Perhaps  the  out- 
standing advantages  may  be  stated  to  be  maximum  daylight, 
perfect  ventilation,  simplicity,  and  low  cost.  "Lumina"  solid 
steel  windows  are  installed  in  scores  of  the  most  modern 
factories  on  the  continent,  and  among  others  in  the  follow- 
ing Canadian  plants:  B.  C.  Electric  Railroad  Company,  \'an- 
couver;  Detroit-Windsor  Ferry  Company,  warehouse.  Wind- 
sor, Ont.;  Edison  Illuminating  Company,  Sandwich.  Ont.; 
Ford  Motor  Company  of  Canada,  Service  Station.  Montreal: 
Ideal  Concrete  Machinery  Company,  Windsor,  Ont.;  Michi- 
gan Central  Railroad  Company,  St.  Thomas,  Ont.;  National 
Wire  and  Spring  Company,  Windsor,  Ont.;  Stearns  Laundry. 
Windsor,  Ont.;  Sydney  Stephenson.  Planet  Building,  Chat- 
ham. Ont.;  Arcadia  Coal  Company,  Silverton.  N.  S.;  and 
Chicoutimi  Water  and  Electric  Light  Company,  Ft.  Arnold, 
Que. 


Contracts  Department 


News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Belleville,  Ont. 

(iraiiolitliic  walks  have  been  author- 
ized along  W  est  Coleman,  East  Chatham, 
Howard,  and  a  portion  of  Moodie,  Bos- 
well  and  West  Bridge  Streets.  City  En- 
gineer, J.  W.  Evans:  Clerk.  J.  W. 
Holmes. 

Calgary,  Alta. 

The  projected  paving  on  Seventeenth 
.\\enue  has  l)een  turned  over  by  the 
City  Council  to  Commissioner  Garden 
ancl  City  Engineer  George  W.  Craig  to 
report.    City  Clerk,  J.  M.  Miller. 

Hamilton,  Ont. 

Work  is  to  start  at  once  on  the  asphalt 
pa\enu'nt  to  he  laid  along  Spruceside 
.\\cnue  by  the  Board  of  Control  at  a 
cost  of  $4,887.  Material  required  will 
i)e  purchased  by  .\.  Kappelle,  Secretary 
of  \Vorks  Department.  Clerk  of  Board 
of  Control.  S.  H.  Kent.  Engineer,  A. 
1".  Macallum.    Day  laljor. 

Listowel,  Ont. 

.\  l)y-law  is  to  be  submitted  by  the 
Town  Council  for  the  installation  of  a 
water-works  system  to  cost  $5. 400. 
Mayor,  .\.  W.  I'eatherstone.  Town 
Clerk.  William  Bright.  Vote  will  l)c 
taken  on  .\ugust  21st. 

Matheson,  Ont. 

The  rate-i)ayers  have  approved  a  by- 
law to  secure  a  water  supply  from  White 
l'"ish  Lake  at  a  cost  of  $20,000.  Town 
Clerk,  E.  B.  Sanders;  engineers,  Mc- 
Austan  &  .\ndcrson,  North  Bay. 

Meaford,  Ont. 

.V  by-law  for  street  improvements  is 
to  be  submitted  by  the  Town  Council. 
Estimated  cost,  $10,000.  Town  Clerk,  C. 
G.  Albery. 

Millardville,  B.  C. 

Tenders  are  to  be  called  soon  by  the 
Municipal  Council  of  Coquitlam  for  the 
supply  of  material  for  water  installation, 
the  work  to  be  done  by  day  labor,  under 
Constructing  l'"ngineer  F.  L.  Maci)her- 
son.  The  Municii)al  l*2ngineer  is  lingi- 
neer  Burnaby,  and  the  Reeve  is  Mr.  Mar- 
niDnt. 

Minto  Township  Ont. 

'I'enclcrs  are  oinn  and  will  be  received 
by  the  Township  Clerk  until  noon.  .Aug- 
ust Ititii.  for  the  construction  of  muni- 
cipal drain  No.  (i.  length  Ki.OOO  ft.,  con- 
taining ap|)ro.\iniatcIy  12..">00  cubic  yards 
of  excavation.  Plans  and  si)ccilications 
al  the  ol'tice  of  the  Clerk. 

Montreal.  Que. 

Teiulers  will  be  received  by  the  City 
(  ouncil  (Secretary,  L.  X.  Seneca!)  until 
.\ugust  12  for  the  supply  and  delivery 
of  paving  blocks.  Specifications  at  of- 
fice of  Superintendent  of  Purchases  and 
Sales,  City  Hall. 

North  Grimsby,  Ont. 

tirini.^bs    \  illage  and   -Xorth  Grimsby 


Township  are  having  plans  prepared  for 
the  installation  of  a  water-works  system 
at  a  cost  of  some  $5,600.  Eor  particu- 
lars address  E.  Bromley,  Clerk,  Grimsby 
P.  O. 

North  Vancouver,  B.  C. 

The  Board  of  Works  has  recommend- 
ed that  Robson  and  Keith  Roads  be  re- 
paired from  Berwicke  to  McKay,  to  con- 
nect with  Marine  Drive  in  West  Van- 
couver. Clerk,  J.  Cowlins;  Engineer,  A. 
M.  West. 

Ottawa,  Ont. 

Work  is  about  to  be  started  by  the 
City  Council  on  the  construction  of  a 
sewer  along  Carruthers  and  other  streets 
at  a  cost  of  $9,769,  the  length  to  be  1,400 
lin.  ft.  and  the  work  to  be  done  by  day 
labor.  Mayor,  N.  D.  Porter;  City  Engi- 
neer, F.  G.  Askwith. 

Paris,  Ont. 

A  by-law  to  raise  $4,000  for  various 
purposes,  including  the  construction  of 
a  concrete  bridge  on  William  Street, 
and  the  purchase  of  gravel  pits,  is  to  be 
submitted  to  the  rate-payers.  Clerk, 
Thos.  McCosh. 

Peterboro,  Ont. 

Tenders  are  open  for  castings,  and  will 
be  received  by  the  City  Engineer  until 
August  11th,  for  period  up  to  March, 
1916.  Engineer,  R.  H.  Parsons;  Clerk, 
S.  R.  Armstrong. 

Rossland,  B.  C. 

The  City  Council  contemplates  the 
construction  of  a  sewerage  system  along 
First  Avenue,  between  St.  Paul  and 
Monte  Chrjsto  Streets.  The  matter  was 
referred  to  committee  for  report  at  next 
("ouncil  meeting. 

Simcoe,  Ont. 

Plans  have  been  drawn  for  two  sew- 
age disposal  beds,  100  x  200.  Submitted 
to  the  Provincial  Health  Department  for 
approval.  Mayor,  W.  Williamson.  Town 
Clerk,  \y.  C.  McCall. 

Stratford,  Ont. 

The  public  Utilities  Commission  have 
approved  the  laying  of  1800  feet  of  6-in. 
water-main  and  :iOO  feet  of  2-in.  mains 
to  the  .Agricultural  Park. 

Sudbury,  Ont. 

Sewer  extensions,  etc.,  have  been  auth- 
orized, along  Elm.  Cedar  and  Larch 
Streets.    Town  Clerk,  W.  J.  Ross. 

.A  by-law  authorizing  granolythic 
)iavements  on  certain  streets  has  been 
passed.    Town  Clerk,  W.  J.  Ross. 

Toronto,  Ont. 

The  (-'ity  Council  will  pass  on  a  by- 
law on  .August  2;ird  having  for  its  object 
the  widening  of  Lansdowne  .Avenue. 
The  amount  of  the  proposed  expenditure 
has  not  yet  been  made  public.  R.  C. 
Harris,  Commissioner  of  Public  Works. 

The   Commissioner  of  Works   (R.  C. 
■Harris)  has  presented  to  the  Board  of 
Control  a  report  in  connection  with  the 


Morley  Avenue  sewage  disposal  system. 
The  recommendations  call  for  the  in- 
stallation of  Imhof?  tanks  at  a  cost  of 
$6,000,000,   sprinklers   costing  $1!, 287,000. 

York  County,  Ont. 

Work  is  to  be  commenced  at  an  early 
date  on  road  improvements  promoted 
by  the  County  Council  (Clerk,  R.  W. 
Phillips,  .57  Adelaide  Street  E.,  Toronto; 
En  gineer,  F.  Barber,  same  address).  Im- 
provements to  be  undertaken  are  as  fol- 
lows: Yonge  Street  from  Richmond 
Hill  to  Holland  Landing;  Eagle  Street 
into  Newmarket,  continuing  through 
Queensville,  Sharon,  Keswick.  Bell- 
haven  and  Sutton  to  Pefferlaw.  West 
York  Nintii  Concession  of  Schomljurg. 

CONTRACTS  AWARDED 

Broadview,  Sask. 

The  waterproofing  contract  in  connec- 
tion with  the  building  of  the  concrete 
subway  for  the  Canadian  Pacific  Rail- 
way has  been  awarded  to  the  Canadian 
Asphalt  Company,  of  Winnipeg. 

Brockville,  Ont. 

The  City  Council  has  awarded  the  con- 
tract of  $4,600  for  the  intake  pipe  to  the 
Donnelly  Wrecking  Company,  Ogdens- 
burg,  N.  Y.  The  work  will  consist  of 
laying  800  ft.  of  intake  pipe  out  into  the 
river.  City  Engineer,  Geo.  Bryson,  Vic- 
toria Hall;  City  Clerk,  Geo.  H.  Dewey. 

Chambly  Basin,  Que. 

The  Municipal  Council  (Engineer,  J. 
A.  Gravel)  have  awarded  to  S.  W.  Ham- 
ilton, of  Montreal,  the  contract  for 
sewer  and  steel  pipe  and  pumps. 

Fraserville,  Que. 

Tlie  contract  for  the  concrete  reservoir 
has  been  awarded  by  the  Town  Council 
to  John  Martin,  Fraserville,  at  $8  per 
cu.  yd.    Town  Clerk,  Mr.  E.  Talbot. 

Lancaster  Parish  and  St.  John,  N.  B. 

The  contract  for  excavation,  refilling 
of  trenches  and  building  of  sewers,  at  a 
cost  of  $5,000,  has  been  awarded  by  the 
Sewerage  Board  to  Kane  &  King,  9:j 
Prince  William  Street,  St.  lohn,  N.  B. 
Chairman  of  the  Board,  W.  "h.  Golding, 
Fairville.  N.  B.;  Secretary,  1.  K.  Kelly] 
Prince  William  Street,  St.  John,  N.  B. 

Montreal,  Que. 

The  Cit\-  Council  have  awarded  a  con- 
tract for  5,000  Ions  of  asphalt  to  the 
Warner  Quinl.m  .\si)halt  Company,  of 
this  city. 

Niagara  Falls,  Ont. 

The  contract  for  the  construction  of 
a  vitrified  brick  pavement  on  Queen  St. 
has  been  awarded  to  C.  H.  Kumeycr,  of 
this  city,  al  $9,244.  The  City  Clerk  of 
Niagara  Falls  is  Mr.  W.  J.  Seymour, 
and  the  City  Engineer  Mr.  F.  J.  ,\nder- 
son. 

P.  .A.  Lorenzo  has  obtained  the  con- 
tract for  reinforced  concrete  i)aving  on 
Robert  Street,  at  $4,215. 

St.  John.  N.B. 

Tile  contract  for  the  G-in.,  S-in..  lo-in. 
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and  ai-iu.  cast  iron  pipe,  at  per  ton, 

has  been  awarded  to  Vroom  &  Arnold, 

I'laiik  15.  N.  A.  Building.  Engineer, 
William  Murdock. 

Toronto.  Ont. 

riie  lioard  of  Control  lias  awarded  the 
contract  lor  the  Queen  Street  and 
Kingswood  sewer  to  McLaren  &  Com- 
pany, Harrington  Avenue,  and  for  the 
Jones  and  Boulthce  Avenue  Sewer  to 
Commissioner  of  Works,  R.  C.  Ilarris. 
City  Hall. 


Railroads,  Bridges  and  Wharves 

Arden,  Man.  (over  White  Mud  River) 

Work  is  to  be  started  at  once  by  tlie 
Municipality  of  Lansdowne  on  the  rein- 
forced concrete  bridge,  at  a  cost  of  $5,- 
GOO,  1  si)an,  90  ft.  over  all,  the  roadway 
to  be  18  ft.  The  general  contractor  is 
Alex.  Scobie,  care  Secretary -Treasurer, 
M.  E.  Boughton,  Arden. 

Canwood,  Sask. 

Work  is  to  ])e  started  soon,  under 
a  Board  of  Directors,  on  the  erection  of 
an  elevatftr.  The  Board  is  composed  of 
tiie  following:  \.  Mcowan,  President;  A. 
llavvkesworth.  Secretary  -  Treasurer; 
Messrs.  Wahl,  Quellette  and  Gordon, 
Directors. 

Notawasaga  Twp.,  Ont. 

Work  has  been  started  on  the  $.3,000 
bridge  for  the  Simcoe  Council  by  Mc- 
Df)ugall  &  Tool,  general  contractors. 
Midland,  Ont.  The  County  Clerk  is  R. 
J.  Fletcher,  Barrie,  Ont. 

Puttown,  Ont.  (near  River  Nith) 

New  tenders  are  being  called  by  Brant 
and  Oxford  Counties  for  the  $7,000 
Bridge,  1  span,  150  ft.  long,  16  ft.  wide, 
steel  and  reinforced  concrete  construc- 
tion. Tenders  will  be  received  by  the 
C  lerk  of  Brant  County,  A.  E.  Watts,  K. 
C,  Brantford,  until  noon,  August  14th. 
The  specifications  and  plans  are  with  the 
engineers,  Jackson  &  Company,  Temple 
Building,  Brantford. 

St.  John,  N.  B. 

Tenders  are  open  and  will  be  received 
by  the  Provincial  Government  Depart- 
ment of  Public  Works  until  noon,  Aug- 
ust 18th,  for  the  dismantling  of  the  old 
suspension  bridge  at  St.  John,  N.  B. 
Minister,  John  Morrissy.  Fredericton. 
Specifications  at  Public  Works  Depart- 
ment, Fredericton,  Provincial  Govern- 
ment Rooms,  St.  John,  N.  B.,  and  Struc- 
tural Engineering  Company,  Limited,  503 
New  Birks  Building,  Montreal. 

CONTRACTS  AWARDED 

Province  of  New  Brunswick 

The  contract  for  the  liridge  at  Moose- 
horn  Brookmouth  has  been  awarded  hy 
tile  Provincial  Government  Department 
of  Public  Works  to  E.  Smye,  Norton, 
Kings  County,  N.  B. 


Public  Buildings,  Churches 
and  Schools 

Aroostook  Junction,  N.B. 

In  connection  with  the  four-roomed 
brick  school  which  is  being  erected  here 
at  a  cost  of  $7,000,  the  architect  and 
general  contractor,  S.  L.  Steeves,  Wood- 
stock, N.  B.,  will  purchase  building  ma- 
terials and  also  school  eciuipment,  desks, 
etc. 


Cochrane,  Ont. 

The  walls  of  one  storey  of  the  new 
$40,000  schf)ol  are  up.  The  contractr)r 
is  W.  (i.  Hunt,  Box  408,  Cochrane,  who  is 
putting  up  the  school  for  the  School 
Board,  of  which  W.  D.  McDouglas  is 
Secretary.  The  architects  are  Angus  & 
Angus,  McCool  Building,  North  Bay. 
Sub-contracts  are  let  as  follows:  heating 
and  i)lumbing,  'Laylor  Hardware  Com- 
pany; wiring.  Ward  and  Ainsworth, 
Cochrane. 

The  foundations  are  laid  for  the  Town 
Hall  and  jail  building,  the  estimated  cost 
of  which  is  $4,000.  Van  Rassel  Bros.,- 
Cochrane,  are  the  general  contractors, 
the  plumbing  and  heating  being  carrietl 
out  by  C.  S.  Giles,  Cochrane,  and  the 
wiring  by  Ward  &  Ainsworth,  Coch- 
rane.   Town  Clerk,  H.  J.  Brown. 

The  foundations  are  in  for  the  hos- 
pital under  construction  for  the  C'ochrane 
(ieneral  Hospital  by  Van  Rassel  Bros., 
Cochrane.  The  estimated  cost  of  the 
iniilding  is  $7,222.50.  Plumbing  and  heat- 
ing is  being  carried  out  by  Farrell  Engi- 
neering and  Hciting  Company,  Cassells 
Street,  Nortli  P,ay,  at  a  cost  of  $2,150. 
The  wiring  is  hy  J.  Read,  Cochrane,  at 
$150. 

Colborne,  Ont. 

The  foundations  are  in  of  the  Fire 
Hall  and  Lock-up.  The  work  is  to  be 
done  by  day  labor.  Material  and  equip- 
ment will  be  purchased  by  Reeve  Samuel 
D.  Dudley  and  Councillors  R.  Snetsingc 
and  B.  H.  Boyle.  City  Clerk,  H.  S. 
Kcyes;  engineers,  W.  J.  Jamieson.  The 
building  will  be  of  cement  block  con- 
struction. 

London,  Ont. 

Plans  have  been  drawn  for  the  erec- 
tion of  the  church  owned  by  the  flatter 
Day  Saints  Congregation,  340  Maitland 
Street,  at  an  estimated  cost  of  $9,500. 
The  owners  are  doing  the  general  con- 
tracting, but  may  sub-let  some  trades. 
The  construction  includes  one  storey,  44 
x  66,  solid  brick,  concrete  foundation, 
slate  roofing,  hot  air  heating,  maple  and 
pine  floors,  lime  and  sand,  plastering, 
wood  lath.  The  architect  is  J.  V.  Munro, 
Bank  of  Toronto  Chambers. 

Maidstone,  Ont. 

The  walls  have  been  started  of  the 
$7,000  school  under  construction  by 
David  Croft,  Maidstone,  who  will  pur- 
chase material.  The  construction  corl- 
sists  of  one  storey  and  basement,  34  x 
40,  brick  construction.  The  Secretary 
of  the  School  Board  is  Wm.  Pettypiece, 
Pacquette  Station.  Architects,  G.  Jac- 
ques &  Company,  Bou.gh  Building,  Wind- 
sor. 

Metchedash  and  Tay  Townships,  Ont. 

Work  is  to  be  started  on  the  school  for 
S.  S.  No.  8,  the  Secretary  of  which  is 
Mr.  W.  H.  Lovering,  Lawson  P.  O. 
The  contract  was  awarded  to  J.  Orton, 
Front  Street,  Orillia.  The  mason  work 
is  to  be  done  by  Leigh  Brothers;  car- 
pentry by  Geo.  Whitney  and  Lamb,  Or- 
illia; cement  work  by  O.  Cudwortli,  Or- 
illia. and  heating  and  plumbing  by  Purdy 
Company,  Mississaga  Street  W.,  Or- 
illia. The  general  contractor  is  doing 
the  interior  fittings.  The  architect  is  J. 
H.  Robertson,  Orillia.  The  estimated 
cost  is  $4,500, 

Montreal,  Que. 

The  foundations  are  in  for  the  alter- 
ations  to   the   school   at  Grccnshiclds, 


near  ,\braham.  The  owners  are  the 
J'rotestant  Board  of  School  Commis- 
sioners, Belmont  Street;  general  con- 
tractor, M.  Jeal,  263  I'ine  .\venue  East. 
Estimated  cost  of  alterations  $3,400,  t" 
be  of  one  storey,  45  x  50,  concrete  foun- 
dation, felt  and  gravel  roofmg. 

Ottawa,  Ont. 

Tenders  will  be  received  until  August 
17  by  R.  C.  f)esrochcrs.  Secretary  De- 
partment of  Public  Works,  for  the  par- 
tial removal  of  the  tower  of  the  Victoria 
Museum.  i'lans  and  specifications  at 
offices  of  Thos.  A.  Hastings,  Postal  Sta- 
tion "F,"  Toronto,  R.  L.  Desciiau'ps, 
Dominion  Buildings,  Montreal,  and  the 
Chief  Architect  of  the  Department  ni 
Public  Works  at  Ottawa;  also  a-,  the 
(jffice  of  MacLean  Daily  Reporca,  25 
Charlotte  Street,  Toronto. 

Port  Colborne,  Ont. 

Tenders  will  be  received  until  August 
16  by  C.  M.  Borter,  architect,  for  the 
erection_  of  a  two-storey  eight-rof)ined, 
brick  scliool  for  the  Board  of  Education. 
I'.stimated  cost,  $35,000.  Plans  and  si)eci- 
lications  with  architect,  and  with  Secre- 
tary of  the  Board,  D.  .\lair. 

Prince  George,  B.  C. 

Tenders  are  open  and  will  be  received 
until  .August  20th  by  the  Minister,  Pro- 
vincial Government  Department  of  Pub- 
lic Works,  for  the  construction  of  a  four- 
room  school.  Plans  and  specifications 
at  the  offices  of  T.  W.  Herne,  Govern- 
ment Agent,  Prince  George,  Mr.  J.  Ma- 
honey,  Agent,  Vancouver,  and  l3epart- 
mcnt,  \  ictoria.  The  Deputy  Minister  is 
J.  E.  Griffith,  Victoria. 

Thetford  Mines,  Que. 

W  ork  has  been  started  on  the  school 
under  construction  by  Thos.  Porter. 
Lower  Ireland,  Quebec,  at  a  cost  of 
$4,000.  The  owners  are  The  Protestant 
School  Board,  the  committee  being 
Messrs.  Pharo,  Lipsey,  McCallum  and 
Plalmmersmith. 

Toronto,  Ont. 

Tile  Ramsay  Contracting  Company 
are  starting  the  foundation  work  for  the 
incinerator  which  is  to  be  erected  at  the 
Don  Roadway  for  the  Board  of  Con- 
trol. The  work  is  under  the  supervision 
of  the  Street  Commissioner.  Mr.  G.  B. 
Wilson.  The  Canadian  Griscour  Russell 
Company  are  the  general  contractors. 

Tenders  are  open  and  will  be  received 
until  August  17th  for  all  trades  for  en- 
larging and  additions  to  school  on  Eg- 
linton  Avenue,  by  the  Board  of  Educa- 
tion, Secretary-Treasurer.  W.  C.  Wil- 
kinson. City  Hall.  Tenders  will  also  be 
received  for  heat  regulators  and  sundry 
trades  in  other  schools. 

Winnipeg,  Man. 

Work  is  to  start  at  once  on  the  church 
at  River  Heights,  to  be  of  55  x  50  frame 
construction,  and  to  cost  $7,800.  Gen- 
eral contractors.  Grey  and  Davidson 
Companj',  Limited,  Wall  Street;  archi- 
tect. D.  W.  Bellhouse,  Canada  Building; 
pastor.  Rev.  A.  G.  Sinclair;  owners,  St. 
Andrew's  Presbyterian  Congregation. 

CONTRACTS  AWARDED 

Gravenhurst,  Ont. 

Tile  contract  for  the  $35,000  Sanatori- 
um has  been  awarded  by  the  Calydor 
Sanatorium,  Limited,  to  E.  Webb  and 
Son.  Messessage  Street  E.  The  general 
contractor  will  do  all  trades,  the  interior 
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fittings  and  all  woodwork  being  done  by 
j.  Orton,  Front  Street,  Orillia.  The  ar- 
chitects arc  Burke,  Horwood  &  White, 
239  Yonge  Street,  Toronto. 

Sherbrooke,  Que. 

The  contract  for  the  Market  Building, 
King  Street,  at  $7,400  has  been  awarded 
to  Louis  &  Dakin,  St.  Gabriel  Street. 
Engineer,  Thomas  Tremblay;  Clerk,  E. 
C.  Gatien. 

St.  John,  N.  B. 

The  contract  for  Prince  William  Post 
(Jl'tice  littings,  awarded  by  the  Dom. 
Government  Department  of  Public 
Works  to  Rhodes  Curry  Company,  Am- 
herst, N.  S.  The  estimated  cost  is  $12,- 
500.  Tiling  contract  amounts  to  $6,000, 
and  is  let  to  the  Italian  Mosaic  and 
Marble  Tile  Company,  Manning  Cham- 
bers, Toronto,  Ont.  The  interior  fittings 
are  to  be  carried  out  by  J.  T.  Schell 
Company,  Kenyon  Street,  Alexandra, 
Ont.  The  architect  is  G.  E.  Fairweather, 
Germain  Street,  St.  John,  N.  B.  Sec- 
retary, Government  Department,  R.  C. 
Desrochers,  Ottawa. 

Vancouver,  B.  C. 

The  contract  for  the  two  school  build- 
ings on  Laurel  and  Tenth  Avenue,  am- 
ounting to  $15,000,  has  been  awarded  by 
the  University  of  British  Columbia  to 
Coflin  &  McLenan.  1701  Broadway  W. 
The  buildings  are  to  be  of  one  storey, 
frame  construction.  The  architects  are 
Sharpe  &  Thomson,  036  Pender  Street 
West. 

Winnipeg,  Man. 

rile  C.  I).  Kirk  Company,  of  this  citj', 
have  been  awarded  the  contract  for  the 
installation  of  a  heating  and  ventilating 
plant  in  the  new  George  V.  school. 
Architect,  J.  P..  Mitchell,  Winnipeg. 


Business  Buildings  and  Indus- 
trial Plants 

Amqui,  Que. 

Wdrk  is  to  be  started  soon  on  the  re- 
l)uil(ling,  at  a  cost  of  $4,000,  of  the  hotel 
in  Richmond  County  owned  by  L.  Poul- 
iot,  .Amqui.  General  contractor,  J.  A. 
Brillant,  .-Xmcjui. 

Belleville,  Ont. 

Wnrk  is  progressing  rapidly  on  the 
store  and  theatre  which  are  being 
erected  here  for  the  Griffin  Amusement 
Cumpany,  Toronto.  The  building  is 
scheduled  for  completion  by  October 
1st.  The  architects  are  G.  M.  Miller 
and  Company,  Toronto,  and  the  general 
contractor  is  George  II.  llolton,  (jf 
Belleville. 

Collingwood,  Ont. 

.\  by-law  is  to  be  submitted  to  the 
people  by  the  Town  Council  on  .August 
llth  anenl  assisting  the  Bryan  Manu- 
facturing Company,  of  Minnesota  .Street, 
ti)  rebuild  planing  mills  recently  des- 
troyed by  lire,  the  loss  amounting  to 
sso.ono. 

Harrow.  Ont. 

.Andrew  iirimner,  of  this  town,  is  the 
general  cimtraclor  for  a  bank,  store  and 
lodge  hall  which  are  to  be  erected  here 
for  ihe  ()ddfellows  Lodge  at  a  cost  of 
$.s,0()().  The  architect  is  Thomas  Jenner. 
of  Kingsville.  The  building  is  to  be  of 
brick  construction,  (wo  storeys  high, 
with  concrete  block  and  hollow  tile. 


Ingersoll,  Ont. 

Work  is  to  start  at  once  on  the  addi- 
tions to  the  Borden  Milk  Company's 
factory  on  King  Street  West,  121  x  45. 
The  contract  has  been  awarded  to  John 
Hayman  &  Song,  433  Wellington  Street, 
London. 

Montreal,  Que. 

\\  ork  is  to  be  started  soon  on  the 
Montreal  Tramways  Company's  vaults, 
Craig  Street  W.,  to  cost  $5,000.  General 
contractor,  W.  M.  Irving,  26a  Stanley 
Street  ,who  is  carrying  out  masonry, 
carpentry,  plastering,  heating,  plumbing, 
and  interior  fittings.  Iron  and  steel 
work  by  The  Phoenix  Bridge  and  Iron 
Works,  Limited,  83  Colborne  Street. 
Electric  fittings  by  the  owners.  Ten- 
ders are  now  being  received  for  paint- 
ing, concrete  foundation,  concrete  brick 
fireproofing  and  steel  consturction, 
electric  lighting,  ventilating  system, 
plastering.  Architects,  Hutchison,  Wood 
&  Millar,  Royal  Insurance  Building. 

Work  is  in  progress  on  the  alterations 
to  L.  P.  Mathys'  store,  141  McGill  Col- 
lege Avenue.  The  approximate  cost  of 
the  alterations  is  $4,000.  The  owner  is 
doing  the  general  contracting.  His  ad- 
dress is  333  Viger  Avenue.  Sub-con- 
tracts are  as  follows; — brick,  cement,  and 
masonry,  Fleury  &  Verville,  1293  De  St. 
Valier  Street;  carpentry,  A.  Kelly,  1955 
St.  Urbain;  heating  and  plumbing,  A. 
Noel,  998  Ontario  Street  E.;  others  not 
let. 

Nanaimo,  B.C. 

The  owners  of  the  Bijou  Theatre 
(National  Amusement  Company,  Van- 
couver, B.  C. ;  Managing  Director,  \V. 
B.  Nichols)  are  liguring  on  plans  for  an 
addition  to  their  building  here. 

Orillia,  Ont. 

Plans  are  in  progress  for  the  construc- 
tion of  store  and  storage  on  Mississaga 
Street,  at  an  appro.ximate  cost  of  $5,000. 
Work,  by  day  labor,  is  to  start  by  Oc- 
tober 1st.  The  construction  will  be  of 
local  brick,  fireproof  roofing,  electric 
lighting,  stove  heating,  metal  ceilings. 
The  owner  is  T.  B.  Cramp,  37  Barrie 
Road  W. 

Ottawa,  Ont. 

The  clearing  of  debris  for  the  altera- 
tions to  the  warehouse  on  Slater  Street 
is  being  proceeded  with,  the  approxi- 
mate cost  to  be  $6,000.  The  work  is  be- 
ing done  by  day  labor,  but  contracts  for 
heating,  plumbing  and  electric  fittings 
may  be  let  later.  The  owners  are  the 
H.  N.  Bate  Realty  Company,  Canal  St. 
Architect,  W.  E.  Nofifke,  45  Plaza  Bldg. 

Owen  Sound,  Ont. 

Work  is  lo  start  at  once  on  the  curl- 
ing rink,  at  an  approximate  cost  of  $10,- 
000.  The  owners.  The  Grey  Rink  Com- 
pany, Limited,  will  furnish  the  steel, 
the  general  contractors  being  j.  C.  Ken- 
nedy. 7S1  Sectjnd  .Avenue  West. 

Simcoe,  Ont. 

lixcavating  is  being  proceeded  with 
on  Kent  Street  for  the  erection  of  a 
store  and  bond  house,  at  an  estimated 
cost  of  $5,000.  The  owner  is  John  Sut- 
ton. Architect  and  general  contractor. 
M.  Dillon.  Port  Dover,  who  will  pur- 
chase material.  To  be  of  two  storeys 
and  basement.  25  x  80,  pressed  brick  con- 
struction, concrete  foundation,  electric 
lighting,  concrete  floors,  wood  and  metal 
lath,  plate  and  prismatic  .glass,  freight 
elevator,   cornices,   metal    beams,  store 


fronts  and  fixtures,  sidewalk  lights, 
screens,  weather  strijjs,  water  wheels. 

Stowe  Island.  Ont. 

Plans  have  been  prepartd  for  a  boat 
house,  estimated  to  cost  $0,000,  for  W. 
H.   Nichols,    of    the  General  Chemical 
Company,    New   York   City.  Architect, 
L.  Lent,  Gananoque,  Ont. 

Victoria,  B.  C. 

The  National  Amusement  Company, 
of  Vancouver,  (W.  B.  Nichols,  Manag- 
ing Director)  are  having  plans  prepared 
for  the  erection  of  a  new  theatre  in  this 
city. 

Wallaceburg,  Ont. 

A  concrete  business  block  building  will 
be  erected  in  the  Fall,  at  an  estimated 
cost  of  $2,000,  to  replace  one  recently 
destroyed  by  fire.  The  owner  is  Samuel 
Colhnger. 

Windsor,  Ont. 

Plans  are  in  progress  for  alterations  to 
store  on  Sandwich  Street  W.,  to  con- 
.'.ist  of  plate  glass,  1  freight  elevator  and 
^tore  fronts,  and  to  cost  .$3,500.  Owner 
V\ .  C.  Kennedy,  care  of  Gas  Company! 
Architects,  Leybourne  and  Sewell,  Sand- 
wich Street  E. 

The  walls  have  been  started  on  the 
store  and  flats  on  V/yandotte  Street  The 
owner  is  W.  K.  Kaplan,  Wyandotte  St  ■ 
architect,  J.  C.  Pennington,  Labelle 
Building.  The  building,  under  general 
contractor  S.  Berch,  33  Parent  Avenue 
to  consist  of  two  storeys,  70  x  35,  brick 
construction  and  foundation.  Contrac- 
tor will  do  most  of  work  except  some  by 
day  labor. 

Winnipeg,  Man. 

Jntcrior  work  has  started  on  the  store 
and  olfice  building  which  are  beino- 
erected  on  Portage  Avenue,  for  D  s" 
(-  urry,  at  a  cost  of  $225,000.  J.  D  Atchi- 
son and  Company  of  this  city  are  the 
architects  and  the  Sutherland  Construc- 
tion Company,  Limited,  the  contractors. 

The  walls  are  up  of  the  stores  under 
construction  on  Corydon  and  Lilac 
Streets,  by  Fraser  &  McDonald,  513 
Gertrude  Avenue,  for  W.  &  J.  McBain 
1  he  estimated  cost  of  erection  is  $7  000 
Architect,  G.  G.  Teeter,  401  Donalda 
Building.  The  general  contractor  is  do- 
ing the  masonry,  carpentry  and  plaster- 
ing. Other  contracts  are  as  follows-— 
roofing,  Christie  Brothers,  .521  Henry 
Avenue;  painting.  F.  Ball,  173  Sher- 
brooke Street;  heating  and  plumbing. 
Beairston  Plumbing  Company,  Limited, 
For  Street,-  electric  fittings,  McDonald 
&  Willson  Lighting  Company,  Fort  St. 

Residences 

Berlin,  Ont. 

l^r.  L.  A.  .\lvin  Koep|)el,  59  King 
L.,  IS  considering  the  erection  of  an 
apartment  building  on  Frederick  Street 
Ihe  rough  plans  call  for  K!  apartments 
of  5  rooms  each. 

Blenheim.  Ont. 

Plans  are  in  i)rogress  for  a  $3,500  resi- 
dence to  be  erected  by  E..L.  Wedge  on 
t  hatham  Street.  The  construction  will 
consist  of  frame  and  Milton  I'ressed 
brick,  stone  and  concrete  foundation, 
shingle  roofing,  electric  lighting,  con- 
crete, maple  and  pine  floors,  lime  and 
sand  plastering. 

Chatham.  Ont. 

Excavating  is  going  on  for  the  erec- 
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tion  of  a  $:!,:!()()  residence  on  Cross  St. 
by  VV.  T.  Caniplieil,  71  J^aleigh  Street. 
Architect  and  general  contraccor,  I'rank 
Sparks,  Sands  btreet.  lo  be  of  2  stor- 
eys, 3H  X  ;iO,  concrete  foundation,  brick 
veneer  construction,  shingle  rool'ing, 
electric  li.M;liting,  steam  liealmg,  maple 
floors. 

Dalrymple,  Ont. 

■jlie  louiulalions  of  the  .$7,000  resi- 
deiu'i-  to  be  built  by  deo.  Uory,  IJal- 
rymi)le,  are  ni.  1  lie  house  will  be  ol 
local  brick  veneer  construction,  stoiu' 
foundation,  shingle  rooling,  hot  air  heat- 
ing, hard  wall  plastering.  .Architect  and 
general  contractor,  N.  E.  Plews,  Orillia. 

Hamilton,  Ont. 

I'lans  have  been  prepared  for  a  resi- 
dence on  C  arrick  Avenue,  estimated  to 
cost  $:!,()00.  Tile  owner  and  general  con- 
tractor is  j.  H.  Honey  ford.  The  house 
is  to  be  two  and  a  half  storeys  high,  of 
brick  construction. 

Halifax,  N.  S. 

The  residence  owned  liy  E.  A.  Wood, 
care  Wood  Brothers,  Limited,  Granville 
Street,  has  now  been  rooted,  and  con- 
sists of  storeys,  40  x  4.'j.  The  archi- 
tect is  A.  K.  C^obb,  Cragg  Huilding,  Bar- 
nngton  Street.  General  contractor,  G. 
H.  Wright,  address  care  E.  A.  Wood. 
Masonry,  roohng  and  piastering  l)y  gen- 
eral contractor.  •  Painting  by  Harrison 
Brothers,  .')(>  Harrington  Street.  Heat- 
ing, plumbing  and  electric  fittings,  Long- 
ard  i'.rolhers,  21:!  Mollis  Street.  Interior 
littings  are  being  installed  i)y  the  owner. 

Keady,  Ont. 

Albert  Hall,  '.»tli  Concession,  Keady, 
Owen  Sound,  contemplates  the  erection 
of  a  $H,00()  residence  to  replace  the  one 
destroyed  by  Ire.  Construction  to  be 
of  brick, 

London,  Ont. 

I'.xcavating  is  going  on  for  the  erec- 
tion of  a  $4,.'jOO  residence  on  Richmond 
Street.  Owner,  Miss  J.  Lashbrook, 
Richmond  Street.  Architects,  McBride 
&  Gilbert,  Edge  Block;  general  con- 
tractor. J.  A.  Stanley,  10.5:5  Richmond 
Street,  who  will  do  most  of  the  work  and 
sublet  some.  To  lie  two  storeys,  2.5  x 
;i2,  concrete  foundation,  solid  brick  con- 
struction. 

Montreal,  Que. 

The  roohng  has  been  started  on  the 
nine  fiats,  under  construction  by  Pascal 
Latreille,  :i.59r  St.  Huliert  Street,  at  a 
cost  of  $.5,000.  The  work  is  being  done 
by  day  labor,  electric  fittings  by  Ovihi 
Beaulieu,  St.  Urbain  Street.    To  be 

two  storeys,  7  x  33. 

Plastering  of  the  2  double  residences 
on  Oxford  Street  being  erected  by  Ar- 
thur Cloutier,  810  Durocher  Street,  Out- 
remont,  is  now  being  proceeded  with. 
Contracts  are  as  follows:  Roofing,  Jos. 
Lamarche,  896  Drolet  Street;  plastering, 
owner;  painting,  ().  Perras,  1163  Henri 
Julien  Avenue;  heating  and  plumbing, 
Mr.  Laberge,  care  owner;  electric  fit- 
lings,  G.  Martel,  329  Bernard  Street. 
The  residences  will  cost  $i:i.OOO,  and  will 
consist  of  3  storeys,  ;!1  x  :{7;  brick  con- 
struction. 

The  foundations  of  the  two  residences 
lo  be  erected  on  Marlowe  Street,  near 
Cote  Street  and  .Antoine  Road,  by  G.  C. 
Anglins.  Limited,  6')  Victoria  Street,  are 
now  in.  They  will  consist  of  3  storeys. 
34  x  43,  concrete  foundation,  terra-cotta 


construction,  fell  and  gravel  rf)f)fing,  hot 
water  healing.    ICstimaled  cost  .$10,000. 

Napanee,  Ont. 

Lxcavaling  for  the  erection  of  Judge 
J.  Madden  s  .$0,000  resid.ence  has  com- 
menced, the  work  being  done  by  day 
labor  under  supervision  of  architect,  A. 
Stuart  Allaster,  42  King  Street  E., 
Brockville.  Building  to  consist  of  2 
storeys,  :'.()  x  40;  pressed  brick,  shingle 
roofing,  hard  wall  plastering,  nujsaic 
tiling. 

Ottawa,  Ont. 

I'.xcavat iiig  has  been  completed  in  con- 
nection with  the  alterations  to  the  resi- 
dence on  VVilbrod  Street,  owned  by  J. 
A.  D.  Holbrook,  35  Clift  Street.  Cien- 
eral  contractor,  S.  F.  Smith,  449  McLeod 
.bireet.  io  be  36  x  31,  solid  brick  con- 
struction. Heating  and  plumbing,  R. 
Murphy,  411  Lisgar  Street.  Most  ot  the 
other  work  is  being  done  by  the  gen- 
eral contractor.  Architect,  J.  Albert 
liwart,  Booth  Building,  Sparks  Street. 

The  walls  of  the  $5,000  residence  on 
Bellwood  Street,  owned  Ijy  the  Oakland 
Land  Company  (address  VV.  J.  Spratt, 
^lunnyside  Avenue),  are  up.  lo  be  of 
brick  veneer  construction.  Contracts  as 
tollows: — carpentry,  VV.  Fryer,  5  Glen 
Avenue;  heating  and  plumi)ing,  J.  P. 
Band,  7  75  Bank  .Street;  electric  nttings. 
Dominion  Electric  Company,  417  Sparks 
Street. 

Good  progress  has  been  made  on  the 
alterations  to  the  apartment  house  which 
is  being  erected  on  Scjinerset  Street  by 
L.  D.  Joyce.  Ihe  owner,  Mr.  Joyce,  is 
in   tlie  market  for  interior  fittings. 

The  rooling  has  been  reached  of  the 
$30,000  apartments  under  construction 
by  Chas.  Holbrook  &  Son,  435  Somerset 
Street.  'Ihey  are  to  be  of  brick  veneer, 
i'lastering  by  Broo9ks  and  Davis;  paint- 
ing, owners;  electric  fittings,  W.  k.  Mc- 
Callum,  535  Bank  Street. 

The  foundations  have  been  started  of 
the  three  residences  on  Melrose  Street 
to  be  built  by  Foster  and  Marks,  11 
Irving  Avenue,  at  a  cost  of  $5,000.  To 
be  ot  brick  veneer,  stone  foundation. 
Plastering  by  W.  Lethbridge,  care  Fos- 
ter &  Marks;  heating,  James  Phillips, 
1005  Wellington  Street;  plumbing,  H. 
Lethbridge,  1st  Avenue;  electric  littings. 
Dominion  Electric  Company,  417  Sparks 
Street. 

The  rooling  has  been  reached  of  the 
$5,500  residence  on  Woodlavvn  Street 
under  construction  by  Cuthbert  &  Clark, 
14;j  Hawl borne  Street,  for  E.  G.  Brown, 
Hope  (-  liaiiibcrs.  Work  consists  of 
stucco  and  brick  veneer  construction. 
Heating  and  plumbing  by  Thomas  Wal- 
ters. 388  Booth  Street. 

Port  Elgin,  Ont. 

The  construction  of  two  residences  at 
$1,500  each  is  contemplated  by  D.  J. 
Izzard.  They  will  consist  of  white 
brick  construction,  stone  foundation, 
shingle  roofing,  hot  air  heating,  electric 
lighting,  pine  floors.  The  old  buildings 
now  on  the  lot  will  be  torn  down  antl 
rough  lumber  used  on  new  houses. 
Owner  will  purchase  sash,  doors,  and 
trimmings.  Work  done  by  day  labor, 
lo  start  this  month. 

.\.  J.  Vanderlick  coiitciuplaUs  the 
erection  of  two  residences  at  $1,500 
each.  Thej'  will  consist  of  white  brick 
construction,  shingle  roofing,  hot  air 
heating,  electric    lighting,    pine  floors. 


The  owner  will  |)rol)ably  buiUl  this  I'ail 
by  day  labor. 

Preston,  Ont. 

Excavating  is  being  proceeded  with 
for  the  construction  of  a  $;i,300  resi- 
dence by  Bernhardt  &  'Spalding,  King 
Street.  General  contractors,  Kmzel  & 
Sons.  To  consist  of  concrete  block  con- 
struction, concrete  foundation,  shingle 
roofing,  electric  lighting,  maple,  i)inc  and 
concrete  floors. 

Quebec,  Que. 

The  foundations  are  in  for  a  $:!,0()0 
frame  and  brick  residence  to  be  erected 
on  St.  Luc  Street  by  F.  X.  Turcotte. 

The  foundations  are  in  for  a  $5,000 
residence  on  Second  Avenue,  Stadacona, 
tor  J.  j.  Cameron.  Phe  general  contrac- 
tor is  j.  Bornais,  of  Liniollou.  I'he  build- 
ing is  to  be  three  storeys  high,  of  brick 
construction. 

Excavating  is  in  progress  for  a  $5,000 
house  on  Bourliamarque  Avenue  tor 
Arthur  Frenettte,  who  will  put  up  the 
building  himself.  Ihe  house  is  lo  be 
three  storeys  high,  of  brick  construc- 
tion. 

Excavating  is  being  proceeded  with 
for  the  erection,  at  an  estimated  cost  <ji 
$5,000,  ot  a  residence  on  cnariesbourg 
Koad  by  Esdras  Lavoie,  288  1  mrd  Ave., 
Limoilou.  Work  by  day  labor,  lo  con- 
sist of  :i  storeys,  35  x  ou;  concrete  foun- 
dation, frame  and  brick  construction; 
tin  and  asbestos  rooting  ;  hot  water  heat- 
ing. 

Excavating  is  going  on  for  the  .$3,000 
residence  to  be  erected  on  bixth  Street, 
between  Second  and  Ihird  Avenue,  Umi- 
oilou,  by  Gab.  Hamel,  Phird  Avenue, 
the  work  being  done  by  day  labor.  1  o 
consist  of  2  storeys,  '^j  x  j2,  concrete 
toundation,  brick  construction,  tin  and 
asbestos  roofing,  electric  iigfiting,  stove 
heating. 

Toronto,  Ont. 

A.  V\ot)lrich  is  to  put  up  a  pair  of 
two  and  a  half  storey  brick  houses  on 
Awde  Street,  at  a  cost  of  $7,500,  and  will 
let  the  smaller  trades. 

W.  Williams  has  commenced  the  erec- 
tion of.  two  two-storey,  brick,  detached 
residences  on  Morrison  Avenue,  and  will 
sublet  the  smaller  trades. 

The  foundations  of  the  detached  resi- 
dence, to  be  erected  by  R.  J.  Cole,  15 
-NorthclitTe  Boulevard,  are  in.  The  own- 
er superintends  construction  and  lets  to 
smaller  trades.  To  be  of  two  storeys. 
33  X  40,  brick  construction,  shingle  roof- 
ing, electric  lighting,  hot  air  heating, 
birch  and  spruce  floors,  mantels. 

The  walls  are  going  up  of  the  pair 
of  residences  being'  erected  on  tlls- 
wprth  Avenue  (156-8)  by  Purton  & 
Chennel,  634  Christie  Street,  at  a  cost 
of  $4,500.  The  owners  are  letting  smaller 
trades.  Structures  to  consist  of  2  stor- 
eys, 34  X  43;  brick  construction;  gas 
lighting;  hot  air  heating;  birch  and 
spruce  floors. 

T.  J.  .\llen.  48  Oakmont  Road,  is  erect- 
ing a  pair  of  residences  on  Boon  .\ve., 
at  a  cost  of  $3,600,  the  work  having  now 
reached  the  stage  of  flooring.  They  arc 
lo  consist  of  3  storeys,  34  .x  43;  brick 
construction.  Plumbing  is  by  G.  Ham- 
ilton &  Company.  494  Dundas  Street. 
Owner  is  still  receiving  tenders  for 
other  trades. 

Excavating  is  going  on  for  a  detached 
residence  to  be  erected  on  Lauder  .Vve. 
by  VV.  Edmonds,  16  Biggar  -Avenue,  at 
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a  cost  of  $j,0()(),  to  consist  of  2;/>  storeys, 
',14  X  34,  Ijrick  construction,  li(jt  water 
heating.  Tlie  owner  will  let  smaller 
trades. 

Plans  are  drawn  and  tenders  oijen 
for  the  erection  of  a  pair  of  resiliences 
iiu  Hope  Street  at  a  cost  of 
Owner  and  general  contractor,  who  is 
also  doing  the  carpentry  and  plumbing, 
C.  .\.  Drew,  11S»  Nairn  Street.  Tenders 
are  wanted  on  all  other  trades.  Build- 
ings to  consist  of  2  storeys,  brick  con- 
struction, hot  air  heating,  gas  and  elec- 
tric lighting,  lime  and  sand  plastering, 
mantels.    Work  has  not  yet  been  started. 

l'",xca\ating  is  going  on  for  the  erec- 
tion of  a  $;i,()00  residence  on  Mount 
l\o\al  .Avenue  b>'  Robert  Stevenson,  637 
Indian  Road,  who  will  sub-let  smaller 
trades.  To  be  of  SJ/j  stores,  brick  con- 
struction, hot  water  heating,  shingle 
sooting,  electric  lighting,  lime  and  sand 
plastering. 

Excavating  is  being  proceeded  with 
on  Thorne  Crescent,  for  the  erection  of 
a  residence  by  J.  Edmonds,  71  Oakwood 
.\venue,  to  cost  .1:4, 000  and  to  be  of  3'/j 
storeys,  brick  construction,  hot  water 
heating,  gas  and  electric  lighting,  shingle 
rooting.  Owner  will  sub-let  smaller 
trades. 

Work  is  to  be  commenced  at  once 
on  the  two  detached  residences  to  be 
erected  by  L.  Hailey,  owner,  in  trust, 
:!0  Glenholme  .\venue,  who  will  sub  let 
to  smaller  trades.  They  are  to  consist 
of  two  storeys,  20  x  42,  brick  construc- 
lion  and  foundation,  shingle  roohng,  hot 
water  heating,  electric  and  gas  lighting. 

Winnipeg,  Man. 

The  $4,500  residence,  under  construc- 
tion by  R.  C.  Mitchell,  :il2  ITorence  .Ave- 
nue, has  now  been  roofed.  Plumbing 
and  heating  are  being  done  by  C.  C. 
Young  Company,  Limited,  1650  McDer- 
niot  Avenue;  electrical  httings,  N.  Mac- 
Donald,  280  Pjartlett  Avenue;  jiainting 
by  the  general  contractor. 

Work  is  in  progress  on  the  $:i,500 
residence  under  erection  on  Kathgar  St., 
between  Nassau  and  John  Streets,  by 
W.  Parker,  473  Beresford  Avenue.  The 
building  is  to  be  of  two  storeys,  24  x  :iS, 
stone  foundation,  frame  construction, 
electric  lighting,  shingle  roohng,  hot 
water  heating. 

CONTRACTS  AWARDED. 

London,  Ont. 

The  f(dlowing  contracts  have  been 
awarded  in  connection  with  the  $0,000 
residence  which  VV.  D.  Thomas  is  erect- 
ing on  William  Street  according  to  plans 
prepared  by  J.  V.  Munro.  architect,  of 
this  city: — plastering.  \  Dowell;  paint- 
ing an<l  glazing,  (jeorge  Pmrdick;  roof- 
ing. I.  Whittaker;  heating  and  plumbing, 
L.  .(.'  O' Dell— all  of  Toronto. 

Ottawa.  Ont. 

The  contract  for  the  alterations  and 
additions  to  the  residence  on  W'ilbrod 
Street  of  J.  .\.  Holbrook,  25  ClilT  Street, 
at  a  cost  of  $7,000.  has  been  awarded  to 
S.  v.  Smith.  448  McLeod  Street.  .Archi- 
tect. J.  .\lbert  Ewart.  Booth  Building. 
.Sparks  Street.  The  work  consists  ol 
concrete  block  and  brick  construction, 
stone  foundation,  tar  and  gravel  rooting, 
hot  water  heating,  electric  lighting. 

Toronto.  Ont. 

In  connection  with  the  residence  be- 
ing erected  on  Neville  Park  Boulevard 
by  J.  T.  Moore,  30  Brookmount  Road, 


the  following  contracts  have  been  let: — 
plumbing,  Duft'art  Bros.,  862  Kingston 
Road;  heating.  Pease  Foundry  Company, 
ITS  King  Street  E.;  plastering,  E.  Bur- 
idge,  395  Woodbine  Avenue;  painting,  G. 
Over,  299  Woodbine  Avenue;  electrical 
work,  A.  Partridge,  11  Wayland  Avenue. 

The  contract  for  plumbing  and  heat- 
ing at  the  residence  built  on  Pine  Cres- 
cent for  W.  M.  Miskelly,  174  Victor 
Avenue,  has  been  let  to  James  Fiddis, 
60  Wineva  Avenue,  the  contract  for  elec- 
trical work  to  Dawson  &  Palmer,  276 
Waverley  Road,  and  for  plastering  to  S. 
J.  Bailey,  73  Bedford  Park  Avenue. 

J.  M.  Heale,  01  Oakmount  Road,  has 
let  the  contract  for  plastering  a  resi- 
dence erected  on  Indian  Road  to  James 
Robertson,  615  Lansdowne  Avenue. 

In  connection  with  the  residence  erect- 
ed at  50  Indian  Grove,  for  Morden  Neil- 
son,  311  Gladstone  Ave.,  the  contract  for 
electrical  work  has  been  let  to  W.  B.  Gib- 
son, 27  Colborne  Street,  and  for  concrete 
work  to  the  Ramsay  Construction  Com- 
npay,  37  Indian  Road  Crescent. 

The  general,  carpentry  and  masonry 
contracts  for  the  erection  of  an  addi- 
tion to  the  residence  at  Wrentham  Place 
and  Roxborough  Street  E.  for  R.  A. 
Beggs,  Confederation  Life  Building,  have 
been  let  to  W.  A.  Nixon,  146  Ossington 
Avenue.  Approximate  cost,  $6,000.  Brick 
construction,  shingle  roofing. 

In  connection  with  the  residence  and 
garage  in  course  of  erection  on  Con- 
naught  Avenue,  York  Township,  for  E. 
B.  Varey,  142  Melgund  Road,  the  car- 
pentry contract  has  been  awarded  to 
P.  A.  Schwalm,  409  Shaw  Street,  the  con- 
tract for  heating  and  plumbing  to  Robert 
Ross,  1349  Queen  Street  W.,  and  for 
electrical  work  to  Edwards  &  Coley,  055 
Dupont  Street. 

The  contract  for  plastering  the  resi- 
dence erected  at  34  Bracondale  Hill 
Road  for  W.  Murray,  72  Forest  Hill 
Road,  has  been  let  to  H.  G.  Finbow,  490 
Manning  Avenue, 

In  connection  with  the  residence  built 
on  Wightman  Avenue  by  Playter  & 
Chapman,  170  Danforth  Avenue,  the  con- 
tract for  plastering  has  been  let  to  C. 
W.  Baldwin,  1020  Gerrard  Street  East. 

In  connection  with  the  residence  built 
at  90  Balsam  Avenue  by  George  M.  Mar- 
tin, 100  Wood  Street,  the  heating,  plumb- 
ing and  electrical  contract  has  been  let 
to  Hillier  &  Company,  2199  Queen  Street 
E.,  and  the  plastering  contract  to  White 
Bros.,  55  Hunter  Street.  Painting  not 
let. 

The  general  contract  for  the  erection 
of  a  pair  of  residences  at  29  Auburn 
Avenue  for  Miss  E.  Dickens,  101  Glou- 
cester Street,  has  been  let  to  J.  J.  Leg- 
gatt,  82  Auburn  Avenue.  Brick  con- 
struction, shingle,  felt  and  gravel  roof- 
ing.    Estimated  cost,  $3,500. 

Westmount,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  built 
on  Edgehill  Avenue  for  C.  W.  Tinling, 
450  MacKay  Street: — masonry,  carpen- 
try and  plastering.  A.  K.  Hutchison.  New 
Birks  Building;  tiling,  James  Walker 
Hardware  Company,  Limited,  253  St. 
lames  Street;  roofing,  Richardson,  Sim- 
ard  &  Company,  745  Clarke  Street;  heat- 
ing and  plumbing.  J.  Campbell,  450  Guy 
Street;  electrical  work,  \'incent  &  Say 
Electric  Company,  25  Union  Avenue. 

The  contract  for  electrical  work  at 
the  residence  built  at  Redfern  and  West- 


mount  Avenues  by  J.  Quinlan,  4412  St. 
Catherine  Street,  Montreal,  has  been  let 
to  McDonald  &  Wilson  Company,  Limit- 
ed, 99  Drummond  .Street. 

Wiarton,  Ont. 

Work  has  been  commenced  on  the 
erection  of  a  rectory  in  connection  with 
Trinity  Church.  The  masonry  contract 
has  been  let  to  F.  Roljertson  and  the  car- 
pentry contract  to  G.  Hurbut.  Approxi- 
mate cost,  $:i,50().  A  quantity  of  stone 
is  required. 

Power  Plants,  Electricity  and 
Telephones 

Beverly  Township,  Ont. 

The  ratepayers  have  approved  a  by- 
law to  raise  $4,500  for  the  installation 
of  the  hydro-electric  system.  \V.  Wood, 
of  Rocton,  is  Clerk  to  the  Towiislii|) 
Council. 

Govan,  Sask. 

The  Scandinavian  Rural  Telephone 
Company,  Limited,  have  let  the  contract 
for  the  construction  of  their  system  to 
Brown  &  McKenzie,  Regina,  at  $3,400. 
Equipment  has  been  purchased. 

Guelph,  Ont. 

The  walls  of  the  .$22,000  telephone 
building  on  Cork  Street  are  up.  The 
building  is  under  the  construction  of 
the  general  contractors,  P.  H.  Secord 
and  Sons,  Limited,  133  Nelson  Street, 
for  the  Bell  Telephone  Company  (head 
office,  Montreal),  and  will  be  of  two 
storeys,  33  x  52.  Galvanized  iron  and 
rooting  by  Turnlnill  &  Cutcliffe,  care 
general  contracttor. 

Listowel,  Ont. 

\'ote  is  to  be  taken  on  August  21st 
on  a  by-law  authorizing  the  installation 
of  hydro-electric  system  at  a  cost  of 
$6,600.    Town  Clerk,  Wm.  Bright. 

Milverton,  Ont. 

A  by-law  was  submitted  by  the  Town 
Council  "and  carried  on  July  :iOth,  for 
the  installation  of  Hj-dro-Electric  Sys- 
tem. Town  Clerk,  W.  D.  Weir. 

Mount  Forest,  Sask. 

An  extension  of  the  telephone  system, 
to  cost  $11,000,  is  contemplated  by  the 
Mount  Forest  Rural  Telephone  Com- 
pany (Secretary,  I.  A.  Monsees).  The 
line  is  to  be  approximately  40  miles  long, 
88  circuit  miles  of  wire  connecting  Ale- 
fort,  Mount  Forest,  Bagley  and  Brock- 
ington. 

Palmerston,  Ont. 

.\.  by-law  has  been  carried  to  intro- 
duce the  hydro-electric  system.  Town 
Clerk.  H.  Hyndman. 

Southampton,  Ont. 

.\  bN-law  providing  for  the  installation 
of  a  hydro-electric  system  at  an  approxi- 
mate cost  of  $i:!.000  will  be  submitted 
shortly.    Town  Clerk.  J.  C.  l'".skford. 

St.  Hilaire,  Que. 

Tenders  are  open  and  will  be  received 
by  the  Municipal  Council  up  to  0  p.m.. 
.August  2:ird.  for  the  construction  of  an 
electric  lighting  system.  Plans  and  speci- 
lications  are  with  the  Secretary-Trea- 
surer. I.  F.  M.  Desrochers. 

CONTRACTS  AWARDED 

Beaverdale.  Sask. 

In  conneclion  with  the  telephone  sys- 
tem,  owned    by    the    Creekside  Rural 
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Telephone  Company,  I-iinitcd  (.Sec-y.- 
'I  reasurer,  A.  L.  Aslulown),  the  contract 
lias  l)cen  awarded  to  Houston  'I'allmaii 
Company,  Regina,  at  a  cost  of  .$4,95^. 
The  contractor  will  purchase  material. 

Winnipeg,  Man. 

The  followiriif  contracts  .  have  been 
.•ivvarded  in  connection  with  the  telephone 
huildinfj;  which  is  l)cing  erected  here  by 
the  Bell  Telephone  Company  at  a  cost 
of  ,$45,000:— roofing,  G.  W.  Reed  &  Com- 
])any,  Montreal;  architectural  ironwork, 
John  Watson  &  Son.  Montreal.  The 
architect  for  the  building  is  W.  J.  Car- 
michael,  Montreal,  and  the  general  con- 
tractors arc  Anglins,  Limited,  Montreal. 


Fires 

Bridgeburg,  Ont. 

The  barn  owned  by  Jonas  Sherk,  of 
this  town,  was  destroyed  by  fire  last 
week,  at  a  loss  of  $4,000. 

Burlington,  Ont. 

The  store  owned  l)y  Taylor  Brothers, 
of  this  town,  was  destroyed  by  fire  last 
week,  at  a  loss  of  $4,000. 

Bury,  Que. 

L.  H.  Martin's  sawmill  has  been  des- 
troyed by  fire,  with  a  loss  of  $8,000. 
Owner  will  rel)uihl.  Machinery  will  be 
required. 

Centreville,  Ont. 

A  Ijarn  belonging  to  Alonzo  Johnston 
has  been  totally  destroyed  by  fire.  Loss 
partly  covered  by  insurance. 

Fredericton,  N.  B. 

A.  E.  Kill)nrn's  residence  ami  barn  on 
the  Woodstock  Road  have  been  com- 
pletely destroyed  by  fire.     Loss,  $5,000. 

Glace  Basy,  N.  S. 

The  residence  and  store  of  Morris  .Sil- 
lier, Reserve  .Street,  has  lieeii  burnt  down 
and  totally  destroyed,  the  loss  amount- 
ing to  $3,500. 

Gravenhurst,  Ont. 

Tile  boat'liuilding-  plant  of  H.  Ditch- 
burn  &  Company.  Muskoka  Wharf,  lias 
been  partially  destroyed  by  fire. 

Hartland,  N.  B.  (near) 

A  residence  uvviied  liy  Isaac  More- 
house has  been  totally  destroyed  by 
fire. 

Junetown,  Ont. 

Fire  has  destroyed  the  residence  of 
J.  A.  Herbison.  Loss,  $;!,000,  partially 
insured. 

ICnowlton,  Que. 

Fire  has  destroyed  the  Y.  M.  C.  A. 
Building,  causing  loss  to  the  extent  of 
$3,300.    Matron,  Miss  Strathy. 

L'Assomption,  Que. 

A  carriage  factory  owned  liy  T.  Bedard 
Company  was  destroyed  by  fire,  at  a 
loss  of  $8,000.  The  owner  will  rebuild 
and  require  machinery. 

Leamington,  Ont. 

A  residence  and  barn  belonging  to  A. 
E.  Reach,  Concession  (".,  have  been  des- 
troyed Ijy  fire.     Loss  $:i,000. 

Mitchell,  Ont. 

W.  G.  Wills'  theatre  has  been  totally 
destroyed  l)y  fire. 
Norland,  Ont. 

Fire  has  totally  destroyed  James 
Bryant's  sawmill. 

North  Bay,  Ont. 

The  (lorddii  Lumber  Comi)any.  Cache 


Bay,  have  suffered  the  loss  of  their  saw 
mill,  the  destruction  Ijy  fire  amounting 
to  a  loss  of  $150,000,  which  is  covered 
by  insurance  to  the  extent  of  $75,000. 

Oneida  Township,  Ont. 

Fire  has  destroyed  a  barn  belonging 
to  E.  Herod,  Caledonia.  Loss,  $3,000,  in- 
surance $2,000.  Owner  will  build  a  barn 
of  steel  construction. 

Ottawa,  Ont. 

Stables,  (jwned  by  the  Ottawa  Trans- 
fer Company,  Lisgar  Street,  have  been 
damaged  by  fire.  The  loss,  $3,000,  is 
covered  by  insurance. 

Ponoka,  Alta. 

Tile  flour  mill  belonging  to  Alexander 
&  Tugman  has  l)een  destroyed  by  fire. 
Loss  $5,000, 

Port  Moody,  B.C. 

The  residence  owned  by  Mr.  James 
Lafia,  George  Street,  has  been  com- 
pletely destroyed  by  fire.  Partly  insured. 

Rosedale,  B.  C. 

A  shingle  mill  owned  by  Messrs.  Lang 
&  Rodd  was  damaged  by  fire,  the  loss 
amounting  to  $4,000. 

St.  Gerard  Magella,  Que. 

Jean  Carreau's  residence  and  stable 
have  been  gutted  by  fire,  with  a  loss  of 
$5,000. 

St.  Johns,  Que. 

Mr.  C.  Pontre  has  had  his  Ijarii  and 
slables  totally  destroyed  by  lire,  the  loss 
amounting  to  $4,000.     Partly  insured. 

Sudbury,  Ont. 

Fire  lias  destroyed  tw(j  residences  and 
a  barn  on  Station  Street,  belonging  to 
I'eter  Taylor  and  Marko  Genaro. 

Warren,  Ont. 

.\  business  block  and  a  number  of  res- 
idences have  been  destroyed  by  fire. 
Approximate  loss,  $100,000.  Owners,  E. 
Langlois,  residence;  D.  Laporte,  hotel; 
.S.  Soufrine,  store;  M.  J.  Dubeau,  post 
office;  M.  Burke,  store;  H.  H.  Roy,  store 
and  residence;  A.  Parisen,  residence; 
Mrs.  Chartier,  residence;  A.  E.  Partei- 
slick,  residence;  Boyd  &  Roy,  machin- 
ery shed  and  office. 

Welland,  Ont. 

Fire  has  destroyed  four  residences  on 
Second  Street,  the  property  of  William 
Mitchell,  Aqueduct  Street.  Loss,  $5,000, 
partially  insured. 

Mr.  .Samuel  I^.  Lambert  suffered  the 
loss  of  his  roller  rink  on  Dennistoun 
.Street,  totally  destroyed  by  fire  at  a  loss 
of  $5,000.  Insurance  covers  the  damage 
In  an  extent  of  $3,000.  It  is  expected 
llial  tile  rink  will  be  rebuilt. 

Westmount,  Que. 

The  residence  llGO-8  Selby  .Street,  part 
owned  by  Mr.  H.  J.  Ross,  180  St.  James 
.Street,  Montreal,  has  been  destroyed  by 
fire.  Repairs  will  be  made  shortly.  The 
loss  is  to  the  extent  of  $4,000. 


Miscellaneous 

Clinton,  Ont. 

I'yam  &  Sutter  are  receiving  prices  on 
fireproof  roofing  and  Brantford  artificial 
green  roofing  tile. 

London,  Ont. 

J.  \'okum.  care  of  Hyman's  Tannery, 
will    be    ill    the    market    shortly    for  all 


e(|uipnient  necessary  for  the  manufac- 
ture of  oils  and  tanning  fluids. 

Moncton,  N.  B. 

f'rices  on  a  planer,  with  calking  knives, 
and  on  a  75-ton  engine,  standard  gauge, 
are  being  received  by  E.  R.  Reid,  Man- 
ager of  the  Minto  Hotel. 

A.  R.  C.  Clarke  &  Son,  51  Water  Street, 
are  receiving  prices  on  a  trencher  and 
small  steam  shovel  for  water  and  sewer- 
age w^ork. 

Montreal,  Que. 

S.  &  .'\.  Brochu,  294  St.  Catherine  St. 
E.,  arc  receiving  prices  and  other  in- 
formation with  respect  to  brick,  cement, 
concrete  mixers,  glass,  lumber,  sky- 
lights, wood  and  graphite  paint,  plumb- 
ing fixtures  and  woodworking  machinery. 

Ottawa,  Ont. 

The  f)cpartment  of  Marine  &  Fisheries. 
Ottawa,  will  receive  tenders  until  Aug- 
ust IfUh  for  the  construction  of  a  wooden 
lighthouse  on  concrete  piers  at  McQues- 
tion  Point,  Renfrew  County.  Plans  at 
office  of  the  Department,  and  at  the  Post 
Offices,  Pembroke,  .-Xmprior,  Renfrew, 
and  Fort  William,  Pontiac  County,  Que. 

Sandstone,  Alta. 

The  Southern  .\lberta  Refineries,  Lim- 
ited, Lougheed  Building,  Calgary,  are 
receiving  prices  on  machinery  necessary 
for  oil  refining. 

Trois  Pistoles,  Que. 

J.  H.  Morine  et  Fils  are  receiving 
prices  and  other  information  with  regard 
to  cement,  steel,  metal  lath,  screens, 
seating,  hot  water  boilers,  hot  air  fur- 
naces, pine  and  bass  lumber,  metal  shut- 
ters and  woodworking  machinery. 

Winnipeg,  Man. 

Josie  &  McLeod,  49  Gertie  Street,  are 
receiving  prices  and  catalogues  on  hot 
water  boilers,  black,  galvanized  and  cast 
iron  pipes,  ^-inch  to  4-inch,  hydraulic 
pumps,  cast  and  galvanized  iron  fittings, 
radiation  and  valves. 


Market  for  Machinery  in  Switzerland 

Perhaps  never  before  in  the  history  of 
Switzerland  has  there  existed  such  pro- 
mise foi'  independent  commercial  pro- 
gress as  at  present.  The  state  of  war. 
involving  the  prin(,-ipal  nations  of 
I'.urope,  is  responsible  for  much  opti- 
mism in  that  country. 

Many  Swiss  firms  which  have  been 
dependent  upon  European  representa- 
tives in  surrounding  countries  for  pro- 
ducts coming  from  the  Orient.  England, 
and  .\merica,  now  look  forward  to  inde- 
|>endence  when  seeking  to  supply  their 
own  demands  through  importation.  They 
believe  that  the  time  has  arrived  when 
it  will  be  mutually  advantageous  for  Am- 
erican manufacturers  and  exporters  and 
Swiss  buyers  to  establish  direct  connec- 
( ions. 

Increasing  demands  are  now  being 
made  upon  foreign  representatives  in 
.Switzerland  for  American  goods,  and  in- 
dications are  that  they  will  continue  to 
grow.  One  importer  of  .\merican  ma- 
chines and  machine  tools  states  that  his 
iirm  is  receiving  many  substantial  orders 
for  American  products,  whereas  goods 
manufactured  on  the  continent  of  Europe 
were  formerly  in  demand.  He  believes 
that  during  the  war  and  for  some  time 
afterwards  orders  will  be  placed  in  Switz- 
erland for  machinery  and  tools  which 
have  previously  been  given  direct  to  fac- 
tories in  surrounding  countries. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbme 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 
INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  IngUs  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 


14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 


Tenders  and  For  Sale  Department 


Notice  to  Contractors 


Incinerator 


Sealed  tenders,  addresser!  to  tlie  Cliairiuaii  and 
Members  of  tlie  Hoard  of  Control,  will  be  re- 
ceived by  the  Secretary  of  the  Hoard  of  Control, 
Cily  Hall,  Ottawa,  up  to  4  p.m.,  Thursday,  Aug- 
ust 26th,  1915,  for  an  Incinerator  for  the  City  of 
Ottawa. 

.\ny  tender  received  after  the  above  static! 
time  will  be  declared  informal. 

Specilications  and  full  particulars  inay  be  oli 
tained  on  application  to  the  city  Engineer's  office, 
lity  Hall. 

The  Coi]ioration  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

F.  C.  ASKWITII, 

.Acting  Cily  Engineer. 
Ottawa,  .\ugiist  ;!rd,  lOl.'j.  32 


Tenders  Wanted 


Tenders  will  be  received  by  the  undersigned, 
Township  Clerk,  up  to  2  o'clock  p.m.  on  Satur- 
day, the  21st  day  of  August,  1916,  for  the  con- 
struction of  Municipal  Drain  No.  in  the  Town- 
ship of  Maryborough,  containing  about  2.5,382.0 
cvibic  yards  of  excavation. 

Plans,  ])rofiles  and  specifrcations  of  this  drain 
may  be  seen  at  the  drug  store  in  the  village  of 
iMoorefield  or  at  the  engineer's  office  at  West 
Montrose. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. .Satisfactory  bondsmen  or  a  marked 
cheipie  for  5  i)er  cent,  of  tender  will  be  rcciuired. 

W.  W.  SCOTT, 
Clerk  of  the  Tw]!.  of  Maryborough, 
.Moorefield  P.  O. 

C.  D.  BOWMAN,,  O.  L.  S., 
Engineer-in-charge, 
;!2-.'i;;  West  Montrose,  Out. 


Tenders  for 
Wrecking  Buildings 


Sealed  tenders  will  be  received,  addressed  to 
the  Chairman  of  the  Finance  Committee,  City 
Buildings,  St.  Catharines,  up  to  5  o'clock  p.m. 
of  Tuesday,  August  24th,  1915,  for  the  wrecking 
and  removal  of  the  following  buildings  on  the 
right-of-way  to  the  St.   Paul  .Street  Bridge. 

3  Blocks  of  Brick  .Stores.  . 

2  Brick  Residences. 

1    Large  Stone  Residence. 

liarns  and  Sheds. 

.\n  alternative  tender  will  also  be  receiveil 
for  the  salvage  of  the  lot  of  the  I.  ().  O.  F. 
property,    together    with    their  building. 

.S|iecifications  and  information  regarding  the 
work  may  be  obtained  at  the  office  of  the  City 
Engineer. 

Tenders  will  be  received  for  each  building  sep- 
arately or  for  all  in  bulk.  A  marked  cheque  for 
Fifty  dollars  must  accompany  each  tender.  The 
City  does  not  bind  itself  to  accept  the  highest 
or  any  tender. 

W.  P.  NEAR, 
31-3i2  City  Engineer. 


TOWN  OF  BURLINGTON 

PROVINCE  OF  ONTARIO 


WATER  WORKS 


.Sealed  tenders  will  be  received  by  the  Sec- 
retary of  the  I'oard  of  Water  Commissioners 
until  S  ]).m.  on 

Monday,  August  23rd,  1915 

for  the  construction  of  a 

Reinforced 
Concrete  Gallery 

and  connections  thereto 

Plan  and  Specification  may  be  ^cen  at  tlic 
office  of  the  Water  Coninii-.sicnu-i  s,  Burlington, 
or  at  the  office  of  the  Ishkuu  ci  s,  2114  Mail 
Building,  Toronto. 

Lowest  or  any  teniler  not  necessarily  accepted. 

M.   C.   SMITH,  Esip,  Chairman. 
JAS.  S.  ALLEN.   Esq.,  Secretary. 
CHIPMAN    AND    POWER,  Engineers. 
Toronto,   .\ug.   '.>tli,  B»15. 


Sealeil  tenders  addressed  to  the  unilcvsit;nid, 
and  endorsed  "Tender  for  I'artial  removal  of 
Tower,  Victoria  Memorial  Musevini,  ()ttawa, 
Out.,"  will  be  received  at  this  office  until  4  p.m.. 
on  Tuesday,  August  17,  1915,  for  the  work  men- 
tioned. 

Plans,  s|M  .  iiii  iiion  and  form  of  contract  can 
be  seen  and  f'.iiii-  ..f  tender  obtained  at  the  offices 
of  .Mr.  Th..s.  A.  Hastings,  (Terk  of  Works,  Postal 
Sl-iti..n  Toronto,  to  Mr.   R.   L.  Deschamps, 

(Iverscei,  1  )ntn.  Hldgs.,  Montreal,  and  to  the 
Chief  Architect.  Department  of  Public  Works. 
( )ltawa. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  sig- 
natiue-..  stating  their  occupations  and  places  of 
I  (  -.iili  nrc.  In  the  case  of  firms,  the  actual  sig- 
ii.ilin<'.  the  nature  of  the  occupation,  and  place 
of  lesidence  of  each  inember  of  the  firm  must 
be  given. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted clieque  on  a  chartered  bank,  payable  to 
the  order  of  the  Honourable  the  Minister  of  Pub- 
lic Works,  equal  to  ten  per  cent.  (10  p.c. )  of 
t'u-  amount  of  the  tender,  which  will  be  forfeited 
if  the  person  tendering  decline  to  enter  into  a  con- 
tract when  called  upon  to  do  so,  or  fail  to  com- 
plete the  work  contracted  for.  If  the  tender  be 
not  accepted  the  cheque  will  be  returned. 

Th  Department  does  not  bind  itself  to  accept 
the  lowest  or  any  tender. 

By  order, 

R.  C.  DESROCIIERS, 

Secretary. 

Department  of   Public  Works, 

Ottawa,  .\ugust  ">,  11)1"). 

Newspapers  will  not  be  paid  for  this  advertise- 
ment if  they  insert  it  without  authority  from  the 
Department. — S3978.  .'VJ 


WANTED 


A  superintendent  for  construction  of  a  good 
cla.ss  of  buildings.  State  age,  eriucation  and  ex- 
perience.    Apply  Box  2:51,  Contract  Record,  To- 

r'lnlo. 


TENDERS 


Scaled  tetulers  will  be  received  by  the  umler- 
signed  up  to  noon  on  Monday,  August  16th,  for 
the  construction  of  a  Municipal  Drain  in'  the 
lownship  of  .Minto,  known  as   Drain   No.  <i. 

The  drain  is  about  l*!,<lf)l)  feet  long  and  con- 
tains  approximately   \2,')()»  yards  of  excavation. 

Profile  and  specifications  can  be  seen  at  the 
ofBce  of  the  undersigned. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

W.  D.  McLELLAN, 

Clerk  of  Minto. 
Harriston,  Ont. 


Public  Works  Department 
JAMAICA,  B.W.I. 

Appointment  of  Superintendent 
of  Public  Works  (2nd  Class) 


(1)  .\i)plications  are  invited  from  persons  suit- 
able for  ajipointment  as  Superintendent  of  Pub- 
lic Works  in  Jamaica,  there  being  one  vacancy. 

(2)  Applicants,  who  must  be  between  25  and 
•'!.">  years  of  age,  must  produce  evidence  of  a 
good  general  education  and  of  some  technical 
training.  They  should  have  had  at  least  five 
years'  experience  under  a  civil  or  mechanical  en- 

I  gineer  or  contractor,  and  at  least  two  years  of 
that  jieriod  should  have  been  spent  on  works  of 
construction.  They  should  be  good  draughts- 
men, able  to  take  levels,  make  surveys,  and 
prepare  siiecifications  and  estimates  for  simple 
buildings  and  other  works.  They  should  also 
liave  some  knowledge  of  accounts. 

(3)  Salary  £20(1,  to  £250  by  annual  incre- 
ments of  £111,  and  in  addition  a  i)ersonal  allow- 
ance of  £11)  during  the  second  year  of  service, 
increasing  by  £10  per  annum  until  the  max- 
imum of    £.'j()  is  reached. 

Salary  will  be  subject  to  the  usual  deduc- 
tions, viz.,  4  per  cent,  in  respect  of  widows'  and 
ori)hans'  fund,  and  2  per  cent,  in  respect  of  pen- 
sion. An  allowance  in  lieu  of  travelling  ex- 
penses is  given  to  superintendents  not  stationed 
at  headquarters.  Security  must  be  given  to  the 
amount  of  £300  or  such  other  sum  as  the 
(jovernment  may  require. 

(4)  The  selected  applicant  will  be  required  to 
l)ass  a  medical  examination. 

The  appointment  will  be  on  probation  for  the 
first  six  months,  and  during  the  period  of  ]tro- 
bation  the  services  of  the  applicant  selectetl  may 
be  dispensed  with  on  one  month's  notice,  given 
in  writing,  or  on  payment  of  one  month's  sal- 
ary in  lieu  of  notice.  The  cost  of  a  first-class 
steamer  passage  from  New  York  or  Halifax  to 
.Tamaica  will  be  refunded  to  the  selected  ai)pli- 
cant. 

.Superintendents  of  Public  Works  (2nd  class) 
are.  after  satisfactory  service,  eligible  for  pro- 
motion to  the  rank  of  Superintendent  1st  class 
(  £.'{(H)- £4iK)),  and  to  the  grade  of  inspecting 
?:ngineer   (  &  £4r)0). 

(.T)  Applications,  accompanied  by  copies  of  not 
more  than  three  recent  testimonials,  should  reach 
the  Director  of  Public  Works,  Kingston,  not 
later  than  September  loth,  1915. 

J.  H.  W.  P.\RK. 
Director    of    Public  Works. 

Public   Works  Office. 

Kingston,  Jamaica,  B.W.I., 
24th  July,  1915. 


For  Additional  Tenders  See  Page  58 
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Investigate  Roofing  Claims! 


RAVEL  and  slag  roofs  laid  along  the  lines  of  The  Barrett  Specifica- 
tion  cover  most  of  the  first-class  buildings  of  the  country,  because 
the  experience  of  more  than  6o  years  has  proven  that— 


ist. — They    last  longer  than  any 
other  kind. 


ROYAL  BANK  BUILDING,  Toronto. 
Architects,  Ross  &  McDonald,  Montreal. 
•Gen.  Contractors:  George  A.  Fu'ler  Co.,  Limited, 

Toronto 

Rfg.  Contractors:  G.  Duthie  &  Sons,  Ltd..  Toronto 
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2nd.— There  is  no  painting,  coaling 
or  similar  maintenance  cost. 

3rd. — Their  unit  cost  per  year  of  ser- 
vice is  lower  than  any  other. 

Claims  regarding  roofing  should  be 
met  vv^ith  this  question  :  "How  many 
can  you  refer  to  who  have  used  say 
500  squares  of  your  roofing  on  a 
comparatively  flat  surface  for  ten 
years  and  bought  more?" 

Then  investigate  such  claims! 

We  can  supply  scores  of  names  for 
this  purpose. 

Exaggerated  statements  somelimes  sell  roofing,  because 
the  principles  of  Barrett  Specification  Roofs  are  not  well 
known  to  the  purchaser.  Once  he  understands  the  long 
service  they  give,  and  the  low  unit  cost,  he  will  have  no 
other  kind. 

Copies  of  The  Barrett  Specification  free  on  request. 


i 


special  Note 

We  advise  incorporating  in  i)lans  the  full  wording  of 
The  Barrett  .Specification,  in  onler  to  avoid  any  mis- 
inidcrstanding. 

If  any  abbreviated  form  is  desired,  however,  the 
following  is  suggested. 

ROOFING — Shall  he  a  Barrett  Specification  Roof 
laid  as  directeil  in  printed  .Specification,  revised  .\u- 
(.,'ii>t  using  the  niateiials  -.picil'icl  and  snh 

n  rl    I"  the  inspection  re(|uirenieni 
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COUNTY   OF  BRANT 


Scaled  tenders  clearly  endorsed  on  the  outside 
"Tender  for  Piittown  Jiridge  Abutments,"  will 
be  received  by  the  Counties  of  Oxford  and  Brant 
to  12  o'clock  noon,  on  Saturday,  August  14th, 
1916,  addressed  to  tlie  County  Clerk,  County 
Uuilding,  Brantford. 

(a)  For  Reinforced  Concrete  Abutments. 

and  alternatively 

(b)  For  Solid   Concrete  Abutments. 

Tenders  for  either  class  must  be  on  the  pre- 
scribed forms  and  accompanied  by  a  marked 
clic(|ue  for  per  cent,  of  the  amount  of  tlie  ten- 
der made  payable  to  the  Treasurer  of  the  County 
of  Hrant.  Plans  and  specifications  may  be  seen 
at  the  office  of  the  County  Kngineer,  from  whom 
tender  forms  may  be  lia<l.  Room  4  Temple  Build- 
ing, lirantford. 

ALAN  MAIR  JACKSON, 
.'>1  .''I'i  County  Engineer. 


TOWN    OF  THOROLD 

PROVINCE  OF  ONTARIO 


Sewerage  System 


Sealed  tenders  will  be  received  by  the  'i'own 
Clerk  vuitil  K  p.m.  Wednesday,  August  25th, 
1915,  for  the  construction  of  a  system  of  sanitary 
sewers  in  St.  Andrews  Wai'd,  comprising  about 
\i,'2'2fi  lineal  feet  of  pipe  laying;  also  for  the 
construction    of    sewage   pumi)ing  station. 

Sewer  i)ipes  are  to  be  furnished  by  contractor. 

Machinery  to  be  furnished  and  installed  by 
corporation. 

Plans  and  specifications  may  be  seen  at  the 
resident  engineer's  office,  Thorold,  or  at  the 
office  of  the  chief  engineers.  Mail  Building,  To- 
ronto, on  and  after  August  Kith,  VMri. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

jOSKPIl   B.\TTLE,  Esq.,  Mayor. 

1).  .).  C.  Munro,  Esq.,  Town  Clerk.  • 

(  IIIPM.W  &  POWER,  Engineers. 


Late  News  Items 

Beverly,  Alta. 

The  vvall.s  of  the  .school  hiiildiiiR  be- 
ing erected  for  the  School  Board  liy 
Henry  Walk,  Chaplin  Street,  at  a  cost 
of  $13, .500,  are  now  up.  Secretary  of  the 
School  Board,  H.  L.  Jordan.  Architect, 
E.  W.  Morehouse,  .'iO  Williamson  Build- 
ing.   Brick  veneer  construction. 

Danville,  Que. 

Tenders  are  open  and  will  he  received 
by  the  Secretary-Treasurer  of  the  Muni- 
cipal Council,  C".  B.  Brown,  until  noon 
August  18th,  for  the  construction  of 
l)ridges  as  follows:- — steel  bridge  60  ft. 
between  abutments  16  ft.  wide,  steel 
liridge  :i.5  ft.  between  abutments  16  ft. 
wide.  Plans  and  specifications  with  tlie 
Secretary-Treasurer. 

Egremont  Township,  Ont. 

.\  l)y-law  is  to  l)e  submitted  shortly  re 
hydro-electric  lighting  plant,  to  cost  $.'!,- 
000.  Plans  are  in  progress.  Township 
Clerk,  David  Allan,  Holstein. 

Fort  Frances,  Ont. 

Work  has  been  started  on  the  exten- 
sions to  watermains  on  \  ictoria.  Church, 
Crowe  and  Sinclair  Streets.  Town  Clerk, 
J.  W.  Walker;  engineer,  W.  Bishoj); 
general  contractor,  East  and  Corrin,  Fort 
Frances. 

London,  Ont. 

Work  is  to  start  at  once  on  20  booths 
to  be  erected  at  a  cost  of  $3,200,  for  res- 
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taurant  purposes.  The  owner  is  the 
Western  Fair  Board  (Secretary,  A.  M. 
Hunt,  21  Edward  Street).  Electric  light- 
ing, hardwood  flooring,  general  appoint- 
ments, system  of  lavatories  and  sewer 
required. 

Ottawa,  Ont. 

Plans  have  been  drawn  for  the  erec- 
tion, at  a  cost  of  $7,000,  of  stores,  etc., 
by  W.  H.  Lister,  127  Second  Avenue, 
to  consist  of  one  storey,  brick  construc- 
tion, concrete  foundation,  electric  light- 
ing, felt  and  gravel  roofing,  hot  air  heat- 
ing, birch  and  i)ine  floors,  and  plate  glass. 

The  walls  of  the  $6,000  apartments,  be- 
ing erected  on  Bethany  Street,  are  up. 
Owners  are  J.  Quinn,  Bethany  and  Fair- 
mount;  general  contractor,  T^.  McDonald, 
HO  Fairmount  Avenue.  Building  to  be 
of  three  storeys,  brick  construction,  stone 
foundation.  General  contractor  will  do 
all  trades  except  brick  work. 

Province  of  British  Columbia 

riic  (_  anadian  Northern  Railway  liave 
the  plans  for  station  l)uildings  at  Port 
Mann,  Chilliwack  and  Hope,  B.  C. 

Regina,  Sask. 

The  Saskatchewan  Co-operative  Ele- 
vator Company,  of  this  city,  have  plans 
for  the  erection  of  elevators  for  the  fol- 
lowing points  in  Saskatchewan: — Theo- 
dore, Kanadar,  Mortlach,  Venn,  Carlton, 
Truax,  Eston,  Wordsworth,  Pontiex,  Og- 
ema,  Maryfield,  Hallbrite,  Osage,  and 
Richlea. 

Sudbury,  Ont. 

Tenders  are  about  to  be  called  on  a 
$4,000  residence  to  be  erected  on  Paris 
Street  for  Mr.  Aylmer  Rogers.  Archi- 
tects, Angus  &  Angus,  Sudbury. 

Toronto,  Ont. 

Tenders  close  on  August  17th  ior  the 
construction  of  a  sidewalk  on  Westlake 
Avenue.  Plans  and  specifications  may  be 
seen  at  the  office  of  the  Works  Depart- 
ment, City  Hall. 

The  Chevrolet  Motor  Company,  of 
New  York  City,  have  purchased  the  plant 
and  premises  of  the  Dominion  Carriage 
Company  on  Perth  Avenue,  and  will 
make  alterations  and  additions  to  the 
building.  The  company  expect  to  start 
manufacturing  about  November  1st. 

The  residence,  in  course  of  erection  on 
Wells  Hill  Avenue,  No.  6,5,  is  now  ready 
for  roofing.  Owner  is  Mrs.  Eakins,  care 
of  general  contractors,  Hall  &  Son,  6 
Park  Place.  To  be  of  two  and  a  half 
storeys,  l)rick  construction,  slate  roofing, 
hot  water  heating,  and  to  cost  $10,000. 
General  contractor  employs  regular  staff 
to  do  all  work  on  smaller  trades. 

Foundation  work  is  started  on  the 
apartment  house  which  is  to  be  erected 
on  Heath  Street  by  John  Walker,  the 
owner  and  general  contractor,  at  a  cost 
of  $25,000.  Mr.  Walker  will  buy  the 
material  and  do  the  work  by  day  labor, 
subletting  smaller  trades.  The  building 
is  to  be  four  storeys  and  basement,  of 
brick  construction. 

Westminster  Township,  Ont. 

VV.  Pitzpatrick,  Westminster  Cheese 
Factory,  Belmont,  has  commenced  work 
on  a  new  corrugated  iron  building  to  re- 
place one  destroyed  by  fire  and  is  also 
to  erect  a  concrete  boiler  room.  Will 
purchase  boiler,  general  equipment,  and 
corru,gated  iron  for  both  l)uildings. 

Weston,  Ont. 

Tenders  are  now  being  received  by  the 
architect,  C.  S.  Cobb,  of  Toronto,  for  the 
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erection  of  an  auditorium  here  for  the 
Toronto  Free  Hospital  for  Consumptives. 
The  estimated  cost  is  $5,000.  The  build- 
ing will  be  of  frame  and  brick  construc- 
tion. 

Windsor,  Ont. 

Foundation  work  has  been  started  in 
connection  with  the  alterations  to  the 
building  on  Dougal  Street,  owned  by  J. 
F.  .Smythe,  150  Ouellette  Avenue.  Work 
is  to  be  done  by  day  labor  at  a  cost  of 
$3,500.  .Architect,  J.  C.  Pennington,  La- 
belle  Building. 

Winnipeg,  Man. 

Plan>  and  estimates  are  being  prepared 
for  laying  about  twelve  miles  of  gas 
mains  for  the  city.    Mr.  W.  P.  Brereton 

is  the  (  ity  Engineer. 

CONTRACTS  AWARDED 

Barachois  de  Malbaie,  Que. 

Charles  Gand)  and  (j.  Maloney,  of  this 
town,  have  the  contract  for  repairs  to  the 
Parish  Church,  estimated  to  cost  $6,800. 
Architect,  Thomas  Raymond,  Quebec. 

Fort  Frances,  Ont. 

The  contract  for  granolithic  sidewalks 
on  Second  and  First  Avenues  and  Mowat 
Street  has  been  awarded  to  East  &  Cor- 
rin, of  Fort  Frances,  at  $10,000.  The 
same  firm  has  obtained  the  contract  for 
sewer  work  on  Armit  and  Church 
Streets  and  Crowe  Avenue,  at  $10,000. 

Fort  William,  Ont. 

Machinery  is  being  installed  in  connec- 
tion with  the  additions  to  the  elevator 
on  the  River  front,  owned  by  the  Ogilvie 
Flour  Mills.  Limited,  Front  Street.  The 
architects  and  general  contractors  en- 
gaged on  the  work  are  Barnett  &  Mc- 
Queen, 20  Cuthbertson  Block.  Capacity 
of  the  elevator  is  750,000  bushels.  All 
work  is  being  done  under  the  supervision 
of  the  general  contractor  and  is  estimated 
to  cost  $130,000. 

Kingston,  Ont. 

In  connection  with  the  residence  to  be 
constructed  on  Barrie  Street  for  Dr.  J. 
F.  Gibson,  282  Queen  Street,  the  follow- 
ing contracts  have  been  awarded: — ma- 
sonry, H.  Watts,  98  Frontenac  Street: 
carpentry,  J.  Peters,  44  \'ictoria  Street: 
painting,  J.  Laird  and  Sons,  350  Princess 
Street;  heating  and  plumbing,  Taylor  & 
Hamilton,  91  Princess  Street.  The  archi- 
tects are  Power  &  Son,  81  Brock  Street. 

Ottawa,  Ont. 

The  contract  for  the  alterations  and  ad- 
dititfus  to  the  $7,000  residence  on  Wil- 
brod  Street,  owned  by  J.  A.  D.  Holbrook. 
:i5  Clit?  Street,  has  been  awarded  to  .S. 
F.  Smith.  448  McLeod  Street. 


In  order  to  shift  their  concrete  mi.x- 
ing  plants  over  a  distance  of  1734  miles 
in  the  construction  of  the  Shoal  Lake-to- 
Winnipeg  Aqueduct,  near  Winnipeg,  the 
contractors,  Thomas  Kelly  &  Son,  have 
had  three  special  self-propelling  mixer 
car  plants  built.  The  Chain  Belt  mixers 
are  mounted  on  35-ft.  standard  gauge, 
60,000-lb.  capacity  flat  cars.  The  mixer 
and  boiler  are  fed  from  the  water  sup- 
ply by  a  duplex  steam  pump.  Piping  is 
so  arranged  that  the  overflow  from  mixer 
tank  is  carried  back  to  the  water  tank. 
Concrete  is  shot  direct  from  the  mixer  to 
the  aqueduct  forms  through  special  "I"" 
shaped  No.  10  gauge  steel  spouts,  each  IS 
ft.  9  ins.  long,  made  in  two  sections,  roll- 
ed to  24  in.  diameter  with  a  depth  of  8  in. 
They  are  reinforced  on  each  side  with 
angles,  with  holes  punched  every  6  ins. 
for  attaching  supporting  cables. 
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When  you  build  for 
quality,  start  with  a 
quahty  brick.  You 
can't  beat  beautiful, 
distinctive 


(trade  mark  RE6.U.S.  patent  OFFICE) 


the  standard  red  brick  of  North 
America. 

A  sterUng  brick  with  a  color 
everybody  Ukes  and  nobody 
gets  tired  of.  Made  from  the 
famous  Bradford  Red  Shale, 
which  we  own  in  unlimited 
quantities. 

"BRADFORD  REDS'  — the  trade  name 
for  our  smooth  brick,  made  both  impervi- 
ous and  dry  pressed.  Ideal  for  residences, 
office  and  pubUc  buildings  of  all  kinds. 

"Bradford  Ruffs"  A  rough  red  brick  of 
unusual  beauty  and  perfectly  adapted  for 
bungalows,  garden  walls  and  unusual 
effects  in  general. 

fVrite  for  the  RED  Catalog. 
Write  for  the  MANTEL  Catalog. 

Bradford  Pressed  Brick  Co. 

"  The  Red  Brick  People" 
Bradford,  Pa. 

/fV  also  make  Fire-proojing  Hol/mv 
Brick  and  Hollow  Block. 


MARSH  AND  HENTHORN 

MODERN 

HOISTING  MACHINERY 


M  &  H  Hoisting  Engine  driving  Piles  in  Harbor  at  Port  Weller,  Ont. 

Standard  Machines  in  stock.     Prompt  shipments. 
Prices  moderate 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 

Sales  Agents:      Mussens  Ltd.  Montreal 


Goold^  Shapley  &  Muir  Co. 

Limited 

Brantford         Winnipeg        Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
IVIixers 


Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 
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The  Ormsby-Lupton  Steel  Sash 
The  Superior  Steel 


Sash 

Gives  Fire  Protection 

Lowers  Insurance 

Rates 

Can  be  purchased  very 
little  in  advance  of 
the  price  of  Wooden 
Sash. 


Send  for  Catalogue  and  Prices, 
A.  B.  Ormsby  Company,  Limited 

A        .  J     .u  TORONTO 

Associated  with 

The   Metal  Shingle   &  Siding  Co.,  Limited 

Preston      Montreal       Winnipeg       Saskatoon  Calgary 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating is  em- 
phasized in  the   "Keith''   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        write  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Office :  609  Kent  Building 

AGENTS : 

Messrs.  ROSS  &  GREIO,  412  James  St.,  Montreal,  Que. 
Messrs.  WALKER'S  LTD.,  'Zi9-'>61  Stanley  St.,  Winnipeg,  Man. 
Mesi^rs.  GORMAN,  CLANCEY  &  GRINDLEY,  LTD.,  Calgary 

and  Edmonton,  Alta. 
Messrs.  ROBEKT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
Bldg.,  Vancouver,  B.  C. 


We  can  supply  you  with  Hangers  to  carry 
any  size  door  and 

Parallel  Equipment 

in  the  strongest  style  of  track. 

The  Round   Track  with  Adjustable 

Supports. 


Manufacturers  of 


The  best  goods  in  the  hanger  line 

ALLITH  MFG.  CO.,  LIMITED 


HAMILTON 


Galvanized 
Steel  Tanks 


Reservoir  Tanks 
Water  Tanks 
Dipping  Tanks 
Toat  Pans 
Oil  Storage 
Tank  and 
Measuring  Pumps 


Prices  quoted  promptly  on  heavy  gal- 
vanized steel  tanks  for  every  purpose. 

Wayne  Measuring  Systems  for  handling 
your  gasoline  and  oils  will  save  you 
money. 

Wayne  Oil  Tank  &  Pump  Co, 

Limited 

Woodstock,  Ont. 
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CRANES 


Type  E  Crane— Learn  about  our  Type  E 
Electric  Traveling  Crane 


and 


ELECTRIC  HOISTS,  DERRICKS,  ETC. 

for  all  purposes. 

We  can  make  your  Crane  or  Hoist  in  Canada.  Write 
us  about   your   Crane  requirements   for  any  purpose. 

Northern  Crane  Works,  Limited.,  Walker viiie,  Ontario 


The  ^Wo  Increase  in  Price^^  Policy 

HERRINGBONE  Lath,    gauge    for  gauge,  will    resist    hard  wall    plaster  corrosion 

sixty-i  mc  per  cent,  better  than  lath  made  from  ordinary  steel.    In  other  words,  ordinary  metal  lath 

would  have   to  weigh    sixty-one  per  cent,    more  than    Herringbone    ^^Qy*^^     Lath  in    order    to  be 

ecpiall}-  eflicient.  This  means  it  would  have  to  cost  about  fifty  per  cent,  more  in  order  to  compete  with 
copper  alldv  (juality. 

Yet  when  Herringbone  INielal  Lath  was  changed  fr(jm  ordinary  steel  to  copper  alloy  the  old  price 
to  the  consumer  was  not  changed.  Same  price — sixty-one  per  cent,  more  quality.  At  first  glance 
it  would  appear  that  the  management  here  lost  a  great  opportunity. 

We  believe  that  in  adopting  this  generous  policy  we  have  gained,  instead  of  lost,  an  opportunity. 
I 'or  even  before  Herringbone  lath  was  made  of  copper  alloy  its  superior  stiffness,  salvage  edge,  and 
plaster  saving  qualities  made  it  the  standard  specification.  And  now,  with  this  final  improvement  in 
(|uality  and  the  price  unchanged,  its  superiority  is  absolutely  unassailable.    Every  thinking  man  will 

use  Herringbone  Copper  j^^^j^ 
Alloy 


Clarence  W.  Noble 


General  Sales  Agent 


117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Manufacturers 


 LAfHBokRO  

makes  houses  warm  in  winter,  cool  in  summer,  dry  and  comfortable  always.  Made  of  heavy  Asphalt-Maslic,  surfaced  on 
one  side  with  tough  sulphite  fibre  board,  and  reinforced  on  the  other  side  with  No.  I  kiln-dried  lath  uniformly  spaced. 
Comes  in  sheets  4  feet  square;  ready  to  be  applied  direct  to  studding  or  ceiling  joists  in  less  than  half  the  time  of 
lathing  and  plaitering.     Gives  handsome  panelled  effects. 


W  rite  for  samples  ;uul  F?ishopric  Products  Booklets  to 


34-T 


npl  T>«      1  •  "ITA      11     r>  J  ¥   •  J  Office  .nd  Factory  : 

Ihe  Bishopric  Wall  t>oara  Co.,  Limited,    538  Bank  St.,  Ottawa,  Canada 
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DUMB  WAITERS 

Roelofson  self  retaining 
dumb  waiters  are  fast  re- 
placing the  old  styles. 

They  are  so  constructed  that  they  will 
hold  the  car  stationary  at  any  point 
desired  without  the  use  of  brake  or 
rope  clamp. 

We  will  furnish  drawings  and  estimates 
of  costs  for  special  machines  to  be  used 
as  wall  hoists,  freight  or  invalid  eleva- 
tors. 

Roelofson  Elevator  Works 

Gait,  Ont 


INDUSTRIAL  LOCOMOTIVES 


The  designs  of  our  small  locomotives 
are  the  result  of  wide  experience. 

All  details  are  accurately  finished  to 
standard  gauges  and  are  absolutely  inter- 
changeable on  all  locomotives  of  the 
same  class  and  size. 

This  cuts  out  long  delays  when  parts 
wear  out,  as  parts  liable  to  wear  can  be 
kept  on  hand  or  shipped  promptly  from 
our  works. 

MONTREAL  LOCOMOTIVE  WORKS,  LIMITED 

DOMINION  EXPRESS  BUILDING.  MONTREAL.  CANADA 


DULL 

Portable 
Gravel 
Washer 


Tlie  expense,  delay  and  difficulty  of  concrete  contractors  in  obtaining  clean  sand  and  gravel 
is  a  condition  that  compels  attention  to  the  "Dull"  Portable  Gravel  Washer.  \\'here  a  supply  of 
bank  material  is  available  a  "Dull'  washer  of  suitalile  capacity  can  be  set  up  and  it  will  deliver  the 
necessary  material  thoroughly  washed.  This  makes  the  contractor  independent  of  other  washeries 
and  enables  him  to  save  shipping  costs,  unloading  expense  and  the  producer's  profit. 

Send  for  our  literature  and  just  figure  the  saving 
that  a  "Dull"  washer  can  make  for  you. 

The  Raymond  W.  Dull  Co.,  Ill  Washington  St.,  Chicago 

CANADIAN   SALES  AGENTS 

Mills  Bros.,  215  Ryrie  Bldg.,  TORONTO         Bentz-Richardson  Co.,  WINNIPEG 
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Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 


Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Sliovel,  Block 
and  other  ch<uns,  standard  measurements  or  made  to  measure. 


Neptune  Meter  Co, 


Manufacturers  of  the 
well-known 


TRIDENT 
Frost-Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office       -      90  West  Street 
NEW  YORK  CITY 


Up-to-date  Ventilators 
and  Roof  Lights 

The  "HALITUS-  VENTILATOR  is  the 
simplest  and  most  effective  Ventilator  made.  It 
is  adaptable  to  all  types  of  buildings.  Ltt  us  send 
you  details. 

The  "ACHESON"  ROOF  LIGHT  is 
simplicity  itself,  yet  it  makes  an  absolutely  weather- 
tight  light.  Affords  venlilalicn  too.  Sells  on  sight. 
Let  us  send  you  illuilrated  printed  mailer. 

Write  for  Catalogues  today. 

Metallic  Roofing  Co.,  Ltd. 

Toronto        Manufacturers  Winnipeg 


SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
woodandsteelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  mformation 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prmts  for  estimates. 

.Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto    Montreal  Limited         Winnipeg  Calgary 
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For  Speed  in  Derrick  Swinging 

No  Dead  Centers 

DAKE  Swinging  Gear 

.1   7    II.    !'.   inline  anil   swiiigiiiK  i.;<;i' 
comijact  42-111,   x  4<i-in.  base? 
That  is  tlie  DAKE. 
Can  1)C  installed  in  any  convenient 
place   near   main   hoist   or   can  Ix- 
l)olteil  to  tlie  skids  in  front  of  youi 
double  drum  boist.     The  swinging 
drum  is  low,  giving  lots  of  clear 
ance  for  the  hoisting  lines. 
The  compact  DAKE  sfinare-piston 
motor,  for   air  or   steam,   lui^  only 
two  moving  parts,  and   i  an't   siii  K 
on  a  dead  center,     Ol'U  K    \(  1 
"'*""*"  I  N(;  -  trouble-proof. 

Write  for  the  IDake  catalog  just  out 

DAKE  ENGINE  CO,,  Grand  Haven,  Mich.,  U.S.A. 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  hghting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phonct,   OflHc*  North  {  {jjjj      Evening*,  North  2107 


U  A  ¥f   Q  New  and  Relaying 

Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sol*  Manutactureri  under  Canadian  and  U.  S.  Lattari  Patent 

Toronto      -  Canada 


Cawthra  Mui.ock,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  :-TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 
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We  design,  furnish  machinery  for, 
and  build  complete 

MINING  PLANTS, 
CRUSHING  PLANTS, 
HYDRATED  LIME  PLANTS, 

and  Gravel   and  Coal   Handling  Equipment 

Roch  &  Power  Machinery  Co. 

58  Church  Street  -      -  TORONTO 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metckl  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 
Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office-M  4515-M  4516      Residence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


Sales  Offices 
Welland  -  Ontario 

Cobalt  Ontario 
7  Bank  Street  Cliambers 

Ottawa 
417  New  Birk8  Building 
Montreal 


STANDARD  STEEL 


Beams — Channels 
Angles— Plates 

Always  „  stock    CONSTRUCTION  CO. 

Reinforcing  Bars 

"Self-Sentering" 

Corrugated 
Sheeting 

Send  for  Stock  List 


LIMITED 
WELLAND      -  CANADA 

Manufacturers  and  Erectors 

Steel  Buildings  and  Bridges 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,    Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly.  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


ARE  YOU  GOING  TO  BUILD? 

Before  erecting  your  new  building  you  should 
consider  the  possibilities  and  many  advantages 
to  be  gained  by  the  use  of 

"AMERICAN"  Enameled  Brick 

Write  for  catalogue,  also  samples,  miniature  or 
full  size. 

AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,    New  York. 


KAHN   ARMOR   PLATES  for  CONCRETE  ROADS 


TRUSSED    CONCRETE    STEEL   CO.   OF  CANADA,   LIMITED,  Walkerville,  Ont. 
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Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  I.IME,  AND  liRICK 

Cement— delivered  in  5  bai  rel  lots,  $1.HG  per  bbl. ; 
with  bags,  $2.25;  car  lots,  $1.50  on  the  track, 
with   pkgs.  $1.90. 

Lime— grey  38c,  white  40c  per  100  lbs,,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  tlie 
warehouse,  white  37c,  grey  30c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff, 
$17  f  o.b.  Ilie  job;  No.  2,  $14;  conirnoii  red 
stock  brick.  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  lirick  for  foundation  woik,  $.'S.50  on 
tlie  cars,  delivered  $!).50;  "Tapestry"  brick, 
local,  $12  to  $20,  imported,  $20  to  $:i0 ;  sand- 
lime  biick,  $7.50;  King  Edwaid  Siding;  $().50 
at  tlie  null;  $S.50  delivered  on  the  job.  I'av 
ing  brick.  No.  1.  $1S  per  M.  f.o.b.  West  To 
ronto;  No.  2  $14;  paving  blocks,  No.  1,  $24 
per  M.;  No.  2,  $18.  Sini  Tex  face  biick,  $10 
to  $20  per  M. ;  Uenison  interlocking  lioUow 
tile,  $00  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  butt  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car: 
Crushed  stone— 2  in.,  $1.05;  1-in.,  $1.10;    ^  in., 

$1.10;   rubble   stone,  in   car   lots,   $1.15  per 

ton  f.o.b.  car. 

Sand— for  cement  or  brick  work,  $1.05  per  cu. 
yd,,  f.o.l).  loronlo,  C.  P.  R.  siding;  85c  to 
$1  per  cu,  yd.  f.o.b.  Toronto,  G.  T.  K.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER   (BUILDING  MATERIAL) 
Toronto  prices   (wholesale)   delivered : 
Hemlock— 2  x  4  in.  to  2  x  12  in     8  to  IC  ft.. 

$20;  18  ft.,  $23;  1-in.  Hemlock  No.  1  $21; 

No.  1  Hemlock  decking  $22  to  $23;  No.  2 

Hemlock,  dimension  and  1  in.,  $16  to  $18. 

Pine— 1-in.  by  4  in.  to  6-in,,  $27;  1-in.  by  8  in., 
$29;  1  in,  by  10  in,,  $30;  1  in,  by  12-in.,  $30 
to  $32;  2  in.  by  4-in.  to  13 m.  white  pine, 
12  ft.  lo  10  ft.  long,  $20  to  $31;  7/8^by  0 
and  10-in.  pine  shelving,  $33  to  $36;  7/8  x 
12  in.  pine  sliciving.  $4");  No.  1  white  pine 
flooring,  $34;  No.  1  spruce  flooring,  $26;  No, 
1  pine  decking  D  2  S,  $28;  spruce  decking, 
$20;  No.  1  pine  V.  or  beaded  sheeting, 
$.30;  No.  2  dilto,  $32;  pine  trim  4  in,  cas- 
ing, $1,75  per  100  ft,;  5-in,  ditto.  $2;  8-in. 
pine  base,  $2.75  to  $3,25;  4-in.  pine,  window 
slool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.35;  N.  B. 
extras  $4;  N.  li.  clears  $3,45;  No.  1  pine  lath 
$5  50;  No,  2  pine  lath  $4,75;  No.  1  spruce 
lath  $4,25, 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  X  12.  12  X  12,  12  X  14,  S  x  10,  8  x  12, 
10  X  14.  14  X  14.  8  X  14.  12  x  10.  14  x  10, 
16  X  16.  $32,  retail  $37 ;  10  x  16,  14  x  18,  16  x 
18,  $39;  8  X  16,  12  x  18,  18  x  18,  $36;  16  x 
18,  14  X  20,  16  X  20,  $36.50;  8  x  18,  12  x  20, 
18  X  20,  $40 ;  10  x  20,  $37.50 ;  8  x  20,  14  x  22, 
16  X  22,  18  X  22,  20  x  22,  22  x  22,  $45 ;  12  x 
22,  $39 ;  10  x  22,  $39.50 ;  8  x  22,  14  x  24,  18  x 
24,  20  X  24,  22  x  24,  24  x  24,  12  x  24,  10  x 
24,  $45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars— $2,25  base;  twisted  and  de- 
formed, $2,50;  structural  sections  $2.75  to  $3. 

Galvanized  iron — 28  gauge  $6,36. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  per  net  ton;  0-in.  to  12- 
in.  $33;  12-in.  up  $32,50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets — 26  gauge  $5,20  per  sq,,  28 
gauge  $3.00  to  $3.50  per  100  pounds. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
bags  extra;  sanded  .f4.50,  in  car  lots  at  tiie 
yai  d, 

Hydrated  lime— $9,00   to  $11  in  20  ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown  and  .Standard 
while  brands,  $1.50  per  bbl. ;  Shield  brand 
$1.25;  New  Brunswick  $2.50. 

Rope-;— manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope,  W/ic  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  85c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  82c.  per  gal. ;  red  lead, 
dry,  $8  per  100  lbs.;  putty  in  bulk,  bbls., 
$3,50  per  100  lbs,;  in  100-lb.  drums,  $3,86; 
putty  in  25-lb,  tins,  $4.00  jier  100  lbs,;  steel 
sasli  putty,  $4,00  per  lOU  llis.  ;  tui  [lenliiie,  in 
bis.,  08c.  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 

sacks. 

Lime — Hydrated,  $12  per  ton;  lump,  $9. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  butf  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  bulf  (rough). 
$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  <iualily,  $10.50;  all  f.o.b.  Moiit- 
treal. 

Concrete  Brick — grey  $22,  red  $22,  buff  $23. 
white  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal   (C.   P.   R.  terininalsj. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  Stone — 2-in.,  $1.40;  Vt-in.,  $1.05;  ^-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each;  50  per 
cent,  at  $19.25;  60  per  cent,  at  $20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.3 
grs.,  $8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No.  7,  23.1  grs.,  $14.50;  No.  8,  30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
I)own,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15.00  each  ;  No.  3,  20  shots,  25  lbs., 
$22.00;  No.  4,  50  shots,  45  lbs.,  $42.00;  No. 
5,  100  shots,  53  lbs.,  $70.00.  Leading  wire, 
in  coils  of  500  ft.,  Ic.  per  ft. ;  leading  wire, 
twin  cable,  in  coils  of  250  ft.,  3c.  per  dble. 
ft.;  connecting  wire  in  coils  or  spools,  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3.50,  double  strength 
$4.10;  6-foot,  single  $4.04,  double  $4.64;  8- 
foot,  single  $4.58,  double  $5.18;  10-foot, 
single  $5.12,  double  $5.72;  12-foot,  single 
$5.66,  double  $6.26;  14-foot,  single  $6.20. 
double  $6.80;  16-foot,  single  $0.74,  double 
$7.34;  18-foot,  single  $7.28,  double  $7.88; 
20-foot,  single  $7.82,  double  $8.42;  22-foot, 
single  $8.57,  double  $9.17;  24-foot,  single 
$9.32,  double  .$9.92;  20-foot,  single  $10.07, 
double  $10.67;  28-foot,  single  $10.82,  double 
$11.42;  30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2.75;  1  in. 
x  1  in.  x  !^  in.,  25c.  extra;  Vi  in.  x>i  in. 
X  Yi  in.  5<Jc.  extra.  Boiler  plates — 54  in- 
thick  and  tliicker,  $2.20.  Circular  plates — 
Flange  quality,  30  in.  dimensions  and  over, 
$2.45;  under  30  in.  dimensions.  $2.05.  Beams 
and  channels — Under  35  lbs.  per  yd.,  $3.00; 
.35  lbs.  per  yd.  and  over,  $2.85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.85;  28  gauge,  $3.00  per  sq.  net  cash.  Cop- 
per bearing  sheets — Keystone  black,  28  U.  S. 
gauge,  $3.15  per  100  lbs. 

SEWER  PIPE 
Straight  pipe   (per   foot) — 4-in.,  25c;   Bin.,  40c; 
8-in.,  05c;  9  in.,  lUc;  10-in.,  80c;  12-in.,  $1; 
24-in.,  $3.25.     Bends,  each,  76c,  $1.20;  $2.20, 


$2.80.  $:!.20,  $4.00,  $13.  Double  collar,  75c, 
$1  20.  $2.20.  $2.80,  $3.20,  $4.00,  $13.  Single 
branch.  2  ft.,  $1,  $1.00,  $2.50,  $3.15,  $3.00, 
$4.50,  $1625.  Double  branch,  2  ft.,  $1.75. 
$2..S0.  $3.85,  .$4.90,  $5.50,  $8.  $20.  V.  Pipe. 
2'/^  ft,,  .$2,  $3,  $4,12,  $5,2.5,  $6,  $8.50,  $27,00, 
Syphon,  $2,25,  $3,00,  $0,00,  $8.40,  $9,00,  $15, 
(i2-in.)  Buchan  trap  cesspools,  double 
syphon,  running  trap  and  hand-hole  trap, 
$2.25,  .$.3,00,  $0.0,  $8,40,  $9,60,  $10  (12-in,) 
These  prices  are  subject  to  a  discount  of  50 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10,00  per  ton.  Plaster  of 
Paris — .$2, .35  per  bbl.  Rope — Best  Manilla. 
10c  basis  per  pound;  British  manilla,  IZ'Ac 
basis;  African  hemp,  'I'i'/ic;  sisal  rope,  ll'/iC. 
basis;  lath  yarn,  lOJ^c.  Boiled  linseed  oil  — 
in  barrels,  72!^c.  per  gal.  of  9  lbs.  Raw  lin- 
seed oil — in  barrels,  70c.  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5  bbl.  lots,  $2,00;  in  car 
load  lots,  $2,20.     Bags  10  cents  extra. 

Lime — Grey,  .34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $.'{5; 
common  red  stock,  $25 ;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick. 
$52,50. 

CRUSHED  STONE.  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2,50  per  yd,;  1  in.,  $2,75; 
>i  in,,  $2.75;  stone  dust,  $2,25;   rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — I'A  and  2-in.,  $2.65;  H  in.  and 
1-in.,  $2.90;  Ji-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $40; 
No,  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $2S;  6 
in,,  $32;  No.  1  and  2  fir,  edge  grain,  .3  in., 
$(X) ;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in,,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in,,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $.33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No, 
4,  $32;  No.  6,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  x  12,  $38;  10  x  14,  14  x  14.  14  x  16, 
6  X  10.  6  X  12,  8  X  12,  $39 ;  10  x  16,  12  x  16. 
16  X  16.  14  X  18,  10  X  IS,  18  x  18,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  1.8,  18  x  20,  $42;  H 
X  16,  6  X  18,  6  X  20,  8  X  16,  8  x  18,  8  x  20, 
10  X  18,  10  X  20,  12  X  20,  14  x  20,  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in.. 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5'A  in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7,50, 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3  50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 
Steel— Round   bars,   $2..35  per   100   lbs. ;  square 
twisted,  $2.45  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2,95  per  100  lbs. 

Cast  Iron  Pipes — Standard  pilce,  car  load  lots. 
f,o,b.  Winnipeg,  $.38  per  ton. 

(Continued  on  page  68 1 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM.  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


"Pillar  Brand" 

The  Best  Gypsum  Products 


"Pillar  Brand"  Gypsum  Products  are  made  from  the  highest  grade 
Nova  Scotia  Rock.  Every  barrel  and  bag  of  "Pillar  Brand"  pro- 
ducts are  inspected  and  tested  before  shippino-.    They  include 

Hardwall  Plaster        Cement  Plaster       Land  Plaster 
Whitewall  Finish        Plaster  of  Paris 

"Pillar  Brand"  Hardwall  Plaster  is  mixed  only  with  the  highest  grade 

of  goat  and  cattle  hair,  thoroughly  washed  and  specially  prepared. 

If  you  need  high  grade  gypsum   products — get  prices  on  "Pillar 

Brand",  w.r 

Write  us. 

The  lona  Gypsum  Co.,  Limited 

Head  Office,  Sydney,  N.  S.  Millsy  lona,  N.  S. 


68 


Till'.    CO  N  T  R  A  C  T    R  F.  C  O  R  D 


CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS- continued. 


(Continued  from  page  ((ifi) 

SEWER  PIPE 
Sewer  Pipe — Wliolesale  prices  f.o.b.  Winnipeg, 
per  ft.,  3  in.,  !)  cents;  4  in.,  11  cents;  5  in., 
10  cents;  6  in.,  18^  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton;  sand- 
ed, $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Urand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 

Paints  and  Oils. — White  lead,  ground  in  oil,  $11.50 
per  100  lbs.  ;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal.;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs.  ;  putty  in  bulk,  $3.25  per  bbl.  ;  putty  in 
251b.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  .$32  per 
ton,  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl.  ; 
white  Portland  cement,  $7.50  per  bbl.  of  350 
lbs.,  sacks  10c.  extra,  f.o-.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick— Common  red  brick,  $9.00  f.o.b.  wareliouse. 


$9.0(1  in  car  lots  f.o.b.  V'ancouver ;  pressed 
red  brick,  $35  at  warehouse;  pressed  buff 
brick  $40  at  warehouse ;  $33  in  car  lots ; 
tapestry  brick,  $45  at  warehouse ;  impervious 
brick,  $45  f.o.b.  buildings;  fire  brick,  $35  in 
car  lots,  $40  in  warehouse;  fire  clay,  $12 
per  ton  in  car  lots. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  stone— 2-in.,  $1.40;  1  in.,  $1.50;  3/8-in., 
$1.50,  all  f.o.b.  scows. 

Sand — Brick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1.25  per  yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills : 
Timber  (B.C.  fr.)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  x  14,  $11  to  $13;  sizes  from 
16  x  IG  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  pi  ices  f.o.b.  warehouse: 
Steel — (round    and    square    bars)     $2.75  base; 
twisted  and  deformed,  $2.90;   structural  sec- 
tions $3.25  to  $3.75. 

Galavanized  iron — 28  gauge,  $5.75  per  100  lbs. 


Corrugated  iron — 20  gauge,  6,  7  and  8  ft.  sheett 
$4.45,  9  and  10  ft.  sheets,  $4.00  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  100 
lbs. 

Steel  channels  and  beams,  angles  and  plates — 
$3.25  to  $3.75  per  HX)  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  wareiiousu, 
4-in.,  12"^c.  per  ft.;  6  in.,  21c.  ft.;  8  in.,  HOc. 
ft. ;  10  in.,  40c.  ft. ;  12  in,  50c.  ft. ;  15  in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20  in,,  $1.50  ft.; 
24  in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster    $13  00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 
Hydrated  lime — $13  in  car  lots. 
AIca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  $4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate— $11.50  to  $12.00  per  square,  f.o.b. 
Vancouver. 

Rope — Manilla,  full  coil,  16c.  basis;  2nd  grade, 
liyic.  basis;  sisal  rope,  \2\ic.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.,  $2.75  to  $3.25. 
White  lead— ground  in  oil,  $11.50  to  $12.50  per 
100  lbs. 

Boiled  linseed  oil— in  bbls.,  $1.02  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.00  per  gal. ;  red  lead, 
dry,  $10  to  $11  per  100  lbs.;  putty  in  bulk, 
bbls.  3c. ;  putty  in  25-lb.  tins,  4c. ;  turpentine 
in  bbls.,  90c. 


1915 

This  year  so  far  has  been  a  banner  year  for  the  NEPONSET  Roofings.  You  probably 
have  noticed  more  roofs  covere(J  with  NEPONSET  this  year  than  ever  before. 

NEPDNSET  PAROID  ROOFING 

is  one  of  the  best  known  of  our  brands.  It  is  however  only  one  of  a  large  line.  We  also 
make  NEPONSET  Wall  board,  the  most  practical  substitute  for  laths  and  plaster  that  has 
ever  been  put  on  the  market.  It  is  made  in  several  finishes  and  its  surfaces  have  been 
waterproofed  so  that  it  is  all  ready  to  apply,  and  needs  no  further  decoration. 


 COUPON 

Bird  &  Son, 

Department  R, 

Hamilton,  Ont. 

Please  send  us  the  following  information  in  regard 
to  your  roofing  and  wall  board: 


Name  

Address 


Bird  &  Son,  Hamilton,  Ont. 

Montreal  St.  John  Winnipeg 

Calgary  Vancouver 
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Burlington  Steel  Co. 


(Formerly  Canada  Steel  Co.,  Ltd.) 

Hamilton,  Canada 


Limited 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

34  ,  7/8'  and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 


Plain  and  Galvanized 


Prompt  Shipment  from  Stock 


"Come  and  take  a  look  at  the  9  x  12  you 
furnished  us,  it  is  doing  fine  work." 

Mighty  nice  to  be  greeted  in  the  above  manner,  particularly  gratifying  because  the 
Engine  was  handling  a  big  clamshell  continuously — which  as  you  know  is  one  of  the 
hardest  forms  of  service — and  the  speaker  a  man  of  broad  experience. 

We  can  fill  your  requirements  just  as 
satisfactorily. 

Hoisting  and  Material  Handling  Plant 
is  our  specialty. 

Let  us  have  your  inquiry  for  whatever  you  need 
in    the    way    of    HOISTS.  CLAMSHELLS, 
PUMPS.    DERRICKS,    DREDGES.  Etc. 
We  can  interest  you. 


n.  E.  Pr,.\N'T  1790  St.  James  Str.et.  Montreal.  Que. 

HOBT.  H.\Mir,TON  &  CO   Vancouver.  H.C. 


AOKNTS: 


M.  Beatty  &  Sons 

Main  Office  &Worki:  Limited 

Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Simcoe  Street 


E.  LEONARD  &  SONS   St.  John,  N.R. 

KEM.V  F'OWEI.L,  LTD..  McArthur  Bldh.,  Winnipep,  Man. 
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R  F.  C  O  R  n 


Jambs  Thomson,  Preaident. 


J.  G.  Allan,  Vic»-Pr«atd*at. 


Jamb)i  a.  Thomion,  Sacretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO, 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 

3  inches  to  60  inches  diameter 

of  Waterworks  Supplies.  (^j.  Water,  Gas,  Culvert  and  Sewer 

HAMILTON.  ONT. 


Water  Supply 

from 

Deep  Wells 

is  obtained  at  a  mini- 
mum cost  by  use  ot  our 
deep  well  pumps. 


\V lite  for 
Bulletin  a6 
explaining 
the  use  oi 
Cook's 
Patent 
Brass  Tuba 
Well 
Strainer 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

iManufaoturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS.  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  60  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


CACT  IliW  FlPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pigr  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc.,  Castingrs  of  all  kinds.  Mooring  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting:  Machinery.  
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Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries  solicited. 

CANADA    WIRE    &  IRON 
 GOODS  CO..  Hamilton 


PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO 
PITTSBURGH,  PA. 


■A 


ATWOOD  ATWOOD 
ENGINEERS    FOUNDERS  MACHINISTS 

Rapretented   by  W.  M.  Campbell,  32  Albany  Ave.,  Toronto,  Ont. 


Valves 
Sluice 

Gates 
Fittings 
Flanges 
Castings 
Separators 
Exhaust 

Heads 
Expansion 

Joints 
Pipe  Bends 
Welded 

Work 
Hydraulic 
Piping 


96"  Motor  Operated  Butterfly  Valve. 


We  make  a  specialty  of  designing  and  executing 
complete  piping  contracts.  Estimates  furnished 
on  receipt  of  plans  and  specifications. 


1  CANADIAN 
CHICAGO  BRIDGE& IRON  WORKS 

BRIDGEBURG.  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  our  nearest  office  today  for 
catalogue  No.  15 
Okkich.s  :— 
BrIdKeburi;,  Ontario,  130  Janet  Street 

Chicatfo,  Illinois,  i:W(l  VV.  lietli  Street 
New  Vork,  N.Y.,  30  fJhurch  Stieet 
Shops:  -Bridgeburg.  Ont. 
HulU  lui  C.l'.H.  Montreal   Clilcago,  111.  Greenville,  Pa. 


Warren 
Pipe 


Ask  us  to  quote  on  your  next  order — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  we  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  «         NEW  YORK 


A  Scientific  Pavement 

mu«t  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
Unaffected  by  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 


,3  ' 3/^*4 


These  requirements  are  met  by 

Asphalt  Block  Pavements 

Send  for  Descriptive  Literature. 


The  Ontario  Asphah  Block  Company,  Limited 


Windsor,  Ont. 
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Civil 

Electrical 
Mechanical 

Directory  of  Engineers 

Contractors 

Special 

Interests 

Chipman  &:  Power 

Civil  Eng-ineers 

TORONTO  WINNIPEG 

Willis    ('lii|iman.      Geo.    II.  I'ower. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 
Tel.  Long  Distance  Uptown  0740  41 

New  Birks  Building,  MONTREAL 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.,  Ltd. 

Consulting,  Civil  and 

Sanitary  Engineers 

Cieneral  Municipal  Engineering 

.  ,  .       I  Waterworks,  Sewerage 

Specialties:  •< 

I  and  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin         E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers, 
Water  Powers,  Structural  Steel,  Bridges, 

Huildings,  &c.,  &c. 
1114   Gosford  St.  MONTREAL 


Power  &  Son, 

Architects  and  Building^  Surveyors 

Merchant.  Bank  Chambers, 

Kingston,  Canada 


Robert    W.  Hunt, 
President. 

Tlios.  C.  Irving,  Jr. 

Vice-  Pres. 


Charles  Warnock, 
Mgr.  &  Treas. 

Jas.  W.  Moffat, 
Secretary. 


Robert  W.  Hunt  &  Co. 

Limited 

Engineers 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
905  McGiU  BIdg.       -       Montreal.  Que. 

Branches 

Traders     Bank     Building,     Toronto,  Ont. 
Standard    Bank    Building,  Vancouver 
Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.G. 


ANGLINS 

**  LIMITED  I 
CONTRACTINO 
ENGINEERS 

MONTREAL 


,   BUILDING  WORK 
LARGE  OR  shall' 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

.Manufactui  I  I  s  of 
QARBAQE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

Phone  OtVice  and  Works: 

Main  904  905  ti2  Esplanade  E.,  Toronto 


GEO.  K.  McDOUGALL 

Consulting  Engineer 

Electric  and  hydraulic  power  stations,  high 
voltage  transmis.^ion  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 


POWER  BLDG. 


MONTREAL 


The  Automatic  Surveyor  Level 

Alake  your  Prsliminary  Survey  with 
the  New 

Dlkeman  Automatic  Surveyor  Level 

Accurate  results  guaranteed. 
Send  for  C'iicular. 

DikemanSurveyorCo,^t'Si'-,"ci;';: 


STEEL  &  RADIATION  LIMITED 

Products  all   Made   in  Canada 


Toronto, 
Ont. 


Steelcrete 

Concrete 

Reinforcing 


Steelcrete 

Metal 

Lath 


Montreal, 
Que. 


Steelcrete 
Steel 

Lockers 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 


\m jjgS.  COPYRIGHTS  &nFS|(]MS 


STANLEY  LIGHTFOOT 

fteCO  LATENT  .OLICITOn  AND  ATTONNfV 
LOMSDCN   BLDG.("Jy^e*')  TORONTO. 

INFORMATION  mil 

M,   3  7  13 


NCW  BOOHLCT  or  COK. 


H.  J.  Griswold, 
Montreal. 


B.  W.  Seton. 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

BR.WCII  OFFICES: 
24  Adelaide  Street  East,  Toronto. 
1(X)3  Union  Trust   Building,  Winnipeg. 

Cement   Testing   and  Reinforced 
Concrete  Inspection. 
Mill,   Shop  and   Field  Inspection 
of  Steel  Structures  and  Bridges. 
Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

Expert  Examinations  &  Reports. 

Represented  at  New  York,  Piiisburgh  and 
Chicago;  Glasgow  and  London,  Eng. 
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"T^he  Canadian  Bridge 

Company,  Limited 

WALKERVILLE,  ONTARIO 


Manufactttberb  of 


steel  Buildings 
Roof  Trusses 

Railwaty  -"'>  HigKwcLy 
Bridges 

Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 

Succettora  to 

Wm.  P.  McNeil  &  Company,  Limited 


Manufactursr*  of 


Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers —  Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimates  Furnished  Promptly 
Large  Tonaage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    NcW  GlaSgOW,  N.  S. 


ELEVATED 

STEEL  TANKS 

Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  I  ndustrial  ser- 
vice. 


Three  Riven,  Quebec 
Wayagamack  Pulp  and  Paper 
Co.,  Ltd. 

50.000  gallons.  149  feet  to  top 
120,000      •'         100  feet  to  top 


Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives :  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  938  Tuttle  Street. 


McGregor  &  Mclnt3nre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Ground*:    Ten  Acre. 

Capacity:    18.000  Ton.  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Truises,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Elscapes.etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,   Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  >nd  Work.:  Hillcre.l  1614-1616-1616 
Privato  .xchan^e  connecting  .11  department.. 
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"  Canadian"  Long-Service  Tools  JjSlL 


Made 
in 

Canada 


No.  228  Forge  -Size,  32  x  44  inches. 


Send  for 
Catalog 
179-12. 


Built 
for 
Service 


Largest 
Manufacturers 
of 

Blacksmith 
Tools 
in 

Canada 


No.  625-Rivet  Forge- 
18  inch  diameter 
fire  pan. 


No.  10  Bar  Cutter.— Cuts  twisted  and 
corrugated  bars  up  to  1  inch.  Cuts 
round  bars  up  to  I'j  inches. 


No.  ,S  Punch  and  Shear.  Punches 
up  to  *i  X  /2  inch.  Cuts 
Flats  6  X  inch. 


Canadian  Blower  and  Forge  Co.,  Limited 

BERLIN,      -  ONTARIO 

Winnipeg 


St.  John 


Montreal 


Toronto 


No.  125E  Drill-Capac- 
Vancouver         ity  up  to  1!- inches. 


The 


Crossley  Line 

of 

Clayworking 
Machinery 

Leads  the  Field 

The  illustration  shows  a  new  type  of  Jigger  for 
making  articles  of  clay  formed  by  means  of  a  pro- 
file or  tool  operated  by  a  pull-down.  Stands  3 
feet  high  and  has  a  speed  of  250  revolutions  per 
minute.  We  can  furnish  any  style  or  shape  of 
head  to  make  any  desired  article. 

We  manufacture  modern 
machinery  for  every  branch 
of  the  clay-working  industry. 

Write  for  1 80  page  Catalogue  containing  full  data. 


THE  CROSSLEY  MACHINE  COMPANY 

TRENTON,  NEW  JERSEY,  U.S.A. 
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Burrs 


We  are  in  a  position  to  supply  buff  pressed  brick 
of  a  most  attractive  and  uniform  colour. 

Superior  Quality  Prompt  Service 

Interprovincial  Brick  Co,  of  Canada  Limited 

Goodyear  Building,  154  Simcoe  Street,  TORONTO 

Plant  near  Montreal  Agents 

Cheltenham,  Ont.  ^'""^^  limited 

Coristine  Bldg. 


Made  in  Canada 

XCELADUCT 


(Galvanized) 
AND 


ORPENITE 


{Enamelled) 


Conduits 

Orpen  Conduit  Company,  Limited 

Toronto 


THE   CONTRACT  RECORD 


Atli-'iist  11,  1015 


"DOMINION  WIRE  ROPE" 

PRODUCTS 
Minimize  Your  Troubles  by  Buying  Our 

BLOCKS,  CLIPS,  THIMBLES 

WIRE  ROPE 

Stocks  carried  in  Montreal,  Winnipeg  and  St.  Catharines 

The  Dominion  Wire  Rope  Company,  Limited,  Montreal 

Ransome  Concrete 
Mixer 

"The  Machine  with  all  the  Good  Features*' 

WHEN    deciding    upon  a  special  concrete  plant  you 
should  avail  yourself  of  all  the  experience  you  can. 

We  will  be  pleased  to  submit  designs  of  a  plant  to 
take  care  of  your  special  requirements  if  you  will  send  full 
particulars  relative  to  the  work  to  be  undertaken. 

Catalogue  upon  request 

Cement   Bag  Cleaner 

An  Inexpensive  Machine  for 

Cleaning  and  Counting  Cement  Bags 

Saves   Cement   that  is  ordinarily  lost. 

From  one  to  two  barrels  of  cement  are  saved  out 
of  every  thousand  bags. 

When  you  return  bags  only  partially  cleaned, 
you  not  only  lose  the  cement  but  pay  freight  on  it 
as  well. 

Let  us  quote  you 

F.  H.  HOPKINS  &  CO.,  Montreal 

Branches:—  St.  Catharines,  Ont.         1206  union  Trust  eid^.,  Winnipeg  Vancouver,  B.  C. 
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No.  33 


The  Hamilton  Bridge  Works  Co.^  Limited 


Engineers 
Manufacturers 
Contractors 


Designers  and 
Builders 

of  all  Classes  of 
Metallic  Structures 


5000  Tons  of  Steel 
IN  STOCK 


Annual  Capacity 
30,000  Tons 


HAMILTON,  CANADA 


Structural  steel  (or  twelve  storey  buildin)].  Royal  ConnauHht  Hotel, 
Hamilton,  manufactured  and  erected  by  us. 


STRUCTURAL 
STEEL 

For  Every  Purpose 


STEEL  TOWERS 
AND  POLES 

For 

Electric  Transmission 

Lines 
and  other  purposes 


BUILDERS  AND 
ARCHITECTS 

We  can  furnish  you  on 
short  notice  with  plain 
or  punched  Beams  or 
Girders,  and  can  submit 
close  prices  for  any 
structural  steel  required 
for  new  buildings,  or 
alterations  to  old  ones. 
Send  us  your  enquiries.  • 


BEAMS,   GIRDERS,   COLUMNS,   TRUSSES,   RODS,  ETC. 
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THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 


C.  p.  R.  OFFICE  BUILDING  DOMINION  BANK  BUILDING 

Darling  &  Pearson,  Architects  Darling  &  Pearson,  Architects 


Two  prominent  corners  in  Toronto 

The  Terra  Cotta  for  both  buildings  was 
manufactured  and  set  by 

THE  NORTHWESTERN  TERRA  COTTA 

COMPANY 

Chicago       -  Illinois 

Agencies  in  all  the  large  cities  of  Canada. 
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28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"STABILITY" 


No  matter  how  extensive  your  rubber  goods 
requirements  may  be,  we  have  an  unrivalled 
experience,  unequalled  resources,  and  the  financial 
stability  to  handle  your  order  with  maximum 
efficiency. 

And  furthermore,  what  is  equally  true — no 
order  is  too  small  to  warrant  our  prompt  and 
careful  attention. 


Our  line-up  is  complete,  our  quality  is 
unexcelled  and  our  prices  are  right.  Let  us 
show  you  what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 
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To  Secure 


ECONOMY  and  DURABILITY 


Construct  Your 

SEWERS 


from 


Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. 

N.  B.  The  adjoining  illustration  shows  a  line  of  42-in.  pipe 
in  a  trench  ready  (or  filling. 


LONDON  Batch  Mixers 

London  Batch  Mixers  cost  less  becauje  they  will  run  for 
years  without  repairs,  or  break-downs.  They  produce  more  Con- 
crete, they  make  better  concrete  and  do  it  in  less  time.  These 
features  mean  clear  profits  to  the  Contractor  instead  of  loss. 

Every  Mixer  Sold  Sells  Ten  More.    2000  Now  in  U»e. 


Made  in  all  sizes  from  %  yd.  to  2  /4  yd.  Batch.    Get  prices  now  before 

starting  on  the  next  job. 


London  Batch  Mixer 

LONDON  BULL  DOG  BATCH  MIXER 

A  Small  Batch  Mixer  for  Small  Contract  Work. 

6  cu.  ft.  Batch,  50  cu.  yds.  per  day.  Can  be  operated  with 
less  men  than  any  other  Mixer.  Pays  for  itself  in_  15 
days'  use.  Every  contractor  with  small  jobs 
should  own  a  Bull  Dog  Batch  Mixer.  Send  for 
Catalogue  No.  I  B. 

We  make  23  different  sizes  and  styles  of  Concrete  Mixers  also 
a  full  line  of  Concrete  Machinery  and  Cement  Working  Tools. 

London  Concrete  Machinery  Co.,  Limited, 

Branches  and  Agencies  in  every  large  city  in  Canada. 


London  Hull  Dog  Batch  Mixer. 


London,  Ont. 


WORLD'S  LARGEST  MANUFACTURERS  OF  CONCRETE  MACHINERY  AND  CEMENT  WORKING  TOOLS- 
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COVERS  _ 
THE  CONTINENT 


I  fTS  emblem  of  J-M  Responsibility  represents  a   principle  and  sym- 
Ixilizes  a  pledge:  the  principle  that  every  J-M  Product  shall  ren- 
der Full  Service  to  its  purchaser — a  pledge  that  this  principle  shall 
i\'en  force  and  effect  through  J-M  Service  that  "covers  the  continent." 


Don't  Cover  Your  Pipes— Insulate  Them 

The  onlj'  insulation  for  hot  or  cold  surfaces  that  you  can  afford  to  consider  is 
that  which  will  return  the  greatest  interest  on  the  investment.  This  interest  is  com- 
puted upon  the  saving  in  the  fuel  bill  and  general  increased  efficiency.  J-M  Service 
seeks  the  opportunity  of  making  an  investigation  of  your  individual  requirements 
and  of  recommending  insulation  best  suited  to  your  particular  needs.  Also  to  prove 
to  you  by  facts  and  figures  just  what  saving  we  can  accomplish  for  you.  There  is 
no  problem  in  the  field  of  hot  and  cold  insulation  that  we  cannot  successfully  take 
care  of. 

Tell  our  salesman  of  your  insulation  requirements.  You  will  be  given  the  ser- 
vices of  our  staff  of  insulation  experts  without  obligating  you  to  anything  but  a  fair 
consideration  of  our  proposition. 

(  )ur  line  of  coverings  meets  every  requirement  to  be  found  in  the  problem  of  in- 
sulation. / 

/' 

The  Canadian  H.  W.  Johns-Manville  Co.,  Limited 


Asbestos  Roofing;  Pipe  Coverings;  Conduit;  Metallic  Hose; 
Waterproofing;  Mastic  Flooring;  Stack  Lining;  Packings;  Etc. 


Toronto 


Montreal 


Winnipeg 


Vancouver 


One  style  of  J-M  Heat  Insulation 
for  pipes  over  4"  in  diameter. 


"QUALITY 
FIRST" 


SARNIA  STEEL  CEILINGS 

Metal  ceilings  and  walls  are  particularly  adaptable  for  use  in  stores,  aparlment 
houses,  basements,  school  houses,  etc.,  on  account  of  its  protfdtion  from  fire  and 
permanent  finish. 

Illustrated  below  is  our  Dublin  Scroll  design  in  walls,  ceiling  and  cornice. 


KILLERS   CONTINUOUS  HIP  SHINGLES 


Made 
in 
Canada 


We  manufadure  a  complete  line  of  Plain  Galvanized  Iron,  Corrugated  iron. 
Metal  Shingles,  Ventilators,  Sky  Lights,  Eave  Trough,  Volleys,  Condudor  Pipe,  etc. 

Write  for  descriptive  literature  and  stock  price  lists. 

SARNIA  METAL  PRODUCTS  CO,  Limited 

SARNIA,  ONTARIO 
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Air  Compressors 

Can.  Ingersoll  Kand  Co.,  Ltd. 


Architects'  Instruments 
Stanley  Company,  W.  F. 


Air  Hoists 

Northern   Crane  Works 


Architectural    Iron  Work 

Aikenhead      Arcliitectural  Ire 
Works 

Canada  Wire  &  Iron  Goods  Co. 
McGregor   &  Mclntyre 
Steel  &  Radiation  Limited 


Architectural  Terra  Cotta 

Northwestern  Terra-Cotta  Co. 
Toronto  Plate  Glass  Imp'tg.  Co. 


Ash  Hoists 

Gillis  &  Geoghegan 
Herbert  Morris    Crane    &  Hoist 
Company 


Asphalt 

Asphalt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 


Auto  Accessories 

Can.  Consolidated  Rubber  Co. 


Bathroom  Fittings 

Can.   Consolidated   Rubber  Co. 


Can.  Consolidated  Rubber  Co. 


Belting   (Conveyor,  Thresher,  etc.) 

Can.   Consolidated  Rubber  Co. 


Blast  Hole  Drills 

Hopkins  &  Co.,   F.  H. 


Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 

Can.   IngersoU-Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Turbine  Equipment  Company 

Boilers 

Beatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McDougall  Caledonian  Iron  Wks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of   Canada  Limited 


Brick 

American   Enamelled   Brick  Co. 
Bradford  Pressed   Brick  Co. 
Hydraulic  Press  Brick  Co 
Interprovincial   Brick  Co. 
North- Western   Terra   Cotta  Co. 


Brick  Dryers 

Bechtel,   B.  E. 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Buckets 

P.eatty  &  Sons,  M. 
Browning  Company 
Clealon  Company,  R.  E. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Sudbury    Construction    &  Mach- 
inery Company 

Brick   Machinery  and  Suppliei 

Bechtel,  B.  E. 

Crossley  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth  ilowland  Co. 


Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon-Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National  Bridge  Company 
Pittsburgh-DesMoines    Steel  Co. 
.Structural  Steel  Company 
Standard   Steel   Construction  Co. 

Builders'  Hardware 

Aikenhead  Hardware  Limited 

Cable 

Canada  Wire  &  Cable  Company 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Britnell  &  Company 
Interprovincial  IJrick  Co. 
Morrison  &  Co.,  T.  A. 
Rogers  .Supply  Company 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

Ceresit   Waterproofing  Co. 

Centrifugal  Blowers  &  Compressors 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Turbine  Equipment  Company 

Ceresitol 

Ceresit  Waterproofing  Co. 

Chains 

Woodhouse   Chain  Co. 

Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Chimneys   (Reinforced  Concrete) 

Laurie  Company,  E. 
Turbine  Equipment  Company 

Coal  Chutes 

Manitoba   Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 

Concrete  Block  Machines 

London  Concrete  Machinery  Co. 

Concrete  Mixers  and  Appliances 

Canadian   Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co.,  F.  H. 
London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 

Concrete  Form  Clamps 

Railway   Contractors   Supply  Co. 

Conduits 

Can.  n.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen  Conduit  Co.,  Ltd. 
UicwiL    Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Wells  &  Gray 

Contractors'  Plant  &  Supplies 
Beatty  &  Sons,  M. 
Browning  Company 
Can.    Fairbanks-Morse  Company 
Canadian  Equipment  Company 
Dake  Engine  (Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.   Co.,  Wni. 
Marsh  &  Henthorn 
Morris   Machine  Works 
Montreal  Locomotive  Works 
Rock  &  Power  Machinery  Co. 
Stinson-Reeb  Builders'  Supply  Co. 

Conveying  Machinery 

Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.  H.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  'Travelling  and  Locomotive 

Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Pollard-  Mfg.  Company 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Canadian  Equipment  Company 
Crushed  Stone,  Limited 
Hagersville  Contracting  Co. 

Crushers    (Stone   and  Rock) 

Dominion  Road  Machinery  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
London  Concrete  Machinery  Co. 
Rock  &  Power  Machinery  Co. 

Culverts 

Pedlar  People 

Damp  Proof  Coating 

Ceresit  Waterproofing  Co. 

Derricks   and   Derrick  Fittings. 

Aikenhead  Hardware  Limited 
Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  I  limited 
Northern   Crane  Works 
Pollard   Mfg.  Company 

Door  Hangers 

Allith    Mfg.  Company 

Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll-Rand  Co. 
Hopkins   &   Co.,   F.  H. 
Lecky  &  Collis. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Carts  and  Wagons 

Canadian  Equipment  Company 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  Wagon  Co. 


Dump  Cars,  Wheels,  etc. 

llechtel,   B.  E. 

(  anadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh   &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 


Drying  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  E.  F. 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Fans 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Electric   Air   Rock  Drills 

Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 

Gent  &  Company 

Electric  Steel  Castings 

Electric  Steel  &  Metals  Co. 

Elevator  Doors 

Ornisby   Company,   A.  B. 

Elevators 

Chelsea  Elevator  Company 
Northern   Crane  Works 
Roelofson  Elevator  Works 
Turnbull   Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 

Excavators 

Beatty   &   Sons,  M. 
Dull  Company,  Raymond  W. 
Hopkins  &  Co.,  F.  H. 
Pawling  &  Harnischfeger 

Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 

Engines 

Canadian  Blower  and  Forge  Co. 
Can.    Fairbanks-Morse  Company 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 
Rock  &  Power  Machinery  Co. 

Engineers  (Civil  and  Mechanical) 

Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman   &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait   Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 

Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Fans 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filtration  Plants 

verMehr    Engineering    Co..  John 

Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
Ormsby   Company,   A.  B. 
Pedlar  People  Limited 
Steel  &  Radiation  Limited 
Trussed   Concrete   Steel  Co. 
(Continued  on  page  12) 
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Simplex  Piles 

For  A 

Bank's  Foundation 

Simplex  Piles  were  chosen  for  the  foundation  work  of  this  large  bank 
building  because  of  their  satisfactory  performance  in  similar  construction. 


151  Standard  Simplex  Reinforced 
Concrete  Piles  were  used  in  this  work 
and  saved  much  time  and  money. 
The  Simplex  system  was  chosen  in 
competition  with  caisson  and  other 
systems. 

The  Simplex  Piles  were  placed  close 
to  adjoining  walls  which  were  dan- 
gerous. 

The  necessary  plant  was  moved  in 
and  out  of  the  foundation  without 
obstructing  street  traffic. 

If  you  have  foundation  work  to  do 
you  should  be  acquainted  with  the 
possibilities  of  Simplex  Piles. 

Write  us. 


Simplex  Concrete  Piling  Company  of  Philadelphia 

CANADIAN  REPRESENTATIVES 

Simplex  Construction  Company,  Limited 

Coristine  Building,  MONTREAL 

"Simplex  Piles  Drive  to  Firm  Footing" 
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TTIE  CONTR 


AC:V  RRCORD 


\ir_Mi-t  1-,  I'ti: 


The  rise  and  fall  of  water 
in  a  Reservoir,  Tank  or 
Well  can  be  accurately  re- 
corded in  the  Engineers 
Office,  even  if  it  is  fifty  miles 
away.  The  Transmitter 
will  show  locally  the  varia- 
tion, and  will  send  impulses 
to  the  Recorder  for  every 
inch  rise  and  fall.  The 
Recorder  will  show  all  this 
on  the  chart  and  the  pen 
acts  as  a  graphic  indicator, 
and  enables  the  level  of  the 
water  to  be  seen  at  a  glance. 

The  complete  outfit,  with- 
out batteries  or  line  wires, 
with  one  year's  supply  of 
charts  delivered  free,  duty 
paid  any  town  in  Canada 

$350.00 

Gent  &  Co.y  Ltd. 

Leicester,  Eng. 

Cables,  Lodestone 


KERR 

Gate  Valves 


and 


Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

that  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co.,  Limited 

WALKERVILLE,  ONTARIO 
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WaterprGof  Stucco  with 


Make  the  stucco  walls  (if  _\nur  building- as  water-tight  as  welded  steel!  Simply  throw  a  small 
quantity  of  Ceresit  Waterproofing  Compound  into  the  water  used  to  temijcr  the  cement  plaster 
and  _\-ou  have  walls  as  im])ervious  to  water  as  if  laid  with  one  slab  of  seamless  marble. 

You  can  make  basements  as  dry  as  attics,  and  secure  permanent  and  economical  waterproofing  re- 
sults by  using  Ceresit  for  foundations,  swimming  pools,  boiler  pits,  aqueducts,  tunnels,  dams,  etc., 

and  in  all  concrete,  cement  and  stucco  work. 


CANADIAN  AGENTS 

W.  K.  M;icI)onal<l  C(>tii|iany,  Toronto,  Out. 
Walker's    [.iiiiilt'tl,    Winnipeg,  Man. 
It.  (I.   Cnllen.  Vancouver,  1!.  C. 
W.   1!.   Pouclier,  Edmonton.  .\lta. 
Ill-own  &  ("liapman,  Regina,  Sask. 
W'hiflock-Riddell  ComiJany,  Moose  Jaw,  Sask. 
MacKenzie  &  Thayer,  Limited,  Saskatoon,  Sask. 


Expert  waterproofing  engineers  study  your  require- 
ments and  advise  you  freely  to  secure  best  results 
for  your  clients. 

Write  today  for  interesting  literature. 


Ceresit  Waterproofing  Co.,  983  Westminster  Building,  Chicago,  111. 


Stucco  Walls 
Waterproofed 
with 
CERESIT 

w.  s. 

WARREN. 
Architect, 
La  Grange, 

111. 


Stucco  Walli 
Waterproofed 

with 
CERESIT 

I.  M. 
GILBERT. 
Architect. 
Hinadale, 
III. 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 

Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Woiks:  Scignenis  &  William  Sis..  .Monlreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,   Engines,   Kilters,   Forgines,  Hydraulic 
Mactiincry,  Pumps,  centrifugal  and  reciprocating, .Steam    Turbines,    Tanks,    Water    Wheels,  Water 

Works  ri.liils. 


Lachinc  Water  Workg 
Three  million  gallons,  eighty  pounds  domestic,  160  lbs.  fire. 
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I  III'.    C  f )  N  T  R  A  C  'I-    R  V.  (■  O  R  D 


Nii'.'iist  iH,  I'.nr, 


Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all 
lines  right  now  and  ours  has 
not  escaped.  Contractors  need 
work  and  are  tendering"  closer 
to  rock-bottom  than  ihey  have 
for  many  years.  All  material 
has  dwindled  in  price.  So  has 
labor. 

You  can  save  20%  to  30%  of 
normal  cost  by  building  your 
sewers  now.  The  extra  ^^"/o 
or  I'Vo  that  money  costs  is  swal- 
lowed up  by  the  saving  on  work. 

-BUY  NOW- 

and  keep  the  wheels  of  progress  turning. 

The  Ontario  Sewer  Pipe  Co.,  Ltd. 

MIMICO,  ONT. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in    tock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  LininiTS 
Wall  Coping- 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 


I^EW  GLASGOWjNS. 


i 


Sewer 
Pipes 


High  Grade  Salt  Glazed  Vitrified  Sewer  Pipes  and  connections 
are  a  specialty  with  us.  We  also  manufacture  culvert  pipes, 
inverts,  flue  linings,  stove  linings,  fire  bricks,  locomotive  blocks, 
guUey  traps,  range  bricks,  cupola  linings,  wall  coping  and  all  kinds 
of  vitrified  and  fire  clay  goods.     Prompt  shipments  on  all  goods. 

Vitrified  Hollow  Building  Blocks 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns.  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  Q. 
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FOUNDATION  WALLS 

below  grade  level  should  be  coated  with  Toch  Brothers' 
IVT  tUL    I    ]EIZ  O'^O 

DAMP  RESISTING  'PAINT 

to  prevent  the  penetration  of  dampness.  This  material  also  forms  a  perfect  bond  between 
plaster  and  brick  or  terra  cotta  wall.  In  addition  to  the  saving  of  the  cost  of  furring  and 
lathing,  which  can  be  entirely  obviated  where  No.  232  "  R.I.W."  is  used,  it  eliminates  the 
air  space  between  plasters  and  wall.  This  space,  in  the  event  of  a  fire,  forms  a  passage  for 
flames,  and  is  at  all  times  a  lurking  space  for  vermin. 


No.  232  and  other  "R.I.W."  Products  are  fully  described  in  tlie  ''Red  Boole." 

May  we  send  you  a  copy  ? 


Somewhere  in  the  "R.I.W."  line  there  is  a  paint  for  EVERY  technical  purpose. 
MANUFACTURED  IN  CANADA  BY 


"R.I.W."  Damp  Resisting  Paint  Co.  Factory:  OAKVILLE,  ONT. 


DISTRIBUTORS  :— Black  Building  Supply  Company,  Limited,  Toronto  Western  Paint  Company,  Winnipeg 

Dartnell,  Limited,  Montreal  Canadian  Equipment  &  Supply  Co.,  Ltd.,  Calgary  and  Edmonton 

Write  to  nearest  distributor  for  full  information 


WE  BUILD  MORE  FANS 
THAN  ALL  OUR 
AMERICAN  AND  CANADIAN 
S|tx;COMPETlXORS.,COMBlNED 


Sturtevant  Multivane  Fans  hold  the  high  position 
they  do  because  it  has  been  proven  conclusively  that 
they  deliver  more  ziir  per  horse  -  power  than  any 
other  fan  in  existence.  This  higher  efficiency  is  due 
to  the  cup -shaped  blades. 
A  large  stock  of  our  regular  sizes  and  types  is 
carried  in  Boston,  Philadelphia,  Chicago  and  San 
Francisco, 

Put  your  problem  up  to  the  largest  and  most 
capable  body  of  trained  fan  engineers  in  the  world.. 

B.  f.  Sturtevant  Co.  of  Canada,  limited 

GALT,  ONTARIO 
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CLASSIFIED    INDEX   TO    ADVERTISEMENTS— CONTINUED 


Fire  Escapes 

Manitoba  liiidge  &  Iron  Works 
McGregor  &  Mclntyre 

Floor  Hardener 

Ceresit  Waterproofing  Co. 

Force  Cups 

Can.  Consolidated  Rubber  Co. 

Fuel  Economizers 

§turtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Furnaces 

Toronto  Furnace  &  Crematory 
Company 

Forges 

Canadian  Blower  and  Forge  Co. 
Slieldons  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Furnaces 

Smart  Mfg.  Co.,  Jas. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  Shapley  &  Muir  Co. 

Gasoline  Engines 

Canadian  Fairbanks-Moise  Co. 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 

Generators,  Turbine  Driven 

De  Laval  Steam  Turbine  Co. 

Glass 

Consolidated   Glass  Company 
Excelsior  Plate  Glass  Co. 
I^uxfer    Prism  Company 
Pilkington  Bros. 

Toronto  Plate  Glass  Imp't'g  Co. 

Gravel  Washing  Plants 

Dull   Company,   Raymond  W. 


Hammer  Drills 

("anadian    Ingersoll-Rand  Co. 
High  Pressure  Pipe  Lines 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Heating  Apparatus 

Canadian   Blower  and   Forge  Co. 
Sheldons  Limited 
Smart  Mfg.  Co.,  Jas. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoists,  Electric 

Northern   Crane  Works 

Hoisting  Apparatus 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian   Ingersoll-Rand  Co. 
Gillis   &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 

Northern  Crane  Works 
Pollard  Mfg.  Company 
Pawling  &  Harnischfeger 

Hoisting  Engines 

Beatty  &  Sons,  M. 

Hopkins  &  Co.,  F.  H. 

Marsh   &   Henthorn,  Limited 
Hydrants 

Canada  Iron  Corporation 

Gartshore-Thompson  Pipe  Co. 

Kerr  Engine  Company 
Incinerators 

Ideal  Incinerator    &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 
Insulating  Compounds 

Can,   11.   W.  Johns-Manville  Co., 
Limited. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 


Industrial  Cars 

Hopkins  &  Co.,  F.  H. 
Bcchtel,  B.  E. 

Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur.  Co. 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern   Crane  Works 
Kilns 

Canadian  .Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lath  Board 

liishopric  Wall  Board  Co. 

Lead  Pencils 

American  Lead  Pencil  Company 

Lime 

Doniinion  Lime  Company 
Standard   White   Lime  Co. 

Lighting  and  Pumping  Installations 
Can.  H.  W.  Johns-Manville  Co., 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal  Locomotive  Works 

Marble  Working  Machinery 
Pollard  Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar   People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar   People  Limited 


Mechanical  Draft  Apparatus 

Sturtevant    Co.  of  Can.  Ltd.,  E.  F. 

Meter  Boxes 

f'ord  Meter  Box  Company 

Meters,  Water 

MclJougall  Caledonian  Iron  Wks. 
Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil,  Tank  &  Pump  Co. 

Ornamental  Moulds 

London  Concrete  Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Packing 

Can.   Consolidated  Rubber  Co. 

Paints  and  Varnishes 
Ilotninion    Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 
Asphalt  &  Supply  Company 
I'.arber   Asphalt   Paving  Co. 
Dunn   Wire-Cut-Lug   Brick  Co. 
National  Paving  Brick  Manufac 

turers'  Association 
Ontario  Asphalt   Block  Co. 
Paterson   Mfg.   Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

Dominion  Concrete  Co. 

Gartshore-Thomson  Pipe  Co. 

National  Iron  Works 

Pacific  Coast  Pipe  Co. 

United  States  Cast  Iron  Pipe  Co. 

Vancouver   Wood    Pipe   &  Tank 

Company 
Warren  Foundry  &  Machine  Co. 

(Continued  on   Page  14) 


Easily  Operated  by  One  Man 


Illustration  also  shows  the  G  &  c; 
Sidewalk  Door  Opening  and 
Closing  Device  which  aufomatic- 
ally  opens  and  closes  doors  as 
hoisting  head  is  raised  or  tele- 
scoped. 


THE  G  &  G  Telescopic  Hoist  Model  A  illustrated,  makes  it  possible  for 
one  man  unaided  to  perform  the  entire  operation  of  raising  ash  cans  to 
sidewalk  and  lowering  empty  cans  to  cellar. 


Raises  a  maximum  load  of  500  lbs. 
at  a  guaranteed  speed  of  30  feet  per 
minute. 

When  not  in  use  hoist  telescopes  and 
no  part  shows  above  street  level. 
It  IS  fitted  with  a  patented  "silencer" 
that  makes  it  practically  noiseless  in 
operation. 

Write  to  our  nearest  agent 

GILLIS  &  GEOGHEGAN,   Sherbrooke  Que. 

Black  Building  Supply  Co..  Ltd.    B.  &  S.  H.  Thompson  &  Co.,  Ltd.     Wm.  N.  O'Neil  Co.,  Ltd. 

Agents  for   Ontario  Agents  for  (Jucbcc  .\gcnls  for  British  Columbia 

Toronto  Montreal  Vancouver 

W.  T.  Grose,  Agent  for  Manitoba,  Saskatchewan.  Alberta,  Winnipeg 


Made 
in 

Canada 


Operates  from  sidewalk  level — pro- 
tecting public  from  danger  of  unguard- 
ed open  hatch  and  protecting  operator 
from  injury  should  anything  fall  into 
hatch. 

Every  hoist  is  subjected  to  thorough 
working  test  before  shipment. 

for  new  booklet  and  prices 


August  IS,  1915 


THE    CONTRACT  RECORD 


13 


MADE 
IN 

CANADA" 


CHAMPION 


ROCK  CRUSHERS 


The  frame  of  a  rock  crusher  is  subject  to  a  tensile  or  pull- 
ing strain,  and  as  forged  or  rolled  material  is  the  only  material 
that  is  absolutely  safe  under  such  a  strain,  the  main  frame  of 
all  CHAMPION  ROCK  CRUSHERS  is  made  from  high  car- 
bon special  rolled  steel  plate,  which  makes  it  entirely  safe 
from  the  secret  flaws  common  to  any  "cast"  material. 

Careful  construction  means  long  life  and  it  is  with  this 
end  in  view,  that  the  smallest  detail  in  mechanical  construc- 
tion is  thoroughly  gone  into  and  carried  out,  so  that  tlie  com- 
jileted  machine  is  not  only  simple  in  construction  but  safe  and 
durable  in  operation. 

CH.AMPION  ROCK  CRUSHERS  are  used  in  both  sta- 
tionary plants  or  mounted  upon  trucks  where  a  poriable  plant 
is  desired. 

A  full  and  complete  line  of  STONE,  SAND,  and  GRAVEL 
ELEVATORS.  SCREENS  and  all  ACCESSORIES. 

"Ask  for  special  Bulletin." 


THE  "CHAMPION"  LINE  OF  ROAD,  STREET  AND  CONTRACTORS  MACHINERY. 

THE  "CHAMPION"  OIL  DISTRIBUTERS  FOR  DUST  PREVENTION  OILS,  ALSO  THE 
HEAVY  ASPHALT  AND  TAR  PRODUCTS  FOR  ROAD  BINDERS. 

Manufactured  by 

The   Dominion   Road    Machinery   Company,  Limited 

GODERICH,  ONT. 


Macadam  Roads 


must  be  built 
of  a 

Tough 
Stone 

that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 


Pencils  (Lead) 

American  Lead  Pencil  Company 

Pertorated  Metals 

Canada  Wire  &  Iron  Goods  Co. 


Pile  Driving  Machinery 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian   IngersoURand  Co. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Plaster  Bond 

Ceresit  Waterproofing  Co. 

Plumbing  Supplies 

Mueller  Mfg.  Co.,  H. 
Planing   Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Albert  Mfg.  Company 
Britnell  &  Company 
Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Tona  Gypsum  Company 

Plug  Drillers 

Canadian  Ingersoll-Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 

Pneumatic  Machinery 

Canadian    Ingersoll-Rand  Co. 


Power  Engines 

Inglis   Company,  John 

Pressed  Brick 

Interprovincial  Brick  Co. 

Pump  Valves 

Can.  Consolidated  Rubber  Co. 

Pumps  and  Pumping  Machinery 
Beatty  &  Sons,  M. 
Canadian  Blower  and  Forge  Co. 
Canadian   Fairbanks-Morse  Co. 
Canadian  IngersoU  Rand  Co. 
Cook,  A.  D. 

De  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Morris  Machine  Works 
Smart-Turner  Machine  Co. 
Turbine  Equipment  Company 

Pumping  Plants 

Rock  &  Power  Machinery  Co. 

Quarry  Machinery 

Canadian    Ingersoll-Rand  Co. 
Dominion  Road  Machinery  Co. 
Hopkins  &  Co.,  F.  H. 
Lecky  &  Collis 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.  H.  W.  Johns  Manville  Co., 
Ltd. 

Gartshore,  John  T. 
Hopkins  &  Co.,  F.  H. 

Revolving  Stone  Screens 

Goodwin,  Barsby  &  Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Oominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Steel  &  Radiation  Ltd. 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

Dominion  Road  Machinery  Co. 
Exeter  Mfg.   Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 
Morrison  &  Co.,  T.  A. 

Roof  Glazing 

Hope  &  Sons,  Henry 

Roofing  Material 
Bird  &  Son 

Bishopric  Wall  Board  Co. 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar    People  Limited 

Rubber  Covered  Rolls 

Can.  Consolidated  Rubber  Co. 

Rubber  Cement 

Can.   Consolidated  Rubber  Co. 

Rubber  Mats 

Can.   Consolidated  Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Dull  Company,  Raymond  W. 

Safes  and  Baults 

Can.  Fairbanks-Morse  Company 
Taylor,  J.  &  J. 

Scales 

Can.    Fairbanks-Morse  Company 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Dominion  Road  Machinery  f>j. 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Company 


Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Co. 
Smyth  &  Ryan 
Standard  Clay   Products  Ltd. 


Sheathing  Board 

Bishopric  Wall   Board  Co. 


Shovels  (Steam) 

Browning  Company 
Beatty  &  Sons,  M. 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Montreal    Locomotive  Works 


Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Hope  &  Sons,  Henry 
Pedlar    People  Limited 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton   Mfg.    Co.,  Wm. 
MacKinnon,  Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesSloines    Steel  Co. 
Pedlar    People  Limited 


ARTIFICIAL  MARBLE 

Made  in  Canada 


ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

ARCHITECTS  .—Patronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E.  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  427-428 — Connecting  All  Department* 

MONTREAL 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 

 ) 


The  BEST  Results  in  Painting 

are  obtained  from 

Special   Paints  made  Specially  to  meet  Special  Conditions 

A  Paint  made  to  give  the  best  possible  results  on  ALL  kinds  of  surfaces 
cannot  (the  fact  is  self  evident)  g'ive  the  same  protection  that  a  paint 
made  specially  to  protect  ONE  special  surface  will  give. 

SPECIAL   PAINTS  ARE  OUR  SPECIALTY 


BRIDGES 
BUILDINGS 
GAS  HOLDERS 
STEEL  CARS 


If  You  Contemplate  the  Painting  of : 

STRUCTURAL  STEEL 
STACKS  and  BOILERS 
ROOFS  (metal  or  canvas) 
GRAIN  ELEVATORS 


TANKS 

PENSTOCKS 

PIPING 

TROLLEY  POLES 


We  shall  be  glad  to  tell  you  of  these  Special  Coatings 
They  will  REDUCE  YOUR  MAINTENANCE  COST 

DOMINION  PAINT  WORKS,  LIMITED 

Montreal  WALKERVILLE,  ONT.  Winnipeg 

Toronto  Miido  in  U.  S.  A,  by  DETROIT  GRAPHITE  CO..  Detrait.  Mich.  Vancouver 


lb 


i"  n  E  c  o  N  i"  R  A  c  r  R  i-:  c  <  j  r  i  > 


August  18,  1!>15 


CLASSIFIED  INDEX  TO  ADVERTISEMENTS-Continued 


Steam  Apparatus  and  Specialties 

(  anadiuM  lilower  and  Forge  Co. 
ritlslmrgli    Valve,    Foundry  and 

(,'onstruction  Company 
Slicldons  Limited 


Steam  Engines 

Sturtevant    Co.  ot  Can.  Ltd. 


B.  F. 


Steam  Turbines 

McDoiigall  (Caledonian  Iron  Wks. 
Sturtevant    Co.  of  Can.  Ltd.,  1i.  F. 

Steel  Bars 

Hurlington  Steel  Company 
Dominion   Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 
Steel  &  Radiation,  Ltd. 


Bteel 

Hopkins  &  Co.,  F. 


H. 


Lead 


Steel  Pipe 

I'age-Hersey  Iron  Tube  & 
Co.,  Ltd. 


Sound  Deadening 

Can.  H.   \V.  Jolins-Manville  Co., 
Ltd. 

Stair  Builders 

McGregor  &  McTntyre 

Stair  Treads 

Can.   Consolidated  Rubber  Co. 

Steel  Castings 

Electric  Steel  &  Metals  Co. 

Stone  Backing 

Ceresit  Waterproofing  Co. 

Stone 

Hritnell  &  Company 
Hagersville   Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Oakley  &  Son,  Geo. 
Oueenstown  Quarry  Co. 
Rogers  Supply  Company 
Sackville   Freestone  Company 
Stone  Saws 

Anderson,  Geo. 


Stone  and  Sand  Elevators 

Dominion  Koad  Machinery  Co. 

Stone  Working  Machinery 

I'ollard    Mfg.  Company 

Steel  Sash 

Mope  &  Sons, 


Henry 


Structural  Iron  and  Steel 

Jimlington  Steel  Company 
(  liicago  Bridge  &  Iron  Works 
DesMoincs  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba   Bridge  &   Iron  Works 
Maritime  Bridge  Company 
McGregor   &  Mclntyre 
Pittsburgh-DesMoines    Steel  Co. 
Reid  &  Brown 
Structural   Steel  Company 
Standard   Steel  Construction  Co. 

Stucco  Board 

Bishopric  Wall  Board  Co. 

Surveyor's  Instruments 

Dike-man  Surveyor  Co. 
Swinging  Gears 

Dake  Engine  Company 
Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 

Goold,  Shapley  &  Muir  Co. 

Hamilton  Mfg.  Co.,  Wm. 

Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind    Engine   &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Toronto  Iron  Works 
Vancouver   Wood    Pipe   &  Tank 

Company 
Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 


Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 
Hunt  &  Co.,   Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Tiling 

Can.  Consolidated  Rubber  Co. 

Tires   (Auto,  Bicycle,  Motor-cycle, 
Carriage) 
Can.  Consolidated  Rubber  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Co. 

Towers 

Goold,  Shapley  &  Muir  Co. 

Track  Systems  (Hand,  Power  and 
Electric) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.   Consolidated  Rubber  Co. 

Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.    Laurie  Company 

Turbine  Equipment  Company 
Turnbuckles 

Canadian    Billings     &  Spencer, 
Limited 
Vacuum  Cleaners 

United   Electric  Company 
Valves 

Canada  Iron  Corporation 
Can.   Fairbanks-Morse  Company 
Gartshore-Tliomson  Pipe  Co. 
Kerr  Engine  Company 
Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Ventilating   &   Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of   Canada,  Ltd. 

Wagons 

Deere   Plow   Co.,  John 
Tiffin   Wagon  Co. 
Watson   VVagon  Co. 

Wall  Board 

Iii)d  &  Son 

Bishopric  Wall  Board  Co. 
Water  Level  Apparatus 

Gent  &  Company 
Waterproofing 

Can.  H.  W.  Johns-Manville  Co., 
I-td. 

Ceresit  Waterproofing  Co. 

Trussed   Concrete   Steel  Co. 

Wadsworth  Howland  &  Co.,  Inc. 
Waterproofing  Compound 

Ceresit  Wateri)roofing  Co. 
Water  Softeners  and  Filters 

American  Water  Softener  Co. 

Manitoba  Bridge  &  Iron  Works 
Water  Tapping  Machine 

Mueller   Mfg.   Co.,  H. 
Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 

McDougall  Caledonian  Iron  Wks. 
Weather-Wear  Roof  Coating 

Ceresit  Waterproofing  Co. 
Well   Drilling  Plants 

Rock  Si.  Power  Machinery  Co. 
Wires  and  Cables 

Canada  Wire  &  Cable  Co. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 
Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 
Wire  Rope 

Canada  Wire  &  Cable  Co. 

Dominion  Wire  Rope  Co.,  Ltd. 
Wood  Pipe 

X'ancouvcr  Wood  Pipe  Co. 


The  Premier 
Road 
Dressing 

and 

Binder 


i^T^LUXPH ALTE"  is  a  heavy  road  oil  containing  80%  of  solid  pure  bitumen  com- 
bined  with  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  '*FLUXPH ALTE"  has  been  placed  on  the  Canadian  market. 

"FLUXPH ALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results. 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 


MONTREAL 
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Every  Casting  Made  in  Canada 


National  Dump  Cars  are  truthfully  a 
"Made  in  Canada"  product,  every  casting 
IS  poured  in  Canada. 

1  he  excellent  wearing  qualities,  the 
simplicity  of  construction  and  the  reliability 
of  service  are  features  that  contribute  to 
make  "National"  Dump  Cars  the  best  con- 
tractors' equipment  available. 

Mishaps  occur  and  parts  of  even  the 
best  equipment  are  broken — think  of  the 
saving  in  time,  customs'  duty,  trouble  and 
money  when  you  can  get  spare  parts  im- 
mediately from  Hamilton. 

Buy  "National"  Dump  Cars. 

Get  our  prices  and  details. 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office: 
SHAUGHNESSY  B'L'D'G. 


Sackville 
Freestone 


The  main  entrance  to  this  repre- 
sentative building — Toronto's  City 
Hall — is  built  of  Sackville  Free- 
stone. 

*^Quarried  in  Canada^* 

Block,  Dimension  and  Random  Stone. 
Head  Sills,  Shoddy,  Stone  Sawing. 


^  Sackville  Freestone 


Company,  Limited 

SACKVILLE,  N.B. 
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ALPHABETICAL  LIST  OF  ADVERTISERS 


Albert  Maiuifactiiring  (  <iiii|pini>    -"iS 

Allith   Manufactuiiiif!  (  onipaiiy   

American  Enameled  Krick  &  Tile  Co  

American  Lead  Pencil  Company   51 

Anderson  &  Co.,  Limited,  Cieorge  .   55 

Anglins    Limited    68 

Asphalt  &  Supply  Company   16 

Ault  &  Wiborg  Company   50 


Harher  Asphalt  Paving  Company  

Meatty  &  Sons,  Limited,  M  :   (>5 

Hechtel,  B.  E   66 

Derlin  Mills  Company   

Hird  &  Son  

Black  Building  Supply  Company   12 

l?lair  Company,  B   19 

Bradford  Pressed  Brick  Company  

Britnell  &  Company,    Limited    00 

Browning  Company   58 

r.nrlington  Steel  Company   65 


Canada  Crushed   Stone   Corporation    15 

Canada   Iron  Corporation,   l^imited    00 

Canada  Wire  and  Cable  Company  ...   

Canada  Wire  &  Iron  Goods  Company   07 

Canadian  Billings  and  Spencer  

Canadian   Bridge   Company    69 

Canadian   Blower  and   Forge   Company    ....  70 

Canadian  Consolidated  Rubber  Co  

Canadian  Equipment  Company   

Canadian  Fairbanks-Morse  Company  . . . 
Canadian  Ingersoll-Rand  Company  .  .  . 
Canadian  H.  W.  Jolins-Manville  Co.,  .I,t< 

Canadian  Office  School  Furniture  Co   08 

Carreau,  J.  E   14 

Cast  Stone  Block  &  Machine  Co  

Cement  Giui  Company  

Ceresit  Waterproofing  Company   I) 

Chelsea  Elevator  Company   ■')!) 

Chicago  Bridge  &  Iron  Works    ti7 

Chipman  &  Power   OS 

Cleaton,  R.  E   70 

Conduits  Company,  Limited   60 

Cook,  A.  D  

Crossley  Machine  Company   

Crushed  Stone  Limited    56 


Dake  Engine  Company   00 

Deere  Plow  Company,  John  

De  Laval  Steam  Turbine  Company  

Dennis  Wire  &  Iron  Company    68 

DesMoines  Bridge  &  Iron  Works   69 

Dickson  Bridge  Works  

Dikeman  Surveyor  Company  

Dominion  Bridge  Company   20 

Dominion  C"oncrete  Company   4 

Doininion  Engineering  &  Inspection  Co.   ...  08 

Dominion  Iron  &  .Steel  Company   03 

Dominion  Paint  Works   ir> 

Dominion  Road  Machinery  Co   1,3 

Dominion  Sewer  Pipe  Company    10 

Dull  Company,  Raymond  W  

Dunn  Wire-Cut-Lug  Brick  Co  


Kst<>  Km.s  

Exeter   Manufacturing  Company   

Ford  Meter  T.ox  Co   5« 

Foster,  W.  L   51 

Fraser,  W  

(lalt  Engineering  Company,  John   ,   68 

Gartshore,  John  J  
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Specially  Made 
Concrete  Pipe 


In  the  making  of  concrete  pipe  and  tile  we  have  taken  more  than 
the  ordinary  precautions  of  clean,  sharp  sand  and  high  grade  cement. 

All  gravel  is  crushed  and  sorted  in  our  plaint.  After  thorough 
mixing  the  concrete  is  power  tamped  to  give  density.  The  pipe  is  then 
allowed  to  set  for  72  hours  in  vaporizing  chambers  with  automatic 
sprinklers  that  give  the  pipe  great  hardness. 

We  also  have  portable  plants  for  manufacturing  the  larger  sizes  of  con- 
crete pipe  on  the  job.  A  new  and  unusually  strong  lock  joint  is  a  feature 
of  our  continuous  reinforced  concrete  pipe  that  claims  your  attention. 

We  will  he  pleased  to  send  you  other 
particulars  and  to  quote  prices. 

B.  Blair  Company,  Limited 

Woodstock,  Ontario 
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Manitoba  Bridge  &  Iron  Works 

Limited 

—  MANUFACTURERS— 

Roofs,  Steel  Buildings  and  Structural  Iron  Work 

of  all  descriptions 

Railway  and  Highway  Bridges 


6,000  tons  of  Beams,  Channels,  Angles,  Plates,  Flats  and  Bars  always  in  stock  at 
our  works  for  QUICK  DELIVERY,  plain  or  fabricated. 
Designs  and  estimates  promptly  furnished. 

We  also  operate  a  Large  Grey  Iron  Foundry,  Annual  Capacity  5,000  tons 

Tank,  Forge  and  Machine  Shops. 


Office  and  Works        -       -        WINNIPEG,  MAN. 


DOMINION  BRIDGE  COMPANY,  LIMITED 

Head  Office  and  Works,  Branch  Offices  and  Works, 

Montreal,  P.  Q.  Toronto,  Ottawa  and  Winnipeg 

Engineers,  Manufacturers  and  Erectors  of  Steel  Structures 

Capacity  135,000  Tons 

Railway  and  Highway  Bridges, 
Swing  and  Bascule  Spans, 

Buildings  of  all  kinds, 
Hemispherical  Bottom  and 
other  Tanks, 
Transmission  Poles  and  Towers, 
Riveted  Pipe,  Caissons, 
Barges, 

Turntables,  Electric  and  Hand 

Power  Cranes, 
Hoisting  Appliances,  Lift  Locks, 
Hydraulic  Regulating 
Gates,  etc.. 
Gear  Cutting  and  General 
Machine  Work. 

LARGE  STOCK  OF  STANDARD  STRUCTURAL  MATERIAL  AT  ALL  WORKS. 
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Givic  Stock-Taking 

IN  most  commercial  tmdcrtakings  it  is  necessary  to 
take  stock  at  least  once  a  year,  and  in  all  con- 
cerns it  is  essential  that  this  should  be  done  as 
frequently  as  possible.    This  condition  applies 
with  equal  force  to  civic  matters — for,  after  all,  the 
business  of  a  city  should  be  conducted  like  a  large 
commercial  undertaking. 

When  times  are  prosperous  and  money  is  fairly 
plentiful,  there  is  a  tendency  to  cast  aside  considera- 
tions of  conservative  progress.  There  is  an  impatience 
for  rapid  development,  and  the  ])erson  who  advocates 
more  investigation  into  civic  afifairs  when  business  is 
brisk  is  apt  to  be  thought  something  akin  to  a  knocker. 

Now,  however,  with  a  serious  check  in  the  ex- 
penditure of  money  on  new  works,  owing  to  the  war 
and  the  depression,  it  is  worth  while  thinking  over 
civic  problems  and  striking  a  balance  sheet  to  show 
how  the  city  stands — financially,  ethically,  and  other- 
wise. This  is  the  time  for  mature  consideration  of  the 
needs  of  a  city,  and  how  best  to  attain  them.  This  is 
the  time,  also,  for  engineers  to  investigate  thoroughly 
problems  of  pure  water  supply,  efficient  sewage  treat- 
ment, economical  construction  of  roads  and  streets, 
satisfactory  disposal  of  refuse,  and  so  on.  When  the 
engineers  are  busy  there  is  little  time  for  study  and 
investigation,  or  for  comparing  the  results  obtained 
in  their  cities  with  others.  But  in  periods  like  the  pre- 
sent an  excellent  opportunity  -is  afforded  for  inquiries 
and  comparisons. 

It  is  by  judicious  correlation  of  data  bearing  on 
any  branch  of  work  that  a  reliable  judgment  as  to  the 
value  received  can  be  arrived  at.  If  such  comparisons 
and  studies  are  not  made  the  authorities  may  continue 
to  perform  their  duties  with  an  agreeable  complacency 
to  themselves,  although  others  may  observe  the  lack 
of  efficiency  and  economy. 

When  Aldermen  take  a  personal  and  intelligent 
interest  in  the  affairs  of  a  city,  and  devote  as  much 
time  as  possible  to  the  study  of  the  problems  which 
have  to  be  encountered,  then  the  Engineer's  labors 
also  will  be  appreciated.  And  the  Engineer  in  most 
instances  will  welcome  the  individual  consideration  of 
Aldermen,  as  it  tends  to  unite  them  in  their  combined 
efforts  to  serve  the  citizens.  It  is  the  spasmodic  and 
erratic  manifestation  of  peculiar  interest  on  the  part 
of  some  Aldermen  that  disconcerts  the  officials,  and 
often  takes  the  heart  out  of  them.  The  business  of  city 
administration  cannot  be  learned  by  simply  getting 
elected,  or  by  casual  inquiries ;  it  needs  persistent 
study,  for  each  day  brings  new  requirements,  and  each 
event  produces  new  developments. 

After  a  period  of  strenuous  growth  and  great  pros- 
perity, our  cities  will  do  well  to  utilize  the  present 
quiet  time  to  take  stock  of  what  has  been  done,  and 
what  is  required  to  be  done.  It  is  well  that  the  rate- 
payers should  have  a  clear  conception  of  what  they 
own,  what  changes  have  been  wrought  in  the  last  few 
years,  and  generally  to  know  what  the  authorities  and 
their  offici-  Is  liave  done  on  their  l)elialf.  And  having- 
established  a  f;rm  g,i]~.  of  the  situation,  witii  its  possi- 
bilities and  duties,  then  those  who  have  labored  faith- 
fully and  well  in  the  interests  and  welfare  of  the  citi- 
zens should  be  encouraged  to  continue  in  their  good 
work. 

It  is  often  found,  when  stock-taking,  that  some 
deadwood  has  accumulated — that  some  parts  of  a  ma- 
chine arc  not  maintained  as  carefully  as  others,  or  that 
some  department  has  conducted  its  business  with  efifi- 
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ciency  and  great  economy.  The  weakness  and  lack  of 
co-ordination  of  some  branches  will  he  discovered,  and 
tlie  power  of  others  will  shine  out.  But  it  is  often  at 
stock-taking  that  these  conditions  are  established. 

The  Municipal  Engineer  who  takes  pride  in  his 
profession  and  the  achievements  of  his  department  has 
nothing  to  conceal.  Stock-taking  to  him  will  be  a 
source  of  pleasure  and  satisfaction,  for  he  knows  that 
when  properly  conducted  it  will  reveal  many  things 
that  should  be  known — as  that  the  water-works  are 


maintained  in  excellent  conditif)n,  and  the  cost,  both 
capital  and  ordinary,  is  kept  low;  that  the  sewage 
treatment  works  are  operated  with  care  and  intelli- 
gence, producing  an  effluent  of  satisfactory  quality ; 
and  that  the  streets  and  roads  are  not  more  holey  than 
good,  but  are  kept  in  excellent  condition,  adding  ma- 
terially to  the  aesthetical  side  oi  the  city. 

Municipal  works  can  be  operated  as  economically 
as  any  other  works— provided,  of  course,  the  officials 
are  given  a  free  hand  to  do  their  Ijest. 


Tunnel  Construction  in  Flood  Time 

Specially  contributed  by  Paul  Seurot,  Consulting  Engineer,  Montreal 


IT  is  the  writer's  intentit)n  in  this  article  to  show 
how  a  subaqueous  tunnel  under  construction  is 
comparatively  immune  from  the  dangers  attend- 
ing an  unusual  flood.  Floods  within  a  subaque- 
ous tunnel  are  not  unusual  happenings.  They  are  one 
of  the  necessary  evils  of  this  type  of  construction  and 
are  ordinarily  the  result  of  a  "blow,"  i.e.,  a  sudden 
escape  of  compressed  air  through  the  face  and  the  river 


In  thf  ilislancL-  tlu  TL'  may  be  seen  the  travelling  crane  over  Shaft  A 
under  water.   The  huilding  to  the  left  is  occupied  by  the  various 
departments  of  the  Foreign  Office.    When  compres.sed 
air  blew  out  a  water  spout  was  thrown  on 
the  roof  of  this  building. 

bed,  with  a  consequent  inrush  of  water  tlirough  the 
shield  and  into  the  heading.  In  the  particular  instance 
discussed  in  this  article,  however,  the  tunnel  was  flood- 
ed by  water  coming,  at  the  rear,  tlirough  the  shaft  and 
the  approaches. 

The  tunnel  under  construction,  known  as  the  In- 
valides-Concorde  Tunnel,  was  a  section  of  the  Paris 
Metropolitan  Subway,  passing  under  the  Seine,  be- 
tween the  Concorde  and  Alexander  Bridges.  Its 
length,  including  approaches,  was  2,743  feet.  It  was 
circular  in  section,  25  ft.  6  in.  in  diameter,  and  the 
gradient  of  the  approaches  was  five  per  cent.  Work 
had  been  prosecuted  from  two  shafts,  A  and  B,  on 
the  left  and  right  banks  of  the  river  respectively. 

About  January  10th,  1910,  the  Seine  began  to  rise 
slowly,  but  there  was  nothing  unusual  about  it.  From 
all  over  the  country,  however,  there  were  reports  of 
continued  rains  which  had  so  saturated  the  ground  that 
there  was  a  fear  of  heavy  floods. 

On  the  20th  of  January,  the  water  level  had  risen 
from  datum  27.10  to  elevation  30.00,  9  ft.  6  ins.  above 
normal.    The  intersection  of  the  streets  back  of  the 


plant  and  shaft  A  is  820  ft.  frcjm  the  water  edge  when 
at  the  normal  level,  and  its  elevation  is  30.846,  or,  in 
normal  conditions,  12  ft.  3^^  ins.  above' datum.  The 
shaft  itself  was  689  feet  from  the  water  edge  and  its 
curb  at  about  the  same  level,  12  ft.  3^2  ins.  above  river 
datum.  On  January  22nd  the  river  rose  to  elevation 
31.50,  25^  ins.  above  the  street  and  shaft  level,  and 
the  water  began  to  back  up  through  the  sewer  man- 
holes and  invade  the  streets  and  the  works  yards.  Men 
were  set  to  work  building  dams  across  the  streets  and 
around  the  site  of  the  plant  to  save  the  works. 

On  the  right  bank  of  the  river,  the  heading  had 
already  been  invaded  through  the  Nord-Sud  Com- 
pany's tunnels.  This  company,  which  now  operates 
the  Nord-Sud  Railway,  was  flooded  through  the  burst- 
ing of  a  large  trunk  sewer.  The  water  poured  in  their 
works  for  a  distance  of  2^4  miles.  Near  the  Made- 
leine, this  company's  tunnels  pass  over  the  line  No.  8, 
of  which  the  Invalide-Concorde  tunnel  is  a  portion. 
From  the  Madeleine  overhead  crossing,  the  water 
poured  in  the  works  of  line  No.  8  and  came  down 
towards  shaft  B  until  it  reached  the  level  of  the  river. 
Gangs  of  men  had  been  set  to  work  erecting  dams  in 
the  tunnels  between  the  Concorde  and  the  Madeleine, 
but  the  dift'erence  of  levels  was  such  that  in  order  to 
stem  the  invading  torrents  it  would  have  been  neces- 
sary to  wall  up  the  tunnels  entirely,  and  there  was  no 
time  for  it.  In  the  compressed  air,  the  heading  had 
been  pushed  well  under  the  river  bed,  and  work  was 
going  on  without  any  trouble.  However,  as  the  water 
was  still  rising  and  threatened  every  minute  to  flow 
from  the  streets  into  the  shaft,  it  was  deemed  prudent 
to  get  the  men  out  of  the  heading,  as  they  might  be 
trapped  in.  Before  leaving  the  heading,  however,  it 
was  thoroughly  grouted  up.  It  was  the  intention,  if 
the  compressor  plant  did  not  fail,  to  keep  the  pressure 
in  the  tube  and  save  the  heading. 

Meanwhile  the  water  kept  rising  rapidly.  At  the 
Pont  Mirabeau,  where  line  No.  8  crosses  the  Seine  a 
second  time,  and  where  the  work  was  being  executed 
by  caissons,  the  plant  was  under  water,  and  the  inter- 
vening two  and  a  half  miles  of  finished  or  partly  fin- 
ished tunnels  were  threatened  by  the  inundation."  Part 
of  them  was  already  flooded,  and  men  were  busy  erect- 
ing dams  along  the  line — particularly  at  the  high  point 
of  the  profile  between  the  two  subaqueous  tunnels. 

On  January  26th,  the  water  level  was  33.02,  or  7  ft. 
iy4  in.  above  the  level  of  the  street  and  of  the  works' 
site.  Most  of  the  pumps,  dynamos,  and  other  machin- 
ery had  been  hoisted  up  and  removed  to  places  of 
safety.  The  dams  surrounding  the  shaft  and  part  of 
the  plant  were  still  holding.  Down  in  the  tunnel, 
sotne  of  the  dams  erected  about  a  mile  u])  had  been 
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partly  carried  away  and  the  water  was  beginning  to 
flow  in  the  masonry  approach. 

On  the  right  bank,  the  troops  had  built  earthen 
dams  on  the  Place  de  la  Concorde  to  protect  the  rue 
Royale,  and  with  sand  bags  had  raised  the  parapet 
wall,  above  the  top  of  which  the  water  had  already 
risen  ;  but  it  was  useless  as  far  as  shaft  B  and  the  work 
nn.that  side  of  the  river  were  concerned.  The  water, 
stemmed  a  while  on  the  river  side,  came  from  the 
sewers  and  through  the  Metropolitan  tunnels.  The 
Champs-Elysees  was  transformed  into  a  huge  lake, 
and  the  entire  works  were  flooded. 

On  the  other  side  the  compressors  were  still  work- 
ing and  the  heading  was  safe.  Water  was  beginning  to 
invade  the  lower  part  of  the  Invalides  Station  of  the 
Western  Railway  adjoining  the  plant.  For  more  than 
three  miles,  this  railway  follows  the  shore  of  the  river 
in  a  deep  cut.  Early  on  January  26th  this  cut  was 
flooded  and  in  the  afternoon  the  water  backing  up  to 
the  station  burst  in  the  street  and  flooded  the  tunnel 
site,  carrying  all  dams  and  protective  works.  Three 
compressors  were  running  and  the  pressure  was  main- 
tained so  as  to  equilibrate  the  hydrostatic  pressure  at 


The  tunnel— when  the  water  level  had  bten  lowered  sufficiently  to 
permit  of  salvage  work. 

the  face,  but  the  pressure  of  the  water  above  the  sills 
of  the  lock  doors  un  the  normal  air  side  as  the  danger 
now  was  that  this  pressure  would  tend  to  burst  open 
the  doors  and  invade  the  heading.  Orders  were  given 
to  raise  the  air  pressure  as  the  level  of  the  water  would 
rise.  At  2  a.m.  on  January  27th  the  water  level  came 
up  to  elevation  33.20 ;  a  fourth  compressor  was  set  to 
work  and  the  pressure  kept  at  two  atmospheres.  At 
3  a.m.  the  electric  current  gave  out.  One  of  the  two 
electric  plants  supplying  the  power  had  had  its  cables 
broken  or  short  circuited  through  the  flooded  ducts 
in  the  streets  and  the  other  plant  was  submerged. 

Through  the  ever-increasing  head  of  water,  no  longer 
checked  by  the  air  pressure,  the  lock  doors  probably 
opened.  .\t  that  instant,  and  with  a  loud  report,  the 
air  burst  out  and  through  the  open  shaft  hurled  a  col- 
umn of  water,  as  a  s])out,  60  feet  in  the  air,  onto  the 
roof  of  the  Foreign  Ofiice  building  fronting  on  the 
other  side  of  the  street — shown  in  one  of  the  illus- 
trations. The  pressure  fell  rapidly  from  3.30  a.m.  un- 
til 5  a.m.,  when  the  recording  gauge  showed  a  pressure 
of  1.5  lbs.    At  8  a.m.  it  had  fallen  to  zero. 

The  next  day  the  water  level  reached  its  maximum 
at  elevation  33.50,  which  is  21  feet  above  the  normal 


river  datum  and  8  ft.  8J/2  ins.  above  the  street  level  at 
the  works'  site  and  above  the  top  of  shaft  A. 

On  January  31st  the  water  began  to  recede  slowly 
from  the  Esplanade  and  streets  surrounding  the  works. 
On  February  10  one  of  the  electric  plants  was  able  to 
make  some  temporary  connection  and  to  furnish  some 
power.  Pumps  were  set  to  work,  but  it  was  done  slow- 
ly and  cautiously,  so  as  not  to  overtax  the  capacity  of 
the  sewers  into  which  the  flood  water  from  the  cellars, 
basements  and  tunnels  of  the  entire  district  was  being 
emptied. 

In  the  present  case,  the  tunnel  being  the  lowest 
point  on  the  profile  for  a  mile  and  a  half  in  both  direc- 
tions, it  came  to  the  lot  of  the  contractors  to  pump  the 
water  from  their  work  as  well  as  from  adjoining  sec- 
tions. Of  course,  all  of  this  was  done  at  the  expense 
of  the  city,  a  special  appropriation  being  set  aside  to 
cover  this  extra  work,  as  well  as  to  indemnify  the  con- 
tractors for  all  just  and  proved  losses  due  to  the  in- 
undation. 

Another  serious  problem  was  facing  Paris  and  a 
great  part  of  the  country — a  shortage  of  pumps. 

All  available  pumps  were  requisitioned  by  the  army 
and  by  the  public  services,  and  were  bought  or  hired 
by  the  Metropolitan  Railway,  by  other  railway  com- 
panies and  private  industries  and  citizens.  All  sorts 
of  antiquated  hand  or  steam  pumps  could  be  seen 
everywhere  in  the  streets. 

At  the  tunnel  works,  two  of  the  big  pumps  had 
been  left  in  the  shaft.  On  the  left  bank  two  centri- 
fugal pumps,  one  8-inch  and  one  6-inch,  were  avail- 
able with  two  30  h.p.  motors,  and  were  set  to  work. 
To  these  were  added,  a  few  days  later,  two  4-inch  cen- 
trifugal pumps.  On  the  right  shore  all  the  pumps  but 
one — an  8-inch  pump — had  been  removed  through 
shaft  B  and  were  put  to  work,  emptying  directly  into 
the  river.  There  were  two  7-inch,  one  6-inch,  one  5- 
inch  and  one  3-inch — all  centrifugal  pumps.  On  this 
side  of  the  river,  the  Nord-Sud  Company,  the  Metro- 
politan Railway  and  other  concerns  were  all  doing 
their  share  of  the  salvage  work,  and  on  February  28th 
the  water  level  had  gone  down  sufficiently  to  resume 
work. 

On  the  other  shore  the  water  had  gone  down  to 
the  bottom  of  the  shaft  and  on  March  8th  had  sub- 
sided to  elevation  16.50,  wdiich  is  about  2  feet  low  er 
than  the  top  of  the  material  lock.  Pumping  was  con- 
tinued until  the  water  was  low  enough  to  allow  the 
doors  of  both  material  and  men's  locks  to  be  cleaned 
and  closed.  The  water  level  was  then  down  to  15.00, 
which  was  about  the  level  of  the  centre  of  the  shield. 

Air  pressure  was  turned  on  on  March  15.  After 
cleaning  the  heading  and  the  shield,  work  was  re- 
sumed on  the  22nd.  There  was  no  injury  whatever  to 
the  tube  or  machinery.  Only  about  15  cubic  yards  of 
sand  had  caved  in  at  the  face.  The  packings  of  the 
rams  and  all  the  leather  cups  of  the  erectors  had  to 
be  renewed,  of  course,  and  all  the  iron  lining  was 
cleaned  with  water  under  pressure,  scrubbed  from 
slime  and  the  entire  works  disinfected. 


A  movement  to  secure  the  passage  of  a  uniform 
state  building  law  is  now  being  carried  on  in  Massa- 
chusetts. A  special  committee  of  the  l^oston  Cham- 
ber of  Commerce  has  appointed  a  sub-committee  with 
Mr.  C.  H.  r.lackall,  a  P>oston  architect,  acting  as 
chairman,  the  purpose  of  this  committee  being  to 
gather  data  and  direct  the  chamber's  atlitude  toward 
a  bill  now  pending  in  the  Legislature. 
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Are  Refuse  Incinerator  Guarantees  too  Strict 

for  Practical  Fulfilment?  

In  which  Mr.  Sterling  H.  Bunnel,  of  The  Griscom-Russell  Company,  New 
York,  discusses  refuse  incinerator  progress  in  the  United  States,  and  calls  atten- 
tion to  the  importance  of  good  firing  and  the  inadequacy  of  mere  machinery  to 
produce  results.  Attention  is  directed,  also,  to  the  letter  dealing  with  this  suhject 
written  by  Mr.  F.  L.  Decarie,  of  Montreal,   published   on  page  867  of  this  issue. 


A recent  article  in  the  Engineering  Record  re- 
\  iews  the  development  of  refuse  incineration 
in  high  temperature  destructors,  and  puts 
forth  the  suggestion  that  the  requirements 
of  specifications  have  been  too  difficult  for  practical 
fulfilment.  Refuse  destructor  plants  are  actually  in 
successful  and  satisfactory  operation  in  very  many 
European  cities.  Requirements  in  European  cities 
are  generally  more  exacting  than  in  American  cities, 
so  that  it  seems  strange  that  there  should  be  any  diffi- 
culty in  satisfying  American  city  officials  by  the  oper- 
ation of  destructor  plants  built  in  accordance  with 
the  best  Europeon  practice. 

All  engineers  are  familiar  with  tlie  fact  that  the 
interpretation  of  specifications  on  rigid  lines  is  often 
the  cause  of  unfair  requirements,  and  has  more  than 
once  led  to  the  rejection  of  plants  which  were  in  every 
way  satisfactory  except  in  some  non-essential  tech- 
nical point.  On  the  other  hand,  service  boards  and 
engineers  have  not  the  discretion  permitted  to  the 
commercial  corporation  or  private  citizen,  in  insisting 
that  the  apparatus  under  contract  shall  he  made 
broadly  satisfactory.  Being  restricted,  in  action  by 
laws,  the  city  official  can  hardly  secure  correction  of 
defects  unless  such  defects  amount  to  a  definite  breach 
of  guarantee.  Not  infrequently,  therefore,  the  appar- 
ently unfair  severity  of  interpretation  of  contract  re- 
quirements is  the  only  means  of  forcibly  expressing 
dissatisfaction  because  of  other  and  really  serious 
faults  n(jt  covered  i)y  the  terms  of  the  written  guar- 
antee. 

The  standard  guarantees  for  destructor  plant  oper- 
ation are  not  at  all  difficult  for  well  designed  furnaces 
to  attain.    They  are  generally: — 

1.  That  no  nuisance  be  created  during  the  ordinary  oper- 
ation of  tlie  plant. 

2.  That  no  odor.s,  obnoxious  gases,  smoke  or  dust  escape 
from  the  chimney. 

:i.  That  the  temperature  in  the  coml)ustion  chamber 
sliall  not  fall  below  1250  degrees  Fahr. 

4.  That  the  residue  from  the  fires  shall  be  hard,  thor- 
oughly burned  clinker,  free  from  organic  matter. 

5.  That  the  weight  of  combustion  per  square  foot  of 
grate,  the  weight  of  evaporation  per  pound  of  refuse  burned, 
and  the  labor  cost  per  ton  of  refuse  burned  be  within  guar- 
anteed limits. 

The  first  two,  while  apparently  difficult,  are  in 
reality  easy  of  fulfilment.  The  collection  and  move- 
ment of  garbage  and  refuse  is  in  itself  a  disagreeable 
necessity,  and  a  destructor  plant  can  hardly  be  claimed 
to  create  a  nuisance  that  already  exists.  Chimneys  of 
destructors  are  usually  not  less  than  125  feet  high, 
and  many  are  much  higher ;  so  that  odors,  gases, 
smoke  and  dust  must  escape  in  quantity  to  be  observ- 
able at  the  ground  level.  The  last  three  guarantee 
clauses  depend  entirely  (and  the  first  two  to  a  large 
extent)  upon  the  handling   of    the    refuse    into  and 


through  the  firing  process,  which  in  the  case  of  tests 
is  usually  in  the  hands  of  skilled  men  employed  by 
the  contractor.  It  is  necessary  to  look  outside  of  the 
working  of  the  guarantees  to  find  the  points  of  general 
dissatisfaction  which  may  drive  the  city  officials  to 
refusing  acceptance  on  narrow  technical  grounds  for 
that  which  will  be  a  constant  source  of  trouble  later. 

Of  the  scores  of  destruction  plants  in  operation  in 
cities  outside  of  North  America,  the  great  majority 
have  shovel-fed,  hand-clinkered  furnaces.  In  the 
smaller  plants,  the  garbage  and  refuse  is  carted  into 
the  furnace  room  and  dumped  over  the  back  of  shal- 
low bins,  to  be  shovelled  directly  into  the  furnace 
doors  opposite.  The  collected  waste  consists  (jf  a  tnix- 
ture  of  everything — wet,  dry,  combustible  and  un- 
burnable  together.  The  fireman  casts  out  such  of  the 
stones,  glass,  large  tins  and  pieces  of  metal  as  he  can 
get  at  easily,  and  fires  the  rest  of  the  mass  as  it 
comes.  Naturally,  the  work  of  firing  is  not  done 
when  the  material  has  landed  on  the  gates.  Refuse 
lires  burn  into  holes,  melt  into  large  clinkers,  and  clog 
grates  with  metal  fragments,  and  so  need  frequent 
stirring  and  levelling.  Finally,  when  a  mass  of  clinker 
and  ash  has  accumulated  and  begins  to  block  the 
draft,  the  fire  must  be  thoroughly  gone  through  and 
cleaned.  No  one  familiar  with  the  care  required  in 
firing  even  low  grade  coal  would  entertain  the  notion 
that  a  mixture  of  wet  fuel  and  unburnable  trash  can 
be  dumped  in  a  heap  upon  grates  and  expected  to 
burn  to  a  uniform  bed  of  ashes  without  frequent  stok- 
ing by  an  experienced  and  watchful  fireman. 

Unfortunately,  there  has  been  a  tendency  in  bid- 
ding on  destructor  plants  for  American  cities  to  make 
impossible  claims  of  low  labor  cost,  based  on  the  use 
of  expensive  mechanical  charging  and  clinkering  de- 
vices intended  to  operate  w^ithout  any  manual  labor. 
In  this  way  several  cities  have  been  induced  to  ac- 
cept the  highest  bid  presented,  and  to  install  expen- 
sive and  complicated  apparatus,  with  the  expectation 
of  operating  half  a  dozen  high-temperature  furnaces 
with  150  square  feet  of  grate  surface  or  more,  at  a 
cost  per  ton  of  refuse  burned  which  contemplated  the 
employment  of  a  fire-room  force  totally  inadequate 
to  the  situation.  No  amount  of  machinery,  however 
ingenious,  can  do  all  the  work  of  the  competent  fire- 
man. In  theory  it  would  be  possible  to  construct  a 
boiler  plant  of  enormous  size,  install  coal  handling 
devices  and  automatic  stokers  throughout,  and  run 
the  whole  plant  by  push  buttons  from  a  carpeted  en- 
gine room  at  a  distant  point.  In  practice,  machinery 
even  of  the  rough  and  rugged  character  required  in 
connection  with  boiler  plant  operation  must  be  super- 
vised and  cared  for ;  so  that  the  most  that  can  be 
hoped  for  is  some  reduction  in  the  number  of  men 
recjuired.  With  garbage  fires,  the  variety  of  the  ma- 
terials to  be  burned  makes  impossible  the  uniform 
method  of  operation  of  the  mechanical  stoker  system. 
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The  bulk  of  tlie  work  of  furnace  tending,  spreading 
the  mass  on  the  grates,  tilling  holes  in  the  hre  bed, 
and  clearing  the  lire  of  clinker,  must  always  be  done 
by  hand  labor. 

'I'he  success  of  the  destructor  system  of  garbage 
and  waste  disposal  depends  on  the  ability  of  the  fire- 
men. The  work  does  not  require  a  high  degree  of 
intelligence,  but  does  require  steady,  reliable  service 


from  the  fire-room  force.  If  this  is  clearly  recognized 
city  officials  will  save  much  in  first  cost  of  destructor 
plants  by  avoiding  the  inclusion  of  complicated  appar- 
atus intended  to  do  what  is  impossible  for  machinery. 
They  will  thus  secure  furnace  equipment  of  simple 
and  durable  construction,  suitable  for  successful  oper- 
ation by  the  better  class  of  common  labor  which  is 
attracted  by  the  steadiness  of  city  employment. 


Vitrified  Brick  Pavements  for  Country  Roads 

Abstract  (by  the  Contract  Record)  of  a  comprehensive  bulletin  (U.  S. 
Department  of  Agriculture)  prepared  by  Vernon  M.  Pierce  and 
Charles  H.  Moorefield — Chief  of  Construction  and  Senior  Highway 
Engineer   respectively   of  the  United   States   Office   of  Public  Roads 


IN  forming  a  road  bed  upon  which  a  ])rick  pave- 
ment is  to  be  constructed,  the  essential  features 
to  be  considered  are:  (1)  thorough  drainage,  (2) 
firmness,  (3)  uniformity  in  grade  and  cross-sec- 
tion, and  (4)  adequate  shoulders. 

Thorough  drainage  can  be  secured  for  any  particu- 
lar road  only  by  means  of  a  careful  study  of  the  local 
conditions  which  affect  the  accumulation  and  "run-off" 
of  both  the  surface  and  ground  water.  These  condi- 
tions vary  considerably  even  in  the  same  locality,  and 
no  set  of  rules  can  be  given  which  would  cover  all 
cases.  For  example,  the  material  composing  the  road- 
bed may  be  springy,  and  in  this  case  the  underdrains 
will  probably  be  necessary.  On  the  other  hand,  ex- 
tremely flat  topography  may  make  it  necessary  to  ele- 
vate the  grade  considerably  above  the  surrounding 
land.  The  nature  of  the  soil,  the  topography,  and  the 
rainfall  must  all  be  considered  if  a  system  of  drainage 
is  to  be  planned  properly. 

The  second  requirement,  firmness,  can  be  secured 
only  after  the  road  has  been  properly  drained.  Soils 
which  readily  absorb  moisture  cannot  be  properly 
drained  in  wet  weather  and  should  not  be  permitted 
to  form  a  part  of  the  subgrade.  In  order  that  the  sub- 
grade  may  be  unyielding,  it  is  also  necessary  that  the 
roadbed  be  thoroughly  compacted.  In  forming  em- 
bankments the  material  should  be  put  down  in  layers 
not  over  eight  inches  thick,  and  each  layer  should  be 
thoroughly  rolled.  In  excavation  care  should  be  exer- 
cised, if  the  material  is  earth,  not  to  permit  plows  or 
scrapers  to  penetrate  below  the  subgrade.  The  sub- 
grade  in  both  excavation  and  embankment  should  be 
brought  to  its  final  shape  by  means  of  fine  grading 
with  picks  and  shovels  and  rolling. 

When  completed  the  subgrade  should  be  uniform 
in  grade  and  cross-secti(m,  otherwise  the  foundation 
must  be  made  unnecessarily  thick  where  depressions 
occur,  in  order  that  its  grade  and  cross-section  may  be 
uniform  and  its  thickness  not  less  at  any  point  than 
that  required.  The  subgrade  should  be  repeatedly 
rolled  and  reshaped  until  the  desired  shape  is  secured. 
If  curl)s  are  constructed  indei)endent  of  the  base  they 
should  be  set  before  the  final  finishing,  in  order  that 
they  may  be  made  to  serve  as  a  guide  for  this  work. 

The  shoulders  should  never  be  less  than  four  feet 
wide  and  should  consist  of  some  material  which  com- 
pacts readily  under  the  roller  and  does  not  readily  ab- 
sorb water.  Not  infrequently  one  of  the  shoulders  is 
made  sufficiently  wide  to  form  an  earth  roadway  par- 
allel to  the  brick  pavement.      Such  an  arrangement 


serves  to  relieve  the  pavement  of  considerable  traffic 
during  favorable  seasons  and  also  affords  some  ad- 
vantage to  horse-drawn  traffic.  The  general  method  of 
constructing  shoulders  for  brick  roads  is  not  essentially 
different  from  that  employed  for  other  types  of  pave- 
ments. 

Curbing 

All  brick  pavements  should  be  supplied  with  strong, 
durable  curbing,  both  on  the  sides  and  at  the  ends. 
Otherwise  the  marginal  brick  will  soon  become  dis- 
placed by  the  action  of  traffic,  and  their  displacement 
will,  of  course,  expose  the  brick  next  adjoining,  so  that 
deterioration  might  eventually  spread  over  the  entire 
pavement.  Properly  constructed  curbing,  on  the  other 
hand,  will  hold  the  pavement  as  in  a  frame  and  enable 
the  brick  to  present  their  combined  resistance  to  the 
destructive  influences  of  traffic. 

Satisfactory  curbs  may  be  constructed  of  stone, 
Portland  cement  concrete,  or  vitrified  clay  shapes  made 
especially  for  this  purpose.  Wood  has  also  been  used 
for  curbs  to  a  limited  extent,  but  when  it  is  considered 
that  the  life  of  a  brick  pavement  under  ordinary  condi- 
tions should  far  exceed  the  life  of  any  wood  curb  which 
might  be  devised,  the  economy  of  employing  a  more 
durable  material  is  readily  apparent. 

Stone  curbing  may  be  made  from  any  hard,  tough 
stone  which  is  sufficiently  homogeneous  and  free  from 
seams  to  admit  being  quarried  into  blocks  not  less  than 
4  feet  long,  5  inches  thick,  and  18  inches  deep.  On 
account  of  their  ordinary  homogeneous  structure, 
granite  and  sandstone  are  probably  more  used  for  curbs 
than  any  other  kind  of  stone. 

All  stone  curbing  should  be  hauled,  distributed, 
and  set  before  the  subgrade  is  completed.  The  indi- 
vidual blocks  should  be  not  less  than  about  4  feet  long, 
except  at  closures,  and  should  ordinarily  have  a  depth 
of  from  16  to  24  inches,  depending  on  soil  conditions 
and  on  whether  the  curb  is  to  project  above  the  sur- 
face, forming  one  side  of  the  gutter.  The  neat  thick- 
ness need  never  be  greater  than  8  inches  and,  where 
the  traffic  conditions  are  not  severe  and  the  qualitv 
of  the  stone  is  good,  a  thickness  of  6  inches  w  ill  ordin- 
arily prove  satisfactory.  Stone  curb  should  always  be 
set  on  a  firm  bed  of  gravel,  slag,  or  broken  stone,  not 
less  than  3  inches  thick,  or  on  unusually  firm  earth, 
and  should  be  provided  with  a  backing  of  the  same 
material  on  the  shoulder  or  sidewalk  side.  Fig.  1 
shows  a  typical  stone  curb  in  place. 

Where  suitable  stone  is  not  readily  axailablc  or 
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when  from  any  cause  the  cost  of  stone  curbing  would 
prove  excessive,  a  curb  constructed  of  Portland  cement 
concrete  may  frequently  be  advantageously  used.  Con- 
crete curbs  may  be  constructed  alone  or  in  combina- 
tion with  either  a  concrete  gutter  or  a  concrete  founda- 
tion. When  constructed  alone  they  should  have  ap- 
proximately the  same  cross-sectional  dimensions  as 
stone  curbs  and  should  be  constructed  in  sections  about 
8  to  10  feet  in  length.  Figs.  2,  3  and  4  show  the  three 
common  types  of  concrete  curbs. 

Vitrified  clay  curbing  should  be  set  in  much  the 
same  manner  as  that  described  for  stone  curbing.  The 
principal  additional  requirement  is  that,  since  vitrified 
clay  is  a  lighter  material  than  stone  and  the  curb  sec- 
tions are  ordinarily  shorter,  the  bedding  must  be  made 
correspondingly  more  secure  in  order  to  prevent  dis- 
placement. 

The  Foundation  or  Base 

A  firm,  unyielding  foundation  is  one  of  the  most 
essential  features  of  a  brick  pavement.  This  fact  can 
be  more  readily  a])preciated  when  it  is  considered  that 
the  surface  of  a  brick  pavement  is  made  up  of  small 
individual  blocks,  any  one  of  which  might  be  easily 
forced  down,  causing  unevenness  in  the  surface,  if  the 


Fig.  1.— Proper  method  of  constructing  stone  curb. 


foundation  were  poor  ;  and  since  the  ability  of  the  pave- 
ment to  resist  wear  depends  very  largely  on  the 
smoothness  of  the  surface,  every  reasonable  precau- 
tion should  be  taken  to  prevent  any  unevenness  from 
developing. 

The  proper  type  of  foundation  or  base  depends 
largely  on  the  material  composing  the  subgrade  and 
the  character  of  trafific  for  which  the  road  is  designed. 
Where  the  trafiic  is  comparatively  light  and  the  sub- 
grade  is  composed  of  some  firm  material  which  does 
not  readily  absorb  water,  a  very  satisfactory  base  may 
be  constructed  of  broken  stone.  VVhere  the  traffic  is 
comparatively  heavy  or  where  the  material  composing 
the  subgrade  is  at  all  unstable,  a  monolithic  concrete 
base  should  be  used.  Bases  consisting  of  a  course  of 
brick  laid  flat  upon  a  previously  compacted  layer  of 
gravel  or  broken  stone  have  sometimes  been  used,  and 
pavements  constructed  upon  bases  of  this  kind,  ordin- 
arily called  "double-layer"  pavements,  have  in  general 
proved  satisfactory.  At  the  present  time,  however, 
such  bases  can  rarely  be  constructed  at  less  cost  than 
the  more  durable  concrete  bases,  and  they  will  there- 
fore be  given  no  further  consideration  here. 

Broken-stone  bases  should  be  from  6  to  8  inches 
thick  after  compacting  and  should  be  constructed  in 
two  or  more  courses,  just  as  in  the  case  of  first-class 
macadam  roads.  The  materials  used  should  conform 
in  all  respects  to  the  ordinary  requirements  for  sim- 
ilar materials  used  in  constructing  such  roads ;  that  is, 
the  stone  should  be  clean,  hard,  tough,  and  durable. 


and  should  be  graded  in  size  between  certain  reason- 
able, fixed  limits.  It  should  be  uniformly  spread  on 
the  road,  either  from  dumping  Ix^ards  by  means  of 
shovels  or  frcmi  wagons  especially  designed  to  spread 
the  material  as  it  is  being  dumped.  Where  whole  loads 
are  dumped  in  one  place  and  then  spread  out  to  the 
required  depth,  it  is  very  difficult  to  obtain  uniform 
density.  Usually  those  spots  where  the  loads  are 
dumped  are  more  densely  compacted  than  the  rest  of 
the  base,  and  this  lack  of  uniformity  very  soon  mani- 
fests itself  by  producing  unevenness  in  the  surface  of 
the  pavement.  Broken  stone  should  be  compacted  in 
the  usual  manner  by  rolling  the  base  with  a  power 
roller  weighing  not  less  than  about  ten  tons,  and  suffi- 
cient clean  stone  chips  to  fill  the  voids  should  be  spread 
and  flushed  into  the  base  while  the  rolling  is  in  pro- 
gress. When  complete  the  base  should  present  a  sur- 
face uniform  in  grade  and  cross  section  and  parallel 
to  the  proposed  surface  of  the  finished  pavement. 

Concrete  bases  are  unquestionably  better  adapted 
for  brick  pavements  than  any  other  type.  They  are 
l)ractically  monolithic  in  form,  nearly  impervious  to 
water,  and  possess  a  relatively  high  crushing  strength. 
All  of  these  qualities  may  be  obtained  with  a  relatively 
"lean"  concrete  if  the  subgrade  has  been  properly  pre- 
pared. Under  ordinary  circumstances  a  satisfactory 
liase  may  be  constructed  of  concrete  composed  of  1 
part  of  Portland  cement,  3  parts  of  sand,  and  from  5 
t(j  7  parts  of  broken  stone  or  screened  gravel. 

The  sand  should  be  clean  and  well  graded  in  size, 
and  the  stone  or  gravel  should  conform  to  the  usual 
requirements  for  coarse  aggregate  to  be  used  in  con- 
crete construction. 

Foundations  for  brick  pavements  have  also  been 
constructed  of  planks  laid  on  sand,  and  in  some  in- 
stances of  sand  alone.  These  foundations  have  sel- 
dom proved  satisfactory  for  any  great  length  of  time, 
and  can,  therefore,  be  economically  used  only  when 
the  pavement  is  to  be  constructed  of  an  inferior  grade 
of  brick. 

Sand  Cushion 

Since  it  is  practically  impossible  to  construct  an 
absolutely  smooth  base,  and  since  there  is  always  a 
slight  variation  in  the  size  of  paving  brick,  owing  to 
slight  differences  in  the  amount  of  shrinkage  at  the 
time  of  burning,  it  is  necessary  to  provide  an  adjust- 
able cushion  of  some  kind  between  the  base  and  the 
brick  for  correcting  these  slight  irregularities,  in  or- 
der to  secure  an  even  surface  and  a  uniform  bearing  for 
the  brick.  Sand  has  been  found  a  most  satisfactory 
material  of  which  to  construct  this  cushion,  and  is 
almost  exclusively  used  for  this  purpose.  The  pro- 
per thickness  for  the  sand  cushion  will  of  course  de- 
pend on  the  extent  of  the  inequalities  above  men- 
tioned. Two  inches  is  the  most  usual  thickness,  and 
has  generally  proved  very  satisfactory.  One  and  one- 
half  inches,  however,  is  in  many  cases  entirely  suffi- 
cient. 

The  sand  used  in  the  cushion  should  be  moderately 
clean  and  free  from  pebbles.  If  dirt  or  vegetable  mat- 
ter is  present,  it  will  soon  be  leached  out  and  cause 
unevenness  to  develop  in  the  pavement,  while  pebbles 
prevent  the  brick  from  securing  a  uniform  bearing  and 
ultimately  produce  the  same  result.  It  is  also  import- 
ant that  the  sand  should  be  dry  when  spread,  especi- 
ally if  it  is  fine,  because  a  comparatively  small  amount 
of  moisture  increases  the  volume  of  'fine  sand  con- 
siderably, and  moisture  when  present  is  not,  as  a  rule, 
uniformly  distributed.  Even  if  it  were  uniformly  dis- 
tributed at  the  start,  some  spots  would  dry  out  more 
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rapidly  than  others  while  the  spreading  was  under 
way,  and  a  lack  of  uniformity  would  thus  be  produced 
in  the  cushion. 

In  forming  the  cushion  the  sand  is  uniformly  spread 
over  the  base  to  a  depth  slightly  in  excess  of  that  de- 
sired, and  is  then  smoothed  off  by  drawing  over  it  a 
template  shaped  to  conform  with  the  cross  section  of 
the  finished  pavement.  The  length  of  the  template  is 
ordinarily  made  equal  to  the  width  of  the  pavement 
where  this  is  less  than  about  25  feet,  and  equal  to  half 
the  width  for  wider  pavements.  Timber  guides  may 
be  laid  in  the  same  direction  as  the  pavement  for  the 
template  to  slide  on,  or  the  curbs  may  be  made  to 
serve  as  guides  where  this  is  convenient. 

After  the  cushion  is  spread  and  uniformly  "struck 
off"  with  the  template  to  a  depth  slightly  in  excess  of 
that  required,  it  should  be  thoroughly  compacted  by 
rolling  with  a  hand  roller  weighing  from  300  to  400 
pounds,  and  any  depressions  which  form  should  be 
corrected.  This  is  necessary  in  order  to  secure  uni- 
form density  and  to  prevent  unequal  settlement  of  the 
surface. 

Handling  and  Laying  the  Brick 

l"hc  brick  may  all  be  hauled  and  piled  at  conveni- 
ent intervals  along  the  sides  of  the  roadway  before 
grading  is  begun,  or,  if  more  convenient,  they  may  be 
delivered  as  needed  on  the  Avork.  Hauling  over  the 
finished  pavement  with  wagons  until  it  is  complete 
and  opened  to  traffic  should  be  avoided.  If  the  bricks 
are  delivered  on  the  work  as  needed,  they  should  be 
unloaded  from  the  wagons  outside  of  the  curb  and 
carried  to  the  pavers,  either  by  hand  or  in  wheelbar- 
rows. Plank  trackways  should  also  be  provided  over 
the  newly  laid  pavement  for  the  wheelbarrows  when 
they  are  used. 

The  brick  should  in  all  cases  be  uniformly  piled  by 
hand  on  the  new  pavement  conveniently  close  for  the 
pavers,  and  each  brick  should  be  so  placed  that  the 
regular  operation  of  picking  it  up  and  placing  it  in  the 
pavement  will  bring  the  best  edge  up.  This  method  of 
handling  the  brick  requires  somewhat  more  labor  than 
the  common  method  of  dumping  them  from  wheelbar- 
rows, but  it  eliminates  t(^  a  great  extent  the  practice  of 
picking  out  and  turning  oyer  chipped  or  kiln-marked 


Fig.  2.- -Concrete  curb  and  gutter  combined. 


brick  after  the  i)avement  is  laid.  This  is  verj''  objec- 
tionable on  account  of  the  disarrangement  of  the  sand 
cushion,  which  is  frequently  occasioned. 

The  brick  should  be  laid  on  edge  and  in  uniform 
cour.ses,  running  at  right  angles  to  the  line  of  the 
pavement,  excejit  at  intersections ;  and  in  order  to 
"break  the  joints"  each  alternate  course  should  begin 
with  a  half  brick.  In  laying  the  brick  the  pavers  stand 
on  the  pavement  already  laid  and,  beginning  at  the 
curb  each  time,  carry  across  as  many  courses  together 


as  they  can  conveniently  reach.  The  courses  should 
be  kept  straight  and  close  together,  and,  if  necessary, 
each  block  of  eight  or  ten  courses  may  be  driven  back 
by  means  of  a  light  sledge  and  a  piece  of  straight  tim- 
hev  approximately  2  by  4  inches  by  5  or  6  feet  long, 
though  no  heavy  driving  should  be  permitted.  The 
brick  should  also  be  laid  close  together  in  the  courses. 

After  the  brick  are  laid  the  pavement  should  be 
carefully  inspected,  for  the  purpose  of  detecting  soft 
or  otherwise  defective  brick.  Misshapen  or  broken 
brick  may  be  detected  by  the  eye  alone,  and  the  soft 


Fig.  3.— Making  provision  for  expansion  joint. 


brick  by  sprinkling  the  pavement  with  water.  The 
soft  brick  appear  comparatively  dry  while  the  water  is 
being  applied  and  comparatively  wet  after  the  sprinkl- 
ing is  stopped.  All  defective  brick  should  of  course 
be  replaced  by  others  which  meet  the  requirements  of 
the  specifications. 

Truing  the  Surface 

After  the  pavement  has  been  laid  and  all  defective 
brick  have  been  replaced  to  the  satisfaction  of  the  en- 
gineer, the  next  step  is  to  sweep  the  surface  clean,  and 
smooth  out  all  inequalities  by  means  of  ramming  and 
rolling.  The  rolling  should  be  done  Avith  a  power 
roller  weighing  from  three  to  five  tons,  and  the  pave- 
ment should  ordinarily  be  rolled  in  both  longitudinal 
and  diagonal  directions.  The  longitudinal  rolling 
should  be  done  first,  and  should  begin  at  the  curbs  and 
progress  toward  the  crown.  The  roller  should  pass  at 
least  twice  over  every  part  of  the  pavement  in  each 
direction.  In  order  to  neutralize  any  tendency  which 
the  brick  may  have  to  careen  under  the  roller,  the  num- 
ber  of  forward  trips  over  any  part  of  the  pavement 
should  equal  the  number  of  trips  backward  over  the 
same  part. 

In  places  where  it  is  impracticable  to  use  the  roller 
for  truing  the  surface — such,  for  example,  as  along 
the  curbs  or  concrete  gutters  or  around  manholes — 
the  brick  should  be  brought  to  a  true  surface  by  means 
of  ramming.  For  this  purpose  a  wooden  rammer  load- 
ed with  lead  and  weighing  from  80  to  100  pounds  may 
be  used.  The  blows  of  the  rammer  should  not  fall 
directly  upon  the  brick,  but  should  be  transmitted 
through  a  2-inch  board  laid  parallel  to  the  curb. 

After  the  pavement  has  been  trued  up,  as  des- 
cribed above,  it  should  be  inspected  again  for  broken 
or  otherwise  damaged  brick,  and  also  for  those  which 
have  settled-  excessively,  owing  to  some  lack  of  uni- 
formity in  the  sand  cushion.  All  defects  should  be  cor- 
rected, and  the  areas  disturbed  in  making  the  correc- 
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tions  should  he  hrought  to  a  true  surface  hy  tamping 
or  rolHng. 

Filling  the  Joints 

In  order  to  keep  the  hrick  in  proper  position  and 
protect  the  edges  from  chipping  it  is  necessary  to  fill 
the  joints  with  some  suitable  material  before  the  road 
is  opened  to  traffic.  The  materials  which  have  in  the 
past  been  most  commonly  used  for  this  purpose  are 
sand,  various  bituminous  preparations,  and  a  grout 
made  of  equal  parts  of  I'urtland  cement  and  fine  sand 
mixed  with  water. 

Sand  is  the  least  expensive  of  these  materials,  but 
there  are  several  very  serious  objections  to  its  use  as 
a  joint  filler:  (1)  It  does  not  protect  the  edges  of  the 
brick;  (2)  it  is  easily  disturbed  in  cleaning  the  pave- 
ment and  is  likely  to  be  washed  out  by  rain  on  steep 
grades;  (3)  it  does  not  entirely  prevent  water  from 
penetrating  through  to  the  foundation ;  and  (4)  it  does 
not  bond  the  individual  brick  together  and  so  enable 
them  to  present  a  concerted  resistance  to  traffic. 

The  bituminous  fillers  vary  considerably  in  quality 
and  efficiency,  but  all  are  more  or  less  unsatisfactory. 
One  of  the  principal  objections  to  their  use  is  based 
on  their  tendency  to  run  out  of  the  joints  into  the  gut- 
ters during  warm  weather  and  to  crack  and  spall  out 


Fig.  4  — Typical  plan  and  section  for  brick  road. 


during  cold  weather.  This  tendency  can,  of  course,  be 
partially  overcome  by  exercising  proper  care  in  select- 
ing the  inaterials.  It  should  also  be  noted  in  their 
favor  that  brick  pavements,  the  joints  of  which  have 
been  filled  with  bituminous  preparations,  are  ordinarily 
less  noisy  at  first  than  those  in  which  a  Portland  ce- 
ment grout  filler  has  been  used.  The  grout  filler  is 
unquestionably  very  much  superior  from  a  standpoint 
of  durability,  however,  and  the  excessive  noise  under 
traffic  which  has  been  frequently  observed  in  connec- 
tion with  its  use  can  be  largely  eliminated  by  the  use 
of  proper  bituminous  expansion  cushions  along  the 
curbs.  It  is,  therefore,  recommended  as  better  adapt- 
ed for  filling  the  joints  in  brick  pavements  than  any 
other  material  which  has  been  commonly  used  for  that 
purpose. 

When  the  joints  of  a  brick  pavement  are  properly 
filled  with  Portland  cement  grout  the  individual  brick 
are  firmly  bonded  together  and  the  pavement  is  there- 
by practically  converted  into  a  monolith.  Moreover, 
since  the  material  composing  the  joints  scarcely  wears 
more  rapidly  than  the  brick,  the  edges  of  the  bricks  are 
well  protected,  and  the  importance  of  this  feature  has 
already  been  pointed  out. 

The  most  satisfactory  method  yet  devised  for  mix- 
ing and  applying  the  grout  filler  may  be  described  as 


follows:  Grout  boxes,  constructed  in  such  manner  that 
when  resting  on  a  level  jjlatform  one  corner  will  be 
lower  than  the  others,  should  first  be  provided.  The 
number  of  boxes  recjuired  depends  on  the  width  of 
the  pavement ;  ordinarily  one  box  to  each  10  feet  of 
width  will  be  found  sufficient.  The  grout,  which 
should  be  put  on  in  two  applications,  is  prepared  in 
batches  each  of  which  consists  of  a  quantity  of  ce- 
ment not  exceeding  one  sack,  a  like  amount  of  fine, 
clean  sand,  and  water.  The  sand  and  cement  should 
first  be  thoroughly  mixed  dry  and  sufficient  water  then 
added  to  produce  a  lir|uid  mixture.  The  consistency 
of  the  mixture  for  the  first  application  should  be  ap- 
proximately the  same  as  that  of  ordinary  cream,  and 
for  the  second  application  it  should  be  somewhat 
thicker. 

The  pavement  should  be  cleaned  and  thoroughly 
sprinkled  as  a  preliminary  to  making  the  first  aj)plica- 
tion  of  grout,  and  it  should  be  kept  moist  by  gentle 
sprinkling  while  this  application  is  being  made.  The 
grout  should  be  swept  into  the  joints  immediately 
after  it  is  removed  from  the  boxes  and  spread  upon  the 
pavement.  For  this  purpose  a  coarse  rattan  or  fibre 
push  broom  should  be  used  in  the  first  application  and 
a  squeegee  in  the  second  application.  The  squeegee  is 
usually  made  by  clamping  a  piece  of  four-ply  rubber 
belting  or  some  other  similar  material,  about  6  by  20 
inches  in  size,  between  two  pieces  'of  board  and  at- 
taching a  suitable  handle.  The  grout  in  the  boxes 
should  be  continually  stirred  until  the  last  of  it  is  re- 
moved, otherwise  a  separation  of  the  sand  and  cement 
will  almost  certainly  occur. 

The  first  application  should  proceed  about  50  feet 
in  advance  of  the  second.  Usually  both  applications 
are  made  by  the  same  crew  of  laborers.  They  simply 
turn  back  after  having  covered  the  allowable  distance 
with  the  first  application  and,  mixing  the  grout  in  the 
same  boxes,  bring  up  the  second  application.  The  sec- 
ond application  of  grout  should  completely  fill  the 
joints  flush  with  the  top  of  the  brick. 

After  the  joints  are  filled  as  described  above  and  the 
grout  has  taken  its  initial  set,  the  entire  surface  should 
be  covered  to  a  depth  of  approximately  1  inch  with 
sand  or  fine  earth.  This  is  done  to  protect  the  pave- 
ment from  the  weather  and  to  keep  it  in  a  moist  condi- 
tion while  the  grout  is  hardening.  If  necessary,  in 
order  to  keep  the  covering  moist,  it  should  be  occasion- 
ally sprinkled  for  several  days  after  it  is  spread. 

The  covering  should  be  permitted  to  remain  on 
the  surface  for  at  least  ten  days,  and  during  this  per- 
iod the  pavement  should  be  kept  entirely  closed  to 
traffic.  If  the  weather  is  unfavorable,  the  length  of 
time  during  which  trafiic  is  kept  off  the  road  should 
be  increased. 

Expansion  Cushions 

It  has  been  customary  in  the  past  to  provide  both 
longitudinal  and  transverse  bituminous  expansion 
cushions  in  grout-filled  brick  pavements,  but  recent 
practice  has  demonstrated  that  the  transverse  cushions 
may  be  advantageously  omitted  if  proper  longitudinal 
cushions  are  provided.  The  principal  objection  to  the 
use  of  transverse  expansion  cushions  is  based  on  the 
fact  that  the  material  composing  the  cushions  frequent- 
ly softens  during  warm  weather  and  runs  out  toward 
the  curb,  thus  leaving  the  edges  of  the  adjoining  brick 
exposed  to  destructive  impact  from  the  wheels  of  pass- 
ing vehicles.  Even  if  the  cushion  consists  of  a  materi- 
al which  does  not  run  in  warm  weather,  it  is  neces- 
sarily softer  than  the  brick,  and  the  natural  result  is 
still  the  development  of  unevenness  in  its  immediate 
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vicinity.  No  such  objection  can  exist  concerning  long- 
itudinal expansion  cushions,  however,  if  they  are 
placed  adjacent  to  the  curbs  and  constructed  of  proper 
material.  They  not  only  furnish  a  means  for  the  pave- 
ment to  expand  and  contract  with  changes  in  tem- 
perature, but  they  also  eliminate  to  a  large  extent  the 
disagreeable  rumbling  which  has  been  so  frequently 
associated  with  grout-filled  brick  pavements.  The  bi- 
tuminous material  of  which  the  expansion  cushions  are 
made  should  be  such  as  to  remain  firm  in  summer  and 
not  to  become  brittle  in  winter.  It  should  also  possess 
the  c(uality  of  dvH-al)ility. 

Expansion  cushions  should  be  provided  for  at  the 
time  the  brick  are  laid,  by  placing  a  board  of  the  re- 
quired thickness  on  edge  adjacent  to  each  curb,  as 
shown  in  Fig.  3.  Small  iron  wedges,  such  as  are 
shown,  may  be  inserted  between  the  curb  and  the 
board  at  the  time  the  board  is  set.  These  wedges 
may  be  readily  loosened  and  removed  after  the  bricks 
have  been  laid  and  grouted,  and  may  consequently  be 
made  to  facilitate  the  removal  of  the  board. 

The  proper  thickness  for  expansion  cushions  is  a 
matter  concerning  which  much  difference  of  opinion 
exists  among  highway  engineers.  Some  engineers  ad- 
vocate a  minimum  thickness  of  1  inch,  while  others 
claim  to  have  secured  their  best  results  by  using  ex- 
])ansiou  cushions  having  a  minimum  thickness  as  low 
as  three-eighths  inch  for  very  narrow  pavements.  It 
is  generally  agreed  that  the  thickness  of  the  cushion 
should  vary  with  the  width  of  the  pavement.  The 
following  suggestions  for  proportioning  the  cushion 
are  offered  as  being  fairly  representative  of  the  best 
practice : 

Ratio  of  thickness  of  cushions  to  width  of  roadway : — 
Width  of  roadway,  20  ft.  or  less ;  thickness  of 
cushion  Yi  in. ;  20  to  30  ft.,— >4in. ;  30  to  40  ft.,— 
1  in.  ;  (iver  40  ft.,— 1^4  in. 

Cost  of  Brick  Pavements 

'J4ie  cost  of  l)rick  pavements  varies  widely  and  is 
affected  by  so  many  influences  that  it  is  difficult  to  at- 
tempt to  derive  a  general  expression  showing  the  rela- 
tion between  probable  cost  and  local  conditions.  The 
prices  of  brick,  as  also  the  prices  of  the  various  ma- 
terials entering  into  the  foundation,  vary  greatly  ac- 
cording to  the  locality  and  the  freight  rate.  The  cost 
and  efficiency  of  labor  is  also  far  from  being  constant, 
l-'urthermore,  the  material  composing  the  subgrade 
and  the  method  of  preparing  it  may  exert  a  marked 
influence  on  the  cost  of  the  pavement.  The  following 
.statements  regarding  cost,  then,  must  l)e  considered  as 
representing  average  conditions,  and  care  must  be  ex- 
ercised in  a])plying  them  to  special  cases.  They  are 
intended  as  a  guide  in  prejjaring  estimates  of  probable 
cost. 

The  grading  is  usually  jjaid  for  by  the  cubic  yard, 
and  the  cost,  of  course,  varies  with  the  character  of 
the  soil  and  the  necessary  amount  of  excavation.  In 
light,  easily  loosened  soils,  grading  may  usually  be 
done  at  from  25  to  40  cents  per  cubic  yard.  In  hard 
earth  containing  more  or  less  loose  rock  the  cost  per 
cubic  yard  generally  runs  from  40  to  75  cents,  wliile 
grading  in  solid  rock  may  sometimes  cost  as  nuicli 
as  $1.50  per  cubic  yard.  The  cost  of  the  rough  grad- 
ing should  be  considered  entirely  apart  from  the  cost 
of  the  pavement. 

The  cost  of  shaping  and  rolling  the  sul)grade  after 
tlic  rough  grading  is  completed  will  ordinarily  vary 
from  3  to  5  cents  per  square  yard.     This  cost  should 


be  included  with  the  other  items  which  make  up  the 
cost  of  the  pavement. 

The  cost  of  the  curbs  varies  with  the  character  of 
the  material  used.  Stone  curbs  ordinarily  cost  from 
25  to  75  cents  per  linear  foot,  while  curbs  made  of 
Portland  cement  concrete  cost,  as  a  rule,  from  20  to 
50  cents  per  linear  foot.  The  higher  prices  for  the  con- 
crete curbs  apply  principally  to  special  cases  requiring 
extra  form  work  or  considerable  extra  material. 

The  cost  of  the  foundation  depends  largely  on  the 
cost  of  the  materials  with  which  it  is  constructed. 
Gravel  or  broken  stone  can  usually  be  spread  and  rolled 
at  from  5  to  7  cents  per  square  yard,  while  the  cost 
of  these  materials,  delivered,  varies  from  $0.60  to  $2 
per  cubic  yard.  Mixing  and  placing  concrete  usually 
costs  from  35  to  75  cents  per  cubic  yard,  according  to 
the  amount  of  work  to  be  done  and  the  methods  em- 
ployed, and  the  cost  of  the  materials,  delivered,  ordin- 
arily varies  from  $2.50  to  $4.50  per  cubic  yard  of  con- 
crete 

The  cost  of  paving  brick  at  the  kiln  varies  from 
about  $13  to  $16  per  thousand.  Estimating  40  brick 
to  the  square  yard,  each  1,000  brick  cover  approxi- 
mately 25  square  yards,  which  makes  the  cost  at  the 
kiln  per  square  yard  of  pavement  vary  from  55  cents 
to  about  65  cents.  These  figures  mean  very  little, 
unless  the  kiln  is  located  conveniently  near  where  the 
brick  are  to  be  used,  for  freight  charges  not  infre- 
quently amount  to  more  than  the  cost  of  the  brick. 

A  force  consisting  of  one  paver  and  five  laborers 
should  place  on  an  average  about  220  square  yards  of 
brick  per  10-hour  day ;  while  supervision,  rolling,  and 
incidental  expenses  are  ordinarily  equivalent  to  the 
cost  of  hiring  about  three  and  one-half  additional 
laborers. 

If  C  =  cost  of  cement  per  barrel,  S  =  cost  of  sand 
per  cubic  yard,  A  =  cost  of  coarse  aggregate  per  cubic 
yard,  B  =  cost  of  paving  bricks  per  1,000,  and  L  = 
cost  of  labor  per  hour,  with  all  materials  considered 
delivered  on  the  work  and  all  costs  expressed  in  cents, 
then  the  probable  cost  of  constructing  a  brick  pave- 
ment, including  the  subgrade,  a  6-inch  concrete  found- 
ation, and  suitable  curbs,  may  be  estimated  by  sub- 
stituting in  the  formula : 

Cost  per  sq.  yd.  =  1.90  L      .213  C  -f-  .138  S  +  .157  A  -\-  .040  B. 

The  cost  as  estimated  from  this  formula  should 
usually  be  increased  by  about  10  per  cent,  to  allow 
for  wear  on  tools  and  machinery  and  to  guard  against 
unforeseen  contingencies.  If  it  is  desired  to  use  a  dif- 
ferent thickness  of  foundation,  it  is  safe  to  assume 
that  each  inch  subtracted  or  added  to  the  thickness 
of  the  foundation  will  make  a  corresponding  dift'erence 
of  from  8  to  12  cents  in  the  cost  per  square  yard. 

Maintenance  of  Brick  Pavements 
If  brick  pavements  are  properly  constructed  at  the 
start,  the  work  of  maintaining  them  is  very  slight. 
Under  the  closest  inspection,  however,  some  inferior 
material  is  likely  to  become  incorporated  either  in  the 
foundation  or  in  the  surface,  and  it  is  therefore  very 
important  that  a  brick  pavement  be  very  carefullv 
watched  for  the  first  few  years  of  its  life  to  see  that 
no  unevenness  develops  cillur  because  of  defective 
brick  having  been  used  in  the  surface  or  because  of 
insufficient  support  from  the  foundation  at  any  point. 
Whenever  any  unevenness  develops,  it  should  be  im- 
mediately rectified.  Otherwise  the  pavement  will  be- 
come irregularly  worn  in  the  vicinity  of  the  defects, 
and  expensive  repairs  will  eventually  be  necessarv. 
Not  infre(|uentl\-   weak  spots  develoj)   in  brt)ken 
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stone  or  gravel  foundations,  owing  to  surface  water 
finding  its  way  through  joints  in  the  pavement  which 
have  not  been  prcjperly  filled  with  grout.  Careful  ob- 
servation of  the  joints  should,  therefore  constitute  a 
part  of  the  early  maintenance  work,  and  any  defective 
joints  discovered  should  be  immediately  remedied. 
Where  the  foundation  is  constructed  of  concrete,  how- 
ever, slight  defects  in  the  joints  seldom  result  in  any 
very  serious  damage. 

If  care  is  exercised  to  correct  all  defects  which  ap- 
l)ear  within  the  first  few  years  of  the  life  of  a  well- 
constructed  brick  pavement,  the  work  of  maintaining 
'the  pavement  proper  should  thereafter,  except  for 
cleaning,  be  almost  negligible  .for  a  considerable  per- 
iod. The  shoulders  and  drainage  structures,  of  course, 
need  occasional  attention,  just  as  in  the  case  of  any 
other  pavement,  but  if  they  are  ])roperly  constructed 
at  the  start  rejjairs  will  usually  be  very  slight. 

The  life  of  a  well-constructed  brick  pavement  can 
not  be  estimated  with  any  great  degree  of  exactness, 
iirst,  because  llie  traffic  conditions  are  constantly 
changing,  and,  second,  because  no  brick  pavement 
which  has  been  constructed  in  accordance  with  the 
best  modern  practice  has  yet  worn  out.  Such  measure- 
ments as  have  been  made  of  the  amounts  of  wear  sus- 
tained by  given  pavements  during  comparatively  long 
])eriods  of  years  have  not  been  sufficient  to  warrant 
any  very  definite  conclusions  as  to  the  probable  terms 
of  service,  though  they  indicate  that  good  paving  brick 
wear  very  slowly  under  ordinary  traffic.  It  is  evident 
that  in  order  to  secure  the  full  benefit  of  this  excellent 
resistance  to  wear  the  surface  of  the  pavement  must 
not  be  jjermitted  to  become  une\en  because  of  the 
failure  of  a  brick  here  and  thtre. 

Conclusion 

Before  concluding  this  discussion  of  brick  pave- 
ments, it  would  seem  desirable  to  emphasize  the  im- 
portance of  proper  engineering  supervision.  In  the 
■past  many  communities  have  exi)ended  large  sums  in 
efforts  to  improve  their  public  highways  without  first 
having  secured  the  services  of  some  one  competent  to 
l)lan  and  direct  the  work.  The  results  have  usually 
l)een  very  unsatisfactory  under  such  circumstances  and 
have  frequently  served  to  discourage  further  effort. 
One  of  the  mistakes  most  commonly  observed  consists 
in  constructing  some  expensive  type  of  pavement  on 
a  road  where  the  location  is  faulty  or  the  grades  are 
impracticable.  Not  infrecjuently  sharp  angles  in  the 
alignment  or  abru])t  changes  in  the  grade,  which  might 
be  easily  and  inexpensively  remedied  by  an  experi- 
enced engineer,  are  left  to  impede  traffic  throughout 
the  life  oi  a  costly  and  perhaps  durable  pavement. 

I'^ven  in  constructing  common  earth  roads  it  is 
doubtful  economy  to  dispense  with  the  services  of  a 
competent  engineer,  and  if  any  considerable  cpiantity 
of  work  is  to  be  done,  such  services  should  certainly 
be  secured.  Since  brick  pavements  are  probably  more 
expensive  to  construct  than  any  other  type  of  pave- 
ment at  present  used  for  country  roads,  it  is  all  the 
more  important  that  their  construction  should  be  care- 
fully i)lanned  and  well  executed. 

In  a  number  of  English  towns  and  cities,  large 
mirrors  ha\  e  been  erected  at  important  road  intersec- 
tions to  enable  drivers  of  motor  cars  approaching  the 
junction  to  see  whether  a  car  is  api)roaching  the  cor- 
ner on  the  other  road.  A  recent  United  States  Con- 
sular report  ([notes  the  "Times  of  India"  as  stating 
that  the  municiiiality  of  l>onibay  will  erect  a  mirmr 
10  ft.  long  and  3  ft.  high,  at  a  dangerous  street  inter- 


section in  I'ombay.  The  use  f)f  mirrors  for  thesame 
purpose  is  also  reported  at  (jlencoe.  111.,  where  a 
mirror  H  ft.  long  and  6  ft.  high  has  been  placed  at  the 
intersection  of  two  much-used  streets.  The  idea  is 
a  simple  one  and  may  be  worth  extensive  adoption. 
I'robably  it  would  be  necessary  to  provide  ff)r  the 
.systematic  cleaning  of  such  mirrors  if  erected,  how- 
ex  er.  One  at  a  much-used  road  intersection,  exposed 
to  the  dust  and  weather,  might  soon  become  .so  ob- 
scured as  to  give  no  clear  indication,  in  which  event 
it  might  be  a  source  of  danger  rather  than  of  ^^afety. 


The  Quantity  System  of  Estimating 

Ti  11'^  .American  Institute  of  Ouantity  Surveyors 
calls  attention  to  the  rank  uncertainty  of  the 
])resent  method  of  estimating,  which  continues 
to  occupy  the  attention  of  the  architectural 
and  building  fraternity,  and  of  those  owners  who  do 
not  seek  to  beat  the  contractor  and  material  men.  It 
seems  difficult  to  demonstrate  to  sf)me  owners  how  a 
straight  and  accurate  bill  of  quantities  to  estimate  up- 
on helps  them  to  get  better  work,  a  square  deal  and 
a  satisfied  contractor. 

It  is  the  experience  of  those  who  have  long  been 
engaged  in  the  |)ractical  advocacy  of  the  (|uantity  sys- 
tem in  this  country  to  find  that,  although  the  average 
owner  will  strenuously  deny  trying  to  get  "something 
for  nothing"  out  of  a  contractor,  they,  for  the  most 
part,  really  do  this  very  thing.  They  will  hire  a  certain 
type  of  architect,  not  altogether  for  his  talent  as  an 
artist,  but  for  the  ])urpose  of  helping  them  get  the  best 
of  the  contractor.  This  is  attempted  robbery,  from 
whichever  way  we  may  look  at  it.  Can  we  wonder  if, 
in  self-protection,  the  contractor  retaliates? 

Such  owners  appear  to  argue  in  their  own  minds 
something  like  this:  I  (the  owner)  know  something 
of  the  building  business,  and  doubt  if  this  contractor 
fellow  knows  enough  to  get  ahead  of  me  and  my  archi- 
tect, and  he  surely  will  not  think  to  keej)  a  few  cards 
up  his  sleeve? 

But  even  supposing  by  chance  my  tricks  are 
trumped  too  often  and  I  am  likely  to  lose!  Is  not 
the  referee  under  the  contract  in  my  enlploy?  What 
do  1  pay  him  for?  He  must  protect  me,  for  am  I  not 
the  owner?  i  must  not  let  my  adversary  win,  notwith- 
standing his  money  is  invested  in  my  building  and  re- 
gardless of  his  i)ractical  knowledge,  which  must  also 
be  used  to  my  advantage.  Besides.  I  do  not  have 
to  play  the  game  every  day.  The  next  time  I  do  I  will 
look  for  a  different  man,  one  belonging  to  my  frater- 
nity, one  just  starting  in  business  and  anxious  to 
])lease  preferred. 

And  this  is  how  the  building  game  is  too  often 
played.  Common  custom  and  convention  compels  a 
certain  type  among  the  unprivileged  class  of  architects 
(those  who  are  not  altogether  financially  independent 
of  clients)  to  follow  those  methods  which  lead  to  pos- 
sible future  business.  That  is  but  human  nature,  and 
the  human  element  of  self-interest  is  more  often  than 
not  apparent. 

But  if  a  clear,  detailed  bill  of  quantities  is  once 
made  the  basis  of  the  contract — i.e.,  so  much  labor  and 
material  for  so  much  money  and  no  more  (and  no  less) 
— then  it  will  help  to  relieve  the  other  and  better  type 
of  architects,  who  do  try  to  be  fair  to  both  contractor 
and  owner,  from  embarrassing  positions  and  decisions, 
and  frtnn  otherwise  acting  in  judicial  capacities  under 
building  contracts,  which  often  accounts  for  the 
loss  to  them  of  business  friends  and  ultimate  loss  of 
professional  practice. 
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Prize-Winning  Design  for  Power  Station  on 

the  Winnipeg  River 

dro])  of  some  sixty  feet,  and  affords  an  0])portunity 
for  a  lock  connecting  the  two  levels  of  the  river,  and 
making  it  navigal)le  for  large  boats.  The  building  is  to 
be  constructed  of  reinforced  concrete  and  steel.  It  will 
contain  seven  units  on  41-ft.  centres  ,as  shown  in  the 
block  plan  to  the  left  of  the  illustration.  An  additional 
seven  units  are  to  be  added  later,  thus  making  the 
structure  over  600  feet  long.  The  design  calls  for  two 
reinforced  concrete  bridges  to  connect  the  building 
with  the  mainland. 

The  illustration  gives  a  good  idea  of  the  character 
of  the  building  and  of  the  immense  scale  of  its  side 
bays,  each  of  which  is  25  feet  wide  and  40  feet  high, 
constructed  of  steel  sash.  The  building  will  be  roofed 
in  red  tile. 

Mr.  Watson  received  his  early  education  at  the 
Technical  School,  Toronto,  from  which  he  graduated 
in  1913,  entering  the  Department  of  Architecture  in  the 
University  of  Toronto  with  Class  '17.  He  has  had  con- 
siderable experience,  having  been  on  the  stafT  of  the 
Technical  School  for  two  seasons.  Mr.  Watson  in- 
tends to  specialize  in  architectural  design. 


Considerable  interest  has  prevailed  in  England  f(  r 
some  time  o\'er  the  suggestion  of  using  ruljber  fi.r 
street  pavements.  Trial  sections  of  such  pavement 
were  laid  in  the  Old  Kend  Road,  in  London,  some  time 
ago,  as  this  street  carries  some  of  the  heaviest  traffic 
of  the  city;  and  recently  a  specimen  of  this  pavement 
was  exhibited.  The  wood  block  pavement  adjcjining 
had  worn  down  from  an  eighth  to  a  quarter  of  an 
inch,  but  in  the  same  time  the  rubber-capped  wood 
bk'cks  appeared  as  good  as  new;  and  it  would  ap- 
pear from  these  tests  that  rubber  pavements  would 
be  so  durable  as  to  make  them  an  economic  invest- 
ment. 


r'rizc-winninK  de.';i«n  lor  power  station.    Hy  Harold  R.  Wulson. 


RI'l'RODUCl'.l)  lurcwith  is  tin-  winning  design 
for  a  power  dex  eloping  station  at  Du  Bonnet 
Kails,  on  the  \\'innii)eg  River.    The  design, 
of  which  Mr.  Harold  R.  Watson,  of  Toronto, 
is  the  author,  was  awarded  First  Prize  in  a  competi- 
tion conducted  b_\-  the  Department  of  Architecture  of 


^Ir.  Harold  R.  Watson,  of  Toronto,  whose  design  is  reproduced  below. 

the  University  of  Toronto.  It  is  understood  that  Mr. 
Watson's  design  will  be  adopted  by  the  Government. 

The  proposed  building  will  l)e  <S0  x  312  feet.  The 
site  at  Du  Bonnet  Falls  was  chosen  after  a  careful  sur- 
vev  of  the  Winnipeg  River,  which  at  this  point  has  a 
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Essential  Requirements  in  Concrete 
Pavements 

IN  the  lal^oralory,  much  care  is  taken  to  conserve 
every  vahie  that  is  placed  in  a  concrete  speci- 
men. Many  contractors  are  incHned  to  feel  that 
when  they  have  stood  watcii  and  fullilled  the 
task  of  assembling^  material,  mixing  and  placing  con- 
crete, they  have  finished.  This  is  far  from  the 
fact.  This  work  is  only  the  beginning  of  a  concrete 
operation;  conditions  are  made  favorable  for  the  real 
agent,  the  silent  worker  "chemical  action,"  which 
work  will  be  complete  in  proportion  to  the  manner 
in  which  they  have  done  their  part. 

This  discussion  will  be  limited  to  concrete  when 
used  for  street  or  road  pavement,  and  it  is  desired  to 
call  attention  to  what  have  been  found  to  be  small  and 
often  neglected  but.  important  ])oints.  The  following 
are  most  often  underestimated,  and  if  there  is  failure, 
it  can  be  traced  to  the  neglect  of  one  of  these:  density, 
contraction,  sub-grade,  protection. 

Density 

Notwithstanding  tliere  is  much  im])orlancc  in  the 
well-known  theme  of  gradation  of  aggregate,  this  is 
not  the  most  important.  Care  must  be  taken  in  plac- 
ing and  the  use  of  the  proper  amount  of  water,  it  is 
not  difficult  to  calculate  and  prepare  the  mixture  that 
will  contain  the  least  voids.  On  the  other  hand,  it  is 
just  as  easily  shown  that  this  perfectly  balanced  mix- 
ture can  be  made  to  contain  maximum  voids,  simply 
by  adding  surplus  water.  Water  gauging  is  too  im- 
perfect; slight  variations  in  size  of  batch,  in  combin- 
ation with  the  hit  and  miss  mechanism  of  water 
gauges,  are  sufficient  to  produce  a  different  amount 
of  water  for  almost  every  batch,  notwithstanding  the 
importance  of  this  feature. 

For  example:  If  a  specimen  be  taken  from  a  pro- 
perly mixed  and  gauged  mixture,  and  4  per  cent, 
water  added  to  batch  and  another  specimen  made,  it 
will  be  found  that  the  latter  will  contain  much  greater 
voids  by  reason  of  its  agreeable  consistency  to  catch 
and  hold  in  its  mass  small  air  bubbles,  along  with 
water  globules  from  clarification.  Most  of  such  addi- 
tional voids  will  not  be  shown  by  absorption  tests, 
and  can  only  be  closely  approximated  by  weight. 

To  illustrate :  Take  some  soap  bubbles  and  enclose 
them'  in  a  most  granular  mass,  and  offer  agitation  or 
compression,  the  dissipation  is  complete;  then  place 
some  in  the  interior  of  a  mass,  the  consistence  of 
thin-pour,  and  try  to  remove  them  by  tamping  or 
compression.  It  will  be  found  the  seasoned  specimen 
will  contain  them  just  the  same,  and  though  they  may 
be  broken  up  into  smaller  cells,  their  full  volume  will 
remain  in  the  mass. 

The  voids  created  by  the  addition  of  surplus  water 
is  not  the  only  nor  the  principal  damage  done  by  rea- 
son of  this  excess  water.  Perhaps  a  greater  damage 
is  done  by  carrying  with.it,  in  suspension,  particles 
of  cement  flour  so  important  in  the  hardening  process 
of  other  portions  of  the  mass,  which  upon  evapora- 
tion develop  a  lining  to  the  cells  almost  impervious 
to  moisture  in  an  al:)sorption  tests. 

'I'here  are  very  many  things  depending  upon  con- 
ditions when  chemical  action  begins  to  take  place  in 
a  mass  of  concrete.  If  the  mass  is  highly  porous, 
from  excess  of  water,  the  crystals  will  be  largely  of 
needleshape,  with  hexagonal  plates  in  the  matrix  films. 
If  the  mass  is  more  dense,  hexagonal  plates  and  crys- 
tals will  abound,  and  if  the  mass  is  of  high  density 
the  bond  will  be  hexagonal  crystals  planted  in  col- 


loidal films.  This  last  condition  cannot  exist  if  too 
much  water  is  used  in  the  mixture,  unless  much  efifort 
is  used  in  tamping,  or  until  an  osmrjtic  state  is  estab- 
lished in  the  mass. 

The  proper  amount  of  water  is  the  amount  nearest 
to,  without  developing,  clarification,  and  will  vary  with 
absorbing  capacity  of  ingredients.  Water-tamped 
should  not  be  used  for  street  pavement. 

Contraction 

Expansion  is  neglible  if  contraction  be  properly 
provided  for,  since  expansion  comes  from  only  one 
cause,  that  of  rise  of  temperature  (and  absorption  in 
porous  concrete,  which  should  not  be  used  in  pave- 
ment), while  contraction  comes  from  several  causes, 
some  of  which  begin  to  operate  almost  immediately 
after  the  concrete  is  put  in  place,  as  follows: 

(a)  .Settlement  during  moments  of  clarification  (if 
such)  which  may  lessen  stress  between  solids. 

(bj  Shrinkage  during  drainage  period  (if  any) 
which  may  open  lines  for  percolation. 

(c)  Shrinkage  after  initial  set  has  taken  place.  This 
form  of  contraction  is  probably  the  most  damaging 
to  concrete  and  is  greatest  in  porous  concretes,  doing 
damage  in  the  form  of  unseen  cracks  that  develop 
later,  leading  one  to  mistake  them  for  those  of  more 
recent  origin. 

(d)  Crystallization. — Crystal  and  colloidal  bonds 
like  many  other  formations  grow  less  as  they  grow 
older  and  stronger.  This  is  another  form  of  contrac- 
tion that  goes  on  for  several  months ;  in  connection 
with  this  it  will  be  understood  that  where  moisture 
remains  in  the  mass,  these  bonds  may  grow  stronger 
without  losing  in  size,  and  in  the  end  will  make  a 
stronger  bond. 

It,  therefore,  becomes  important  that  as  much  as 
possible  of  the  original  moisture  be  kept  in  the  mass 
and  as  long  as  possible.  Water  sprinkled  upon  the 
surface  of  a  too  rapidly  drying  pavement  will  not  an- 
swer, as  such  water  vaporizes  and  rises  in  the  air. 
More  concrete  is  permanently  damaged  by  this  form 
of  contraction  by  shrinkage,  caused  by  too  quick  dry- 
ing-out, and  the  cutting  short  of  the  hydration  of  the 
elements,  than  from  poor  material  and  mix. 

Sub-grade 

It  is  seldom  that  an  engineer  objects  to  the  amount 
of  rolling  of  sub-grade,  except  to  get  as  much  as  pos- 
sible, claiming  it  is  impossible  to  get  too  much. 

More  pavement  is  damaged  by  over-compression 
of  the  sub-grade  than  by  under-filling.  If  a  sample 
of  earth  be  removed  and  subjected  to  great  pressure 
and  again  placed  in  the  earth  and  after  a  time  be  exca- 
\ated,  it  will  be  found  that  this  sample  has  restored 
itself  to  the  natural  density,  or  at  least  to  that  of  the 
earth  surrounding  it.  Uneven  compression  of  the  sub- 
base  is  responsible  for  much  damage,  commonly  called 
"buckling  of  pavement"  at  center  or  quarter.  It  is 
seldom  an  action  of  the  pavement,  but  is  caused  by  a 
raising  up  of  pavement  at  points  where  over-com- 
pression exists  in  the  sub-soil.  The  over-compression 
is  highest  at  the  center,  since  this  is  the  easiest  place 
to  operate  the  roller,  there  being  less  liability  of  get- 
ting into  the  curb  and  gutter  in  the  case  of  streets, 
and  oft'  in  the  ditch  in  the  case  of  roads.  Transverse 
cracks  are  often  started  by  some  form  of  shrinkage 
and  extend  when  the  sub-grade  brings  the  restitution 
of  its  volume  back  to  nature. 

All  clays  are  highly  compressible — some  of  those 
on  which  tests  were  made  restored  themselves  in  one 
year,  some  in  two,  others  in  three  or  more,  but  all  of 
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them  re\erted  to  their  natural  \uhimc  in  due  course 
of  time. 

\\  here  a  soil  is  easily  ci.impressed,  this  should  be 
done  with  caution,  and  in  the  reverse  case,  it  usually 
s^ets  little  compression. 

Protection 

Concrete  ma>'  he  able  to  carr_\-  a  "reat  load  at  th'~ 
■di^e  of  one  month,  Init  will  not  resist  the  abrasive 
action  of  traffic.  When  one  stone  is  displaced,  the 
impact  is  multiplied  upon  its  neighbor.  Surface  stones 
shcjuld  be  protected  from  actual  contact  with  abra- 
sion of  traffic  for  a  period  of  some  months. 

This  is  made  practical  by  the  placing-  of  a  surface 
coating-  in  the  right  manner  at  the  right  time,  and  is 
well  worth  the  small  cost. 

Maintenance 

Slight  variations  in  the  grade  of  any  pavement 
should  receive  immediate  attention,  as  small  defects 
\\  ill  in  a  short  time  develop  great  damage. 


Load  Tests  on  Brick  Piers 

AT  a  recent    meeting   of    the    National  Brick 
^Manufacturers'    Association    an  interesting 
paper  based  on  an  investigation  now  being 
conducted  in  Pittsburgh  by  the  U.  S.  Bur- 
eau of  Standards,  in  order  to  determine  the  physical 
properties  of  large  piers  when  tested  to  destruction, 
was  presented  by  Messrs.  J.  H.  Griffith  and  J.  G. 


Maximum 
Load  in 
lb. 


129.000 


692,000 
1260X00 


162,000 


804,000 


/,  197,500 
215,000 


164,000 


1,360,000 


1,545,600 


838,000] 


IjSJMQO 


2^95.000  2900 


__660jP00 
624,000 
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_560,000 


lA'i^iOgO  2070^ 
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524,000  ^510 
1,714.000  2000 
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1450 


1760 
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-J70_ 
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■  Vi+rifled  A.5.TM. 

□  Hord    \  Spec. 

□  Common  1909 


Kind 

of 
Mor+ar 


^  Piers  of  7-3 
Lirne  Mor-far 


•^1 


Age 


4  Mo. 


IMo. 


IMo. 


0    5    10  15  20  2,500,000 
Fig.  l.-Data  of  load  tests. 

IJragg,  members  of  the  staff  of  the  ilnreau.  It  is  of 
interest  to  mention  that  Prof.  .\.  \  .  IWeininger,  ihe 
well-knf)wn  ceramic  chemist,  who  has  addressed  sev- 
eral meetings  of  brickmakers  in  Canada,  acted  in  an 
advisory  capacity  throughout  the  investigation. 

So  far,  more  than  twenty-two  piers  have  been 
tested. 

As  nearly  as  possible  each  pier  was  30  in.  square 


by  ft.  high,  except  two  piers  which  were  built  5  ft. 
high.  Each  pier  averaged  44  courses.  The  joints 
were  about  5/16  in.  thick.  The  qualities  of  brick 
used,  kinds  of  mortar,  ages  of  piers  and  results  of 
tests  are  tabulated  in  Fig.  1.  Three  typical  styles  of 
bonding  were  selected  for  test — header  every  other 
course,  every  fourth  course  and  every  seventh  course  ; 
thus  there  were  three  types  of  bonding  for  each  set 
of  piers.  One  of  the  5-ft.  piers  had  steel-mesh  rein- 
forcing placed  in  every  horizontal  joint;  the  other, 
every  four  courses;  but  the  results  obtained  were  in- 
conclusive (see  Conclusion  No.  7). 

Method  of  Test 

Each  pier  was  constructed  in  the  laboratory  on  a 
steel  plate  1  in.  thick,  leveled  on  the  floor.  The  plate 
surface  which  was  to  rest  on  the  base  of  the  testing 
machine  was  planed.  A  plate  1^/2  in.  thick,  with  eye- 
bolts  for  crane  connections,  was  laid  on  the  top  of  the 
hnished  pier,  connected  with  the  baseplate  by  four 
vertical  rods,  so  that  the  piers  could  be  filled  easily 
and  set  in  the  testing  machine  without  injury.  The 
top  plate  was  removed  after  the  pier  was  in  place. 
The  pier  was  leveled,  the  top  covered  with  a  thin  coat 
of  plaster  of  paris,  and  the  head  of  the  machine 
brought  down,  squeezing"  out  superfluous  material. 
The  pier  was  then  left  for  several  hours  to  allow  the 
plaster  to  set.  Measurements  of  compression  were 
made  at  several  corners,  as  were  also  transverse 
measurements  and  strains  between  bricks. 

As  shown  in  Fig.  1,  bricks  laid  up  in  cement  mor- 
tar stood  up  best.  Cement-lime  mortar  gave  almost 
as  good  results.  Piers  using  lime  mortar  were  onh' 
about  one-half  as  strong  as  those  with  cement;  but 
it  should  be  noted  that  vitrified  brick  laid  up  in  lime 
mortar  withstood  a  pressure  of  more  than  1,400  lb. 
per  sq.  in.  The  weakness  of  these  piers  was  caused 
mainly  by  an  almost  entire  lack  of  carbonation  of  the 
mortar  on  the  interior,  rather  than  by  a  special  effi- 
ciency of  lime  mortar  when  properly  aged. 

Characteristic  Failure  of  Piers 

At  about  three-fourths  maximum  load  vertical 
hair-cracks  began  to  appear.  With  continued  loading 
the  piers  broke  up  into  vertical  laminations.  This 
condition  was  induced  by  the  bending  of  the  indivi- 
dual bricks,  causing  them  to  split  transversely.  The 
bending  is  the  result  of  non-uniform  bearing  proceed- 
ing from  lack  of  homogeneity  of  texture  in  the  pier,  in 
an  individual  brick  or  in  the  mortars. 

The  progressive  action  of  this  cracking  is  most 
interesting.  Sometimes  very  early  in  the  test  small 
haircracks  formed  in  the  upper  or  lower  surface  of  a 
brick,  usually  just  under  or  near  the  vertical  joints, 
and  widened  at  the  surface  as  the  load  increased.  Fi- 
nally, subdued  sounds  were  heard,  which  increased  in 
volume  until,  in  the  case  of  vitrified  and  hard-burned 
brick  laid  up  in  lime  mortar,  a  succession  of  popping 
sounds  occurred,  frequently  increasing  until  the 
sound  became  a  loud  "bubbling"  in  the  final  stages. 
When  a  brick  split,  the  ones  above  and  below  tended 
to  do  the  same,  until  tlic  structure  became  a  succes- 
sion of  strips,  and  failed  either  by  spalling  out  in 
large  masses  or  as  a  group  of  thin,  isolated  columns. 

The  following  arc  the  main  conclusions  reached 
in  the  investigation  : 

(1)  The  strcngtli  of  piers  under  vertical  loading  beari 
a  close  relation  to  the  kind  of  brick  used  and  the  qualitj'^ 
and  age  of  the  mortar. 

(2)  Tlie  low  strength  of  piers  laid  in  lime  mortar  is 
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attributed  in  the  main  to  insufficient  aRing,  with  a  c  insc- 
(|ucnt  lack  of  a  proper  carljonation  of  the  mortar. 

(:i)  Experiments  seem  to  indicate  tlial  the  strcngtli  of 
a  pier  is  largely  independent  of  the  course  bonding.  The 
real  function  of  bonds  is  to  maintain  a  certain  integrity 
and  monolithic  action  of  the  masonry  against  initial  strains 
induced  through  setting  and  "drying  out"  of  the  mortar 
rather  than  to  give  any  great  increase  of  vertical  strength. 

(4)  The  clastic  limit  of  the  piers  laid  up  in  c.  iiient  and 
cement-linic  mortar  was  ai)pr(>.Kimately  onc-liall  tlie  max- 
imum load. 

(5)  Piers  fail  through  a  tendency  to  separate  into  ver- 
tical strips  caused  by  bending  failure  in  the  individual  brick- 


produced  by  une(|ual  distribution  of  the  vertical  load  over 
the  cross-section.  This  is  aggravated  by  ineffective  shear- 
ing and  adhesive  strength  of  the  mortar. 

(6)  A  high  modulus  of  rupture  of  the  brick  is  more  de- 
sirable than  superior  crushing  strength.  Higher  modulus  of 
rupture  would  be  realized  in  practice  by  increasing  the 
thickness  of  the  bricks  or  by  laying  them  on  edge. 

(7)  A  further  study  of  the  action  of  steel-mesh  rein- 
ff)rcing  in  the  horizontal  joints  is  recommended  in  order 
to  ascertain  the  load  efficiency  of  piers  having  an  outer 
shell  of.  hard  brick  with  an  inner  core  of  softer  brick.  This 
construction  would  be  used  where  a  high-grade  brick  is  not 
easily  obtainable. 


The  Construction  of  Concrete  Houses 


o 


WINCi  to  llic  increased  use  of  concrete  in  in- 
dustrial and  business  buildings,  remarkable 
developments  have  taken  place  in  this  branch 
of  the  industry,  though  until  recently  little  ad- 
vance has  been  made  in  the  class  of  buildings  of  resi- 
dential character.  Dampness  is  the  principal  ol)jcction 
to  concrete  construction.  It  is  easy  to  see  that  if  a 
solid  wall  thoroughly  chilled  has  warm  air  suddenly 
impigned  upon  it,  tlie  moisture  in  the  air  will  be  con- 
densed as  with  an  ice  water  pitcher  on  a  warm  day. 
Now  ordinary,  monolithic  concrete  of  a  fairly  rich 
mixture  is  practically  waterproof.  The  condensed 
water  is  not  readily  absorbed  by  the  wall — hetice  the 
damp  condition  thai  follows.  Brick,  tile,  and  many 
other  materials  are  absorbers  of  water  to  a  certain  de- 
gree ;  wood,  to  a  large  degree. 

It  is  (juite  clear,  then,  that  if  wc  want  to  eliminate 
dampness  due  to  sweating,  we  must  approximate  the 
conditions  of  such  materials  as  do  not  sweat,  and  a  con- 
struction that  cannot  be  datnp  under  any  conditions. 

Various  Types 

To  t)egin  with,  there  is  the  typical  wet  mix.  Here 
the  water  practically  carries  the  cement  in  saturated 
solution  to  all  surfaces  of  the  aggregate  and  deposits 
it  there,  enough  mixing  and  churning  being  given  to 
distribute  the  cement-saturated  water  evenly.  This 
type  has  many  advantages  as  to  ultimate  strength  and 
waterproof  qualities,  and  is  widely  specified,  but  it  is 
not  adapted  to  residence  work,  either  as  a  final  material 
or  as  an  economy  proposition. 

At  the  other  extreme  is  the  typical  dry  mix  (used 
fifteen  years  ago  in  foundations  and  to  some  extent  in 
the  concrete  block  industry  today  ).  This  type,  on  ac- 
count of  excessive  porosity  and  the  great  amount  of 
tamping  or  pressure  needed,  is  equally  unfitted  for  resi- 
dences. Midway  in  the  scale,  however,  is  another  kind 
of  concrete  that  has  some  remarkable  properties — 
which  are  just  what  the  house  builder  is  after. 

Voids  Wanted 

This  mix  should  have  primarily  an  excess  of  the 
medium-sized  aggregate  and  sand.  That  is,  we  want 
voids,  but  we  want  them  very,  very  small  and  not  con- 
nected, so  to  speak.  In  other  words,  we  want  to  ap- 
proxiinate  the  structure  of  wood  or  brick,  not  the  close- 
ness and  homogeneity  of  steel.  It  should  be  wet  and 
plastic  like  mud,  but  with  no  surplus  of  water,  and 
requires  mixing  for  a  comparatively  long  time.  Fnal- 

*  From  a  paper  read  at  the  first  annual  convention  of  the  American 
Society  of  Kngineers,  Architects  and  C"ontractois. 


ly,  it  should  be  rapidly  cured  or  dried  out  i)y  removing 
the  forms  as  soon  as  possible. 

The  qualities  of  this  product  are  peculiar.  It  will 
absorb  water  to  a  moderate  amount  without  being  sub- 
ject to  leakage,  and  attains  considerable  tensile  strength 
while  still  green  ;  also  it  does  not  exert  much  pressure 
when  setting,  and  is  not  nearly  so  subject  to  expansion 
and  contraction  as  a  wet  mix.  Cracks  will  often  reknit 
twenty-four  hours  after  final  set,  on  application  of 
pressure.  Frequently  scrapings  from  a  wall  two  days 
old  catch  on  the  wall  below  and  set  up  again,  ad- 
hering so  firmly  that  a  cold  chisel  is  required  to  dis- 
lodge them.  Further,  such  a  mix  when  cast  in  wall 
form  is  strong  enough  to  hold  four  feet  of  concrete 
above  without  side  support,  and  yet  is  soft  enough  to 
cut  like  cheese  at  the  bottom,  and  is  an  ideal  material 
for  certain  purposes. 

But  what  we  started  after  was,  to  begin  with,  a 
material  approximating  brick  and  wood,  with  little 
tendency  to  sweat — and  finally  a  construction  that 
would  nullify  whatever  tendency  there  was.  The  last 
requirement  is  met  by  the  double  wall — that  is,  two 
concrete  walls,  with  an  air-space  between.  To  carry 
this  construction  through,  however,  economically  and 
structurally,  several  serious  difficulties  had  to  be  over- 
come. 

Problems  to  Be  Solved 

First, — some  practical  construction  method  was 
needed  to  transmit  and  equalize  the  weights  coming 
on  the  inner  and  outer  wall.  Obviously,  two  thin  slabs 
stuck  up  on  edge,  one  slab  taking  all  the  floor  weights 
and  the  other  only  its  own  weight  and  i)art  of  the  foot 
and  tied  together  merely  at  intervals  by  through  ties 
at  right  angles  to  walls,  was  not  altogether  satisfac- 
tory, unless  each  wall  was  over  thick ;  also  compar- 
atively thin  slabs  of  any  length  or  height  are  particu- 
larly subject  to  temperature  shrinkage  and  resultant 
cracking,  thus  recpiiring  much  reinforcing  steel. 

.Second, — a  double-wall  construction  calling  for  the 
use  of  core  forms  presents  the  item  of  considerable  ex- 
pense, and  many  practical  difficulties  arise  if  a  standard 
construction  is  use.  Again,  the  ordinary  form  methods 
are  practically  out  of  the  question,  due  to  certain  spe- 
cial conditions  peculiar  to  house  building,  viz.,  number 
and  variety  of  openings,  irregularity  of  walls,  necessity 
of  placing  beams  without  waiting  a  long  time,  or  the 
great  number  and  variety  of  chases,  plugs,  or  openings 
to  be  anticipated. 

Third, — in  a  general  way,  the  point  of  economy  so 
governs  the  whole  question  of  residence  work  that  un- 
less it  can  be  shown  clearly  that  concrete  is  at  least  as 
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cheap  as  other  masonry  construction,  it  is  idle  to  con- 
sider whether  or  not  it  is  satisfactory  as  a  whole. 

Concrete  construction  has  grown  along  certain 
definite  lines,  the  general  experience  being  that  forms 
and  form  work  are  comparatively  expensive,  but  that 
the  mixing  and  placing  can  be  done  quite  cheaply  by 
machinery,  mixer,  and  chutes,  provided  there  is  enough 
cubic  yardage  to  pay  the  cost  of  installing  the  plant 
and  running  the  system.  This  is  based  on  the  use  of 
a  very  wet  liquid  mix,  as  this  is  the  only  kind  that  will 
flow  readily.  So  that,  to  a  very  great  extent,  working 
along  these  lines,  all  endeavor  has  gone  into  cheapen- 
ing the  handling  end  ;  very  little,  until  recently,  into  in- 
vestigating conditions  of  the  mix  or  improving  the 
forms.  This,  of  course,  is  largely  due  to  the  ease  of 
handling  a  wet  mix,  and  the  fact  that  if  enough  storeys 
are  to  be  cast  in  a  high  building  the  initial  cost  of  the 
forming  is  divided  sufficiently  often  to  bring  out  a  very 
reasonable  total. 

But  in  the  smaller  type  of  l)uil(ling  and  residence, 
we  have  an  entirely  different  proposition.  The  wet 
mix  is  not  a  satisfactory  material ;  the  yardage  will  not 
justify  an  elaborate  handling  plant;  and  the  forming 
cannot  be  standardized  upward. 

The  savings  here  must  be  made  in  another  way, 
by  the  method  and  form  themselves,  in  cutting  down 
the  labor  of  setting  them  up  and  taking  down,  in  elim- 
inating to  a  great  extent  the  cost  of  shifting,  in  pro- 
viding an  automatic  plumb  and  alignment  scheme  that 
is  independent  of  care  and  trade  skill,  and  lastly,  in 
using  standard  forms  in  big  units  that  can  be  used  on 
any  and  all  buildings,  irrespective  of  varying  wall 
lengths — and  all  this  with  little  or  no  depreciation  of 
forms  and  equipment.  This  can  be  accomplished  by  a 
scheme  of  standardization  longitudinally.  Previously 
the  small  cast  concrete  building  had  apparently  been 
conceived  entirely  as  a  monolith,  somewhat  as  the  first 
sidewalks  were  made,  without  joints. 

The  introduction  of  a  separately  built  joint  member 
in  connectidu  with  cast  walls  and  girders  made  possible 
the  satisfying  of  the  various  form  criterions  noted 
above,  and  also  did  away  with  the  structural  difficulties 
previouslv  mentioned  as  connected  with  the  double 
wall. 

In  a  concrete  residence  on  Long  Island,  the  walls 
of  which  were  recently  completed  by  this  method,  the 
entire  cost  of  cellar  and  walls,  including  setting  and 
shifting  forms  and  depreciation,  averaged  $5.50  a  cubic 
_\  ar(l.  Tliere  were  385  cubic  yards  in  the  entire  build- 
ing. The  dimensions  of  the  building  were  62  ft.  6  in. 
by  41  ft.  (>  in.  hy  23  ft.  6  in.  from  first-floor  beams  to 
roof  plate.  The  apprcjximate  time  of  erection  abo\'e 
first-lioor  beams  was  fourteen  working  days. 

As  the  walls  largely  C(.)nsisted  of  two  4-inch  slabs, 
each  s(|uare  f' » .t  of  wall  surface  represented  the  ecjuiva- 
lent  of  .  i-ihirds  of  a  cubic  foot,  which  gave  a  cost 
per  square  foot  of  wall  surface  of  14  cents.  The  con- 
veying a])])aratus  used  consisted  of  a  5-cu.  ft.  mixer, 
with  hoist  and  bucket  dunipinL;  iiilo  a  \  er}-  short,  steep 
chute,  which  in  turn  enqnicd  into  wheelbarrows.  No 
scaffoldiuL;  w  liatever  was  erected,  runways  over  horses 
and  on  second  floor  beams  being  substituted. 

Tiierc  is  one  other  factor  in  the  general  i)robleni. 
namely,  the  overhead  cost  of  concrete  work.  The 
tendency  has  been  in  the  building  art  to  develop  con- 
crete work  as  a  thing  apart  for  large  buildings  and 
structures  requiring  great  strength.  Architects  and 
engineers  have  become  accustomed  to  use  a  standard 
form  of  si)ecification  whose  re(iuircnK'ntS;  if  li\cd  \\[) 


to,  furnished  a  product  suitable  to  heavy  structures, 
and  little  else.  To  require  an  ultimate  strength  of 
2,500  pounds  to  the  square  inch  wdiere  the  maximum 
strain  would  never  be  25,  is  certainly  keeping  on  the 
safe  side,  but  obviously  a  little  absurd  and  very  un- 
economical. 

The  result  has  been  that  (Ij  in  small  work  the  re- 
quirements have  not  been  lived  up  to,  a  practice  which 
has  been  more  or  less  condoned  by  architects  on  ac- 
count of  the  high  factor  of  safety;  and  (2),  the  segre- 
gation of  the  skilled'  concrete  workers  into  a  class  em- 
ployed entirely  on  big  work. 

But  concrete  is  rapidly  coming  in  as  a  universal 
Iniilding  material ;  and,  with  the  enormous  demand  for 
cement  and  gravel,  we  shall  find  it  inexpedient  to  be 
wasteful  with  it,  either  directly  or  indirectly,  and  there 
will  soon  be  a  real  demand  for  skill  in  its  use  as  a  plas- 
tic building  material,  which  will  automatically  remedy 
the  present  condition. 


Public  Speaking  for  Engineers 

FROM  experience  with  several  hundred  young 
and  middle-aged  engineers,  writes  F.  H.  New- 
ell in  the  course  of  a  recent  letter  to  The  En- 
gineering News,  I  may  safely  assert  that  there 
is  not  one  out  of  ten,  or  possibly  one  out  of  a  hundred, 
who  has  shown  the  ability  to  write  the  story  of  an 
important  public  work  in  such  a  way  as  to  be  readable 
by  the  public.  It  seems  as  though  all  natural  ability  in 
expression  had  been  destroyed  by  the  educational 
methods  or  the  technical  training.  P^or  example,  a 
young  engineer  writing  home  to  his  family  gives  a 
most  fascinating  account  of  his  work  ;  but  ask  him  to 
write  out  the  larger  facts  for  publication  and  he  im- 
mediately begins  a  cramped,  dull  description  of  rela- 
tively imimportant  details  or  technicalities  concerning" 
which  few  people  care  to  read.  He  seems  to  lose  his 
sense  of  proportion  or  his  perspective.  He  is  unable 
to  adiust  his  mental  attitude  if  he  is  conscious  that  the 
material  he  is  writing  is  to  be  read  by  any  one  except 
his  favored  correspondent. 

Successful  engineers  must  be  men  of  imagination, 
men  who  can  picture  in  their  own  minds  the  great 
possibilities  latent  in  unattractive  surroundings.  This 
imagination  so  necessary  for  success  is  often  unavail- 
able as  far  as  giving  information  to  the  public  is  con- 
cerned. The  preservation  of  the  freshness  of  statement 
and  clearness  of  vision  are  among  the  important  things 
which  seem  to  be  lost  by  the  time  a  young  engineer 
has  achieved  success  in  other  lines. 

It  is  of  the  highest  importance,  not  merely  to  the 
engineering  profession,  but  to  the  public  in  general, 
that  we  endeavor  to  ])ring  forward  systematically  the 
man  who  can  and  will  write  out  short  interesting  des- 
criptions of  engineering  works  and  achievements.  Each 
engineering  society  should  regard  it  as  a  duty  to  the 
public  and  {<>  the  profession  to  find  anu)ng  its  mem- 
bers the  man  who  can  do  this  and  to  encourage  him 
in  every  possible  way  to  aid  in  the  difl'usion  of  cor- 
rect information  and  in  the  educatitm  of  the  local  pub- 
lic, not  through  technical  journals,  which  the  public 
does  not  read,  but  through  the  daily  newspa])ers  and 
the  Sunday  editions  which  come  into  millions  of  homes. 


(iranite  or  limestone  mas,  mry,  w  ell  dressed, 
weighs  165  ll)s.  per  cubic  fool;  nioitar  rubble  eighs 
154  lbs.,  dry  rubl)le  138  lbs.,  and  well  dressed  sand- 
stone niasonrv  144  lbs. 
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The  Science  of  Cost  Keeping  and  Management 

By  F.  A.  Barnes* 


1^1 1  ERE  are,  as  you  all  know,  two  general  meth- 
ods of  carrying  on  work,  viz.,  by  contract  and 
by  day  labor.  The  engineer  designs  and  lays 
out  the  work  in  both  instances,  but  in  the  first 
case  his  supervision  of  actual  performance  is  limited 
to  the  enforcement  of  the  contract  and  specifications, 
while  in  the  second  he  has  direct  charge.  Theoreti- 
cally, therefore,  the  second  method  saves  the  con- 
tractor's profit  and  should  be  the  more  economical, 
but,  in  practice,  human  nature  must  be  taken  into 
account  and  we  find  that  the  engineer,  even  though 
he  be  as  competent  as  the  contractor,  is  usually  not 
as  efficient,  probably  because  he  is  spending  the  money 
of  others,  while  the  contractor  is  practically  spending 
his  own,  or,  at  least,  is  directly  interested  in  having 
as  much  as  possible  left  for  profit.  The  truth  of  the 
above  statement  is  generally  admitted  and  was  recog- 
nized by  the  court  in  the  case  of  O'Brien  vs.  Mayor  of 
New  York,  when  it  said  in  its  decision  :  "There  is  no 
spur  like  self-interest  in  business  enterprises,  and  it 
may  be  regarded  as  certain  that  the  contractor  will 
always  take  care  of  his  own  interest  so  far  as  possible. 
This  is  natural  and  proper,  and  no  fault  can  be  or  is 
found  with  such  a  fact.  But  how  far  the  officers  or 
employees  who  represent  the  general  public  or  the 
corporation  which  is  building  the  work  can  be  de- 
pended upon  for  steady,  earnest,  zealous,  and  able  at- 
tention to  the  public  interest  is  always  a  matter,  to 
say  the  least,  of  some  doubt."  A  careful  analysis  of 
the  costs  in  cases  where  good  showings  are  claimed 
to  have  been  made  with  day  labor  often  reveals  the 
fact  that  some  charges,  such  as  i)lant  repairs  and  de- 
preciation or  overhead  expenses,  have  been  omitted 
entirely  from  consideration. 

Of  course,  under  the  day  labor  system,  the  party 
having  the  work  done  has  better  control  of  it  and  can 
more  easily  make  changes  as  the  job  progresses,  especi- 
ally as  compared  with  the  (ordinary  lump-sum  contract ; 
but  his  risks  are  increased,  even  though  liability  for 
accidents  to  employees  and  the  public  is  covered  by 
insurance,  as  is  now  usually  the  case.  It  is  ])rinci- 
pally,  however,  because  contract  work  is  usually 
cheaper,  as  pointed  out  in  the  preceding  paragraph, 
that  most  highway  work  is  now  and  probably  will 
continue  to  be  done  under  the  contract  system,  and 
this  fact  may  lead  some  of  you  to  wonder  if  it  is  worth 
while  for  the  engineer  to  interest  himself  in  cost  keep- 
ing and  management.  In  my  opinion,  this  query 
should  bring  forth  a  most  emphatic  answer  in  the 
affirmative,  for  the  following  reasons  : 

Importance  of  Careful  Analysis 

In  the  first  place,  a  careful  analysis  of  the  job  and 
the  method  of  performing  it,  which  is  essential  to 
effective  cost  keeping,  increases  one's  knowledge  of 
construction  work  and  is  of  benefit  whether  one  con- 
siders costs  or  not,  but,  unfortunately,  is  not  likely  to 
be  undertaken  unless  they  are  considered.  Costs  of 
the  component  parts  of  the  work  and  of  methods  of 
performing  them  should  always  be  considered  together, 
however,  as  such  investigation  will  frequently  lead  to 
the  adoption  of  changes  in  plans  or  methods,  or  both 
— such  as  changes  required  to  adapt  the  work  to  the 
use  of  labor-saving  machinery,  etc.    Such  investiga- 
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tion  wf)uld  also  increase  the  ability  of  engineers  to 
make  accurate  estimates,  something  which  would  do 
much  to  enhance  the  reputation  of  our  profession.  As 
to  management,  its  laws  apply  in  considerable  mea- 
sure to  all  human  relations,  such  as  those  between 
contractor  and  engineer,  and  completely  to  relations 
with  subordinates ;  and  no  one  can  reasonably  expect 
to  rise  to  the  higher  and  more  lucrative  executive  posi- 
tions without  some  knowledge  of  such  matters.  Hence 
it  is  my  firm  belief  that  a  study  of  cost  keeping  and 
management  adds  to  one's  value  to  his  employer  and 
to  the  public  by  increasing  his  ability  to  design  econ- 
omic works  and  to  erect  the  same  at  minimum  cost, 
and  that  such  study  is  absolutely  essential  if  engineer- 
ing is  to  justify  the  definition  sometimes  given  it — 
"The  art  of  making  a  dollar  earn  the  most  interest." 

Cost  Keeping  Defined 

The  first  topic  which  I  shall  take  up  is  cost  keep- 
ing, which  has  been  roughly  defined  as  the  process 
of  determining  where  your  money  goes  and  what  you 
get  for  it.  That  is,  it  involves  the  determination  of 
output  as  well  as  of  costs.  Even  this  rough  definition 
is  too  precise  to  cover  the  practice  of  a  contractor 
whose  testimony  I  heard  in  a  case  in  New  York  City 
some  years  ago.  He  explained  that  he  kept  no  books. 
If  there  was  anything  left  at  the  end  of  the  job,  he  put 
it  in  the  bank ;  if  there  was  a  loss,  he  drew  a  cheque 
for  it.  Such  methods  can  flourish,  of  course,  only  in 
fields  where  abnormal  profits  usually  obtain,  and  are 
rapidly  disappearing.  Increasing  competition  has 
forced  contractors  to  keep  accurate  costs,  primarily 
for  the  purpose  of  securing  high  efficiency  and  hence 
low  costs  so  as  to  be  able  to  bid  low  and  secure  work 
to  do,  and  also  because  of  the  necessity  of  knowing 
costs  more  accurately  when  bidding  closely  in  order 
to  avoid  loss.  That  is,  the  two  principal  purposes  of 
cost  keeping  are : 

(1)  To  measure  and  increase  efficiency. 

(2)  To  secure  data  for  making  estimates. 

To  accomplish  these  purposes,  all  the  factors  of 
cost,  viz.,  labor,  materials,  plant  charges,  supplies  and 
overhead  expenses,  must  be  considered,  and  such  mat- 
ters as  excessive  use  of  materials  or  supplies,  in  effi- 
ciency of  labor  or  supervision,  lost  time  due  to  break- 
downs or  lack  of  co-ordination,  and  irregularities  due 
to  dishonesty  (padded  pay  rolls)  or  carelessness  show 
up  at  once  in  the  data  obtained  and  may  be  corrected 
immediately.  The  cost  of  supervision  can  be  reduced 
quite  frequently  since  the  report  card  with  its  accurate 
data  on  output  is  a  better  spur  than  the  presence  of  a 
foreman  who  has  to  judge  from  appearance  only.  Cost 
keeping  furnishes  accurate  data  upon  which  to  base 
changes  in  plant  layout  or  design  and  for  testing  the 
efficiency  of  new  machines  and  also  naturally  leads 
to  the  adoption  of  some  system  of  wage  payment 
which  takes  into  account  the  efficiency  of  the  employee. 

Concerning  Forms 

•  I  have  not  taken  the  trouble  to  prepare  any  forms 
to  show  you,  as  they  are  rather  hard  to  grasp  in  the 
Hmited  time  available,  and  the  design  of  forms  consti- 
tutes an  important  part  of  the  training  of  the  "analy- 
sis man"  or  cost  keeper.  One  who  slavishly  copies 
forms  devised  by  others  not  only  misses  this  training, 
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but  will  probably  use  forms  not  entirely  adapted  to 
his  own  work,  and-  even  if  they  are  suitable,  will  not 
use  them  as  intelligently  as  if  he  had  devised  them 
himself.  It  has  been  said  that  anyone  can  devise  forms 
once  he  knows  exactly  the  data  he  wishes  to  secure 
and  hence  it  will  be  best  to  devote  our  attention  to 
the  principles  involved  rather  than  to  specific  examples. 
A  study  of  existing  forms,  especially  after  one  has  had 
some  experience,  has,  of  course,  great  value,  and  the 
beginner  can  thus  quickly  acquire  a  knowledge  of  the 
various  space-saving  schemes  for  use  where  the  de- 
sired data  are  very  numerous.  These  schemes  may 
easily  be  picked  up  in  the  technical  press. 

Probably  the  most  diffifficult  part  of  cost  keeping 
is  to  determine  upon  the  data  to  be  secured,  that  is, 
along  what  lines  and  how  far  shall  we  carry  our  sub- 
division of  the  work?  The  tendency  of  beginners  is 
to  subdivide  too  finely,  thus  materially  increasing  the 
cost  of  securing  the  data  and  producing  results  of  no 
particular  value.  Hence  we  should  not  only  keep  in 
mind  constantly  the  two  principal  purposes  of  cost 
keeping,  efficiency  and  estimates,  but  should  care- 
fully weigh  the  value  of  each  item  and  satisfy  our- 
selves that  data  upon  it  will  be  worth  while  before 
attempting  to  secure  them.  In  concrete  work,  for  ex- 
ample, it  is  manifestly  futile  to  attempt  to  secure  data 
on  costs  of  the  various  operations  involved  in  cases 
where  the  same  men  are  used  for  all  of  them  and  con- 
sequently are  continually  shifting  from  one  to  the 
other. 

Classification  and  Correction  of  Data 

In  determining  upon  the  classification,  the  items  of 
work  given  in  the  contract  and  upon  which  unit  prices 
may  be  given,  furnish  a  good  starting  point  and  usu- 
ally form  the  basis  for  the  primary  subdivision.  These 
items  are  then  subdivided  in  accordance  with  the  oper- 
ations involved,  particularly  if  different  men  or  dif- 
ferent gangs  handle  the  various  operations,  and  their 
out]nit  must  be  determined  in  units  other  than  those 
of  the  principal  items  in  order  to  measure  their  effici- 
ency. In  rock  excavation,  for  instance,  the  efficiency 
of  the  drilling  gang  depends  on  the  number  of  lineal 
feet  of  hole  drilled  rather  than  on  the  number  of  cubic 
yards  of  rock  removed.  The  above  considerations  or 
the  desirability  of  co-ordinating  the  outfit  and  men,  or 
classes  of  labor  used  in  a  single  operation  may  lead 
to  its  subdivision  on  one  of  these  bases.  For  example, 
form  work  in  concrete  construction  involves  the  use 
of  carpenters  and  helpers  and  the  proportion  of  cost 
chargeable  to  each  should  be  determined  so  that  the 
most  economical  arrangement  may  be  found.  The 
api)lication  of  this  same  principle  to  the  main  items, 
(jr  to  the  entire  job,  leads  to  the  discovery  of  ex- 
cessive use  of  materials  or  supplies,  or  that  cost  of 
supervision  is  an  excessive  percentage  of  the  total,  etc. 

In  addition  to  the  determination  of  the  data  to  be 
secured  and,  in  fact,  during  its  determination,  atten- 
tion must  al6(j  be  given  to  the  organization  to  be  used 
in  carrying  out  the  w'ork,  especially  as  it  affects  the 
method  of  securing  the  data,  which  in  turn  affects  the 
design  of  forms.  Where  the  work  is  concentrated  the 
timekeeper  may  be  charged  with  the  duty  of  securing 
data  on  both  output  and  costs,  though  he  must  de- 
pend upon  the  foreman  for  information  as  to  the  times 
when  the  shifts  in  the  gangs  are  made  unless  he  is 
on  the  work  continuously.  Hence  it  will  frequently 
be  best  for  the  foreman  to  be  held  directly  responsible 
for  such  data,  his  results  being  checked  roughly  by  in- 
formation secured  b}-  the  timekeeper  who  visits  the 


work  at  regular  intervals.  This  latter  method  is  neces- 
sary in  case  the  work  is  spread  over  large  areas  or  con- 
siderable distances.  In  some  cases,  especially  on 
piece-work,  performed  by  skilled  laborers,  data  on 
output  are  most  easily  secured  by  having  the  indi- 
vidual workmen  make  the  original  record.  This  often 
increases  their  interest  in  the  work,  and  takes  little 
time  or  attention,  involving  merely  counting  the  pieces 
of  finished  work  or  punching  a  tally  card  as  each  piece 
is  completed. 

On  other  work  output  is  usually  more  difficult  to 
determine,  involving  measurement  of  lengths,  areas, 
or  volumes,  but  with  the  aid  of  the  engineer's  station 
marks,  lengths  are  easily  found  and  frequently  areas 
and  volumes  are  direct  functions  of  the  length  and 
may  be  computed  in  the  office.  Sometimes  volumes 
are  determined  from  the  number  of  loads  handled, 
but  care  must  be  taken  to  secure  fairly  uniform  load- 
ing and  to  use  a  proper  allowance  for  change  in  vol- 
ume of  the  material.-  Again,  so-called  functional  units 
are  used,  as  in  estimating  the  number  of  cubic  yards 
of  concrete  laid  in  a  day  from  the  number  of  bags  or 
barrels  of  cement  used,  etc.  The  two  methods  last 
given,  or  in  fact  any  approximate  method,  should  be 
checked  by  actual  measurement  at  frequent  intervals, 
but  cases  are  rare  where  complicated  measurements 
are  necessary  daily.  Quantities  of  materials  and  sup- 
plies used  are  similarly  treated. 

Utilizing  the  Data 

Having  now  determined  upon  the  data  to  be 
secured  in  addition  to  the  pay  roll  data  and  the  meth- 
od of  securing  them,  units  to  be  used,  etc.,  the  de- 
signer of  forms  must  finally  consider  the  accounting 
system  or  method  of  working  up  the  data  and  utiliz- 
ing them,  as  the  forms  must  give  the  data  in  shape 
for  immediate  and  convenient  use.  Many  organiza- 
tions spend  considerable  money  on  the  collection  of 
data,  but  fail  to  work  them  up  in  time  to  be  of  service. 
Simplicity  and  accuracy  should  be  the  keynotes  of 
both  cost  keeping  and  accounting  systems  which 
should  fit  into  each  other.  In  general,  the  field  re- 
cords should  be  favored  in  the  matter  of  simplicity 
and  all  computations  and  combining  of  reports  should 
be  done  in  the  office.  Forms  may  be  simplified,  of 
course,  by  requiring  a  number  of  different  men  to  re- 
port and  each  man's  interest  may  be  enhanced  there- 
by, but  filling  out  even  a  simple  report  takes  time  and 
attention  which  might  often  better  be  devoted  strictly 
to  the  work  and  hence  I  believe  the  tendency  to  make 
the  timekeeper  responsible  for  most  of  the  reporting 
to  be  a  salutary  one.  The  accurac}-  of  reports  may 
sometimes  be  checked  by  requiring  two  men  to  report 
on  the  same  thing  and  it  is  always  roughly  apparent 
from  the  results  secured. 

It  is,  of  course,  not  essential  that  actual  costs  be 
used  in  studying  efficiency,  in  fact,  costs  in  man-days, 
machine-days,  or  in  dollars  and  cents  on  the  basis  of 
assumed  standard  prices  must  be  used  in  comparing 
the  results  on  difl:'erent  jobs,  and  even  then  one  must 
be  sure  that  the  conditions  are  similar  before  jumping 
at  conclusions  of  relative  efficiency.  The  same  meth- 
ods apply  to  the  combinations  of  the  elements  of  cost 
necessary  to  make  up  an  estimate,  that  is,  since  we 
have  amounts  of  labor,  supplies  and  materials,  plant 
charges,  etc.,  in  detail  for  each  part  of  the  operations 
making  up  the  main  contract  items,  we  may  apply 
any  prices  we  choose.  It  is  only  in  this  way  that  an 
accurate  estimate  for  a  particular  case  mav  be  ob- 
tained.   ]  Ixlicve,  howcNcr,  that  the  accuracy  of  csti- 
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mates  would  be  increased  hy  alloting  more  items  and 
by  avoiding  the  common  tendency  to  throw  all  super- 
vision and  even  plant  and  tool  charges  into  general 
exi)enses.  Supervision  exercised  by  foreman  and  even 
by  the  contractor  himself  could  frequently  be  allotted 
to  the  various  items  of  work,  and  there  is  no  reason 
why  the  cost  of  a  shovel  exclusively  used  for  concrete 
work  should  appear  in  the  general  charge  account. 
In  order  to  obtain  (rue  costs,  every  ])ossible  element 
should  be  included  in  tlie  cost  of  the  item  and  as  little 
as  possible  left  for  overhead  or  general  charges. 

Allowance  for  Depreciation  of  Plant 

An  item  ])articularly  difficult  to  determine  is  the 
proper  allowance  for  depreciation  of  plant,  also  whe- 
ther heavy  repairs  should  be  charged  against  the  jol) 
on  which  they  are  made  even  though  the  necessity  for 
them  was  largely  due  to  previous  work  and  their 
benefits  extend  to  subsequent  jobs.  There  are  many 
methods  of  handling  these  questions,  but  I  believe  the 
most  accurate  one  is  to  make  an  appraisal  of  the  ])lant 
at  the  beginning  of  the  work  and  as  often  thereafter 
as  may  be  necessary  for  cost  keeping  ])urposes.  This 
api)raisal  should  be  made  by  an  expert  in  i)lant  values 
and  the  value  assigned  should  be  the  estimated  value, 
f.o.b.  at  the  nearest  probable  market. 

In  connection  with  the  use  of  costs,  the  cost  chart 
or  graph  of  unit  costs  is  very  valuable  as  it  shows  at 
a  glance  just  how  the  costs  are  running;  it  may  also 
serve  to  check  up  the  reports  due  each  day  if  a  curve 
is  plotted  for  each  report.  Another  most  useful  de- 
vice is  the  progress  chart,  on  which  a  schedule  of  the 
work,  or  items  thereof,  is  laid  ofif  with  corresponding 
(juantities,  percentages,  and  prices.  As  the  work  pro- 
gresses, actual  dates,  quantities,  percentages,  and 
prices  are  also  i)lotted  so  that  one  has  a  direct  com- 
])arison  of  actual  results  with  the  estimate  and  can 
predict  the  probable  outcome  of  the  job  at  any  time. 
1  wish  to  emphasize  again  the  necessity  of  keeping 
all  these  records  strictly  up  to  date ;  it  is  of  no  value  to 
find  that  costs  are  running  high  unless  it  is  discovered 
immediately  and  the  remedy  applied  before  the  jol) 
has  long  continued  in  an  inefficient  way.  There  are 
other  minor  records,  such  as  the  foreman's  diary,  his- 
tory and  sketches  of  the  work,  etc.,  which  should  al- 
ways be  included  with  cost  data  so  that  the  exact  con- 
ditions under  which  the  costs  were  obtained  may  be 
known. 

The  Art  of  Management 

Now  taking  up  the  subject  of  management,  1  fully 
agree  with  Mr.  Moore  that  there  are  no  ten,  twelve  or 
twenty  principles  involved  and  the  management  is  and 
always  will  be  an  art  rather  than  a  science,  but  many 
of  the  principles  which  have  been  put  forth  during  the 
last  few  years  are  of  value  to  those  who  desire  to 
make  progress  in  this  art.  In  my  opinion  the  most 
important  of  all  these  principles  is  what  Mr.  Harring- 
ton Emerson  calls  the  "Fair  Deal"  in  his  book  on  the 
Twelve  Principles  of  k'fficicncy.  In  fact,  I  believe 
it  essential  that  the  spirit  of  fairness  ])ermeate  every 
thought  and  action  of  the  manager  if  he  would  be 
most  successful,  and  the  man  who  takes  up  a  study  of 
management  with  the  sole  purpose  of  getting  more 
work  out  of  his  men  without  giving  them  and  benefit 
in  return  defeats  his  own  purpose.  S])ying  upon  men 
to  determine  whether  they  are  doing  good  work  or 
not  is,  I  believe,  incompatible  with  the  spirit  of  fair- 
ness. Men  will  work  and  work  hard  for 'the  "boss" 
who  is  sciuare  with  them,  not,  of  course,  in  entire  di.s- 
regard  of  other  factors,  but  sometimes  nearly  so. 


Next  to  fairness,  in  its  effect  at  least,  I  would 
l)nt  what  is  sometimes  called  the  law  of  proportionate 
reward  ;  that  is,  pay  should  vary  with  output.  Strictly 
interpreted,  this  means  payment  for  services  on  a 
piece-rate  basis,  which  is  i)ractically  impossible  in  most 
civil  engineering  construction  and  which  has  been 
abandoned  by  many  of  our  best  industrial  concerns 
(where  it  may  be  more  easily  applied).  The  piece- 
rate  system  leads  to  excessive  speeding  up  and  inferior 
output  and  does  not  identify  the  interests  of  emplover 
and  employee  as  is  attemi)ted  by  some  of  the  la'ter 
bonus  systems.  Bonus  systems,  especially  for  gangs, 
could  be  applied  in  civil  engineering  construction  more 
often  than  they  are  and  no  doubt  would  increase  effi- 
ciency. Coupled  with  this  law  of  proportionate  reward 
is  the  rule  that  the  reward  should  be  prompt,  especi- 
ally with  the  unskilled  laborer  whose  imagination  is 
not  usually  sufficient  to  furnish  continued  incentive  to 
increased  effort  unless  he  receives  the  reward  at  fre- 
quent intervals. 

Another  law  of  management  is  that  of  the  subdi- 
vision of  duties  wdiich  means,  of  course,  simply  carry- 
ing the  familiar  law  of  subdivision  of  labor  into  the 
organization.  Men  have  different  capacities  and  abili- 
ties and  care  should  be  taken  to  observe  these  in  as- 
signing them  to  work,  since  they  will  not  only  take 
greater  interest  in  doing  work  for  which  their  talents 
adapt  them,  but  will  also  accomplish  more  along  those 
lines.  Closely  allied  to  this  law  is  the  rule  that  the 
planning  of  work  should  be  divorced  from  the  per- 
formance. Much  money  is  lost  by  throwing  the  bur- 
den of  planning  the  work  on  the  foreman,  both  be- 
cause he  is  often  not  competent  to  plan  and  because 
his  whole  attention  should  be  devoted  to  handling  the 
gang. 

The  Law  of  Co-ordination 

Then  there  is  the  law  of  co-ordination,  which  is 
that  each  element  of  i)lant  and  each  gang  should  be 
kept  working  to  its  full  capacity.  That  is,  they  should 
be  properly  co-ordinated  so  that  no  gang  will' have  to 
wait  for  any  other  gang  or  machine,  or  for  supplies 
or  materials.  The  time  of  arrival  of  supplies  and  ma- 
terials must  therefore  be  properly  scheduled  and  the 
capacity  of  elements  of  the  plant  and  of  gangs  adapted 
to  the  work  of  the  others. 

Another  law  of  management,  if  efficiency  is  to  be 
measured  closely  by  means  of  a  cost  keeping  system,  is 
lliat  the  men  or  gangs  must  work  under  standard  con- 
ditions. Obviously,  it  is  unfair  to  compare  outputs 
unless  the  conditions  under  which  they  were  obtained 
are  similar. 

The  law  of  educational  supervision  increases  effici- 
ency by  standardizing  practice  and  also  reduces  the 
amount  and  cost  of  supervision.  Men  can  accomplish 
more  if  trained  to  do  their  work  in  accordance  with  a 
standard  method,  especially  if  that  method  is  the  re- 
sult of  a  study  of  the  best  methods  of  accomplishing 
the  desired  results,  as  it  should  be.  Even  an  indi- 
vidual can  accomplish  little  if  he  is  continually  chang- 
ing methods,  and  such  practice  is  much  more  demoral- 
izing to  an  organization.  The  instruction  books  issued 
I)y  the  State  Highway  Department  furnish  examples 
of  the  application  of  this  law  and  the  reasons  for  it 
are  well  stated  therein.  Many  of  our  industrial  con- 
cerns also  have  elaborate  systems  of  educational  super- 
vision. 

Executive  and  Subordinates 

In  addition  to  the  above  laws  of  management,  the 
executive  should  remember  that  he  is  emploved  as  a 
manager  to  handle  the  big  questions  and  henc'e  should 
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leave  the  petty  details  to  his  subordinates.  A  good 
rule  is  to  never  handle  matters  that  a  subordinate  can 
handle  as  well,  and  in  cases  of  doubt  throw  the  re- 
sponsibility on  the  subordinate.  This  will  add  to  his 
value  and  relieve  the  manager  for  larger  affairs.  In 
other  words,  trust  your  subordinates  and  do  not  con- 
tinually interfere  with  them,  but  leave  them  to  their 
own  resources  and  hold  them  responsible  for  results. 
Too  many  managers  think  themselves  indispensable 
until  an  enforced  absence  opens  their  eyes  to  the  fact 
thai  things  get  on  as  well  or  better  in  their  absence 
than  when  they  are  continually  present.  Another  fact 
to  remember  is  that  too  close  contact  with  a  job  fre- 
quently causes  one  to  lose  his  perspective  and  very 
often  the  man  who  visits  the  work  only  occasionally 
is  able  to  point  out  defects  which  have  entirely  es- 
caped the  attention  of  the  man  who  "lives"  on  the 
job.  This  is  the  service  you  should  render  your  sub- 
ordinates and  you  are  more  likely  to  be  able  to  render 
it  if  you  hold  yourself  aloof  from  the  petty  details  of 
the  work.  Eurthermore,  always  respect  the  authority 
of  your  superintendents  and  foremen  and  never  go 
"over  their  heads"  and  deal  directly  with  their  sub- 
ordinates ;  nothing  will  so  cjuickly  destroy  discipline. 

The  above  are  the  principal  laws  of  management, 
but  the  observance  of  some  other  rules  will  assist  in 
securing  results  at  minimum  cost.  One  of  these  calls 
for  the  reduction  of  the  labor  element,  partly  on  ac- 
count of  its  high  cost  per  unit  of  work  accomplished 
and  partly  because  of  the  uncertainty  in  its  price  and 
efiiciency.  The  cost  and  output  of  a  machine  can  be 
determined  much  more  accurately.  Hence  there  is  a 
decided  tendency  toward  the  greater  use  of  machinery 
and  new  ones  are  being  devised  daily,  with  the  result 
that  the  labor  element  in  many  lines  of  work  is  becom- 
ing less  and  less.  Machines  must  be  closely  watched, 
however,  to  avoid  loss  of  time  due  to  break-downs, 
csi)ecially  where  the  operation  of  the  rest  of  the  plant 
depends  on  their  being  kept  at  work.  Parts  liable  to 
break  should  be  kept  on  hand,  ready  for  instant  use, 
and  machines  should  be  repaired  outside  of  hours  in 
so  far  as  possible.  This  scheme  was  carried  out  on 
the  Panama  Canal  where  the  break-down  of  a  shovel 
would  throw  the  whole  scheme  of  operation  out  of 
gear.  Traveling  machine-shops,  capable  of  making 
hea\  y  repairs  to  shovels,  were  sent  over  the  work  each 
night  and  Ijreak-downs  during  working  hours  were 
practically  unknown.  Lost  time  may  also  result  from 
lack  of  co-ordination  and  classifying  the  causes  often 
points  the  way  to  the  remedy. 

.\.  consideration  of  the  number  of  foot-pounds  of 
work  involved  in  an  operation,  i.e.,  looking  at  it  from 
the  standpoint  of  mechanics,  would  often  indicate  a 
way  of  reducing  this  work,  such  as  using  rollers  to 
move  heav}'  loads,  etc.  Low-priced  men  should  al- 
ways be  employed  to  do  the  manual  labor  and  suffici- 
ent helpers  should  always  be  sui)|)Iicd  to  keep  skilled 
men  at  work  on  operations  involving  the  use  of  their 
skill.  Dead  loads  should  be  reduced  as  much  as  is 
consistent  with  safety  and  luay  sometimes  be  balanced 
by  counterweighting. 

The  ratio  of  overhead  expenses  may  often  be  re- 
duced by  speeding  up  the  work,  or  sometimes  it  \\  ill 
even  be  desirable  to  resort  to  night  shifts  for  this  pur- 
pose. As  a  rule,  however,  direct  costs  would  increase 
and  it  would  not  pay  to  work  night  shifts  unless  the 
lime  limit  is  very  short. 

iMuall}-,  it  >li(iuM  be  iH'ted  that  Mur  whole  purpose 
is  to  make  the  sum  <■!'  the  elements  of  cost  a  mininuun 


and  hence  we  should  not  allow  ourselves  to  be  misled 
by  the  contemplation  of  a  single  element.  An  ex- 
pensive plant  would  increase  the  unit  cost  for  plant 
charges,  but  would  decrease  the  unit  cost  for  direct 
charges  and  might  also  decrease  overhead  charges — 
both  directly  and  by  decreasing  time  of  construction. 
Hence  one  must  work  out  all  the  elements  of  cost  for 
each  and  compare  their  sums  before  deciding  the  mat- 
ter. Once  it  is  decided,  however,  and  during  con- 
struction, every  effort  should  be  made  to  reduce  each 
element  of  cost,  and  in  this  it  will  be  desirable  to 
determine  what  percentage  each  element  is  of  the  total 
cost  and  devote  one's  attention  to  the  larger  elements 
first,  as  a  proportionate  reduction  in  the  smaller  items 
would  be  much  less  important. 

Effect  of  Contracts  and  Specifications 

Now  just  a  few  words  as  to  the  effect  of  contracts 
and  specifications  and  the  attitude  of  the  engineer  on 
costs,  though  some  good  citizens  of  New  York  State 
will  deem  it  entirely  unnecessary  to  advise  greater  co- 
operation between  engineer  and  contractor.  Contracts 
originated  from  the  necessity  of  forcing  men  to  do  as 
they  agreed,  that  is,  because  some  men  would  not  keep 
their  word,  means  had  to  be  devised  of  making  them  do 
so.  I  fear  some  of  this  old  spirit  permeates  our  pre- 
sent contracts  and  is  responsible  for  some  of  the  un- 
fairness in  them.  On  the  other  hand,  a  contract  as- 
sumes a  perfect  agreement  between  the  two  parties  to 
do  or  not  to  do  a  certain  thing,  and  if  that  thing  is 
indefinite,  how  can  there  be  a  real  meeting  of  the 
minds?  That  the  subject  matter  of  many  contracts 
where  so  much  discretion  is  given  the  engineer,  is 
indefinite  will  be  granted  by  any  reasonable  person. 
I  have  not  time  to  give  you  illustrations — you  all 
know  of  them.  I  want  to  point  out,  however,  the  eft'ect 
of  unfair  provisions  and  of  arbitrary  and  unjust  action 
on  the  part  of  the  engineer  upon  the  cost  of  contract 
work  by  citing  the  example  of  government  work.  Mr. 
King,  of  the  bar  of  the  Court  of  Claims,  speaking  be- 
fore the  Government  Contractors'  Association,  told  of 
being  present  when  settlement  was  made  on  a  large 
government  contract.  The  contractor  remarked,  "The 
next  time  I  work  for  the  government,  I  will  get  higher 
prices."  The  engineer  officer  replied,  "It  will  be  ten 
years  before  you  get  any  more  work  from  the  go\  ern- 
ment."  "Why?"  asked  the  contractor.  "Well,"  said 
the  engineer  officer,  "because  it  will  take  about  that 
time  before  the  rest  of  the  contractors  realize  that  they 
must  bid  higher  prices  on  government  work." 

On  a  government  contract,  not  long  ago,  there 
were  no  bids  received  while  thirty-six  contractors  bid 
on  a  small  sewer  job  at  about  the  same  time.  And  it 
is  true  that  in  certain  departments  of  the  government, 
there  are  only  a  few  contractors  who  are  willing  to  put 
their  pocketbooks  in  the  hands  of  the  engineer  officers 
and  take  chances  on  having  something  left  when  they 
resume  control.  So  there  is  no  question  in  my  mind 
but  that  the  contract  and  specifications  and  the  atti- 
tude of  the  man  who  enforces  them  ultimately  aft'ect 
contract  prices.  Furthermore,  I  bel  leve  the  men  who 
write  such  contracts  and  specifications  or  who  assume 
such  vmtair  and  arbitrary  positions  are  less  competent 
than  llu)se  who  make  poor  designs  and  they  certainly 
waste  more  of  the  public  money.  I  do  not  mean  to  say, 
of  course,  that  the  engineer  should  put  himself  into  the 
hands  of  the  contractor,  but  there  should  be  a  real 
agreement  on  a  definite  proposition  and  it  should  be 
carried  out  with  fairness  and  justice  on  the  part  of  both 
parties.   There  ar?  sufficient  uncertainties  in  construe- 
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tion  work  without  increasiiif^^  thcni  unnecessarily  and 
compelling  the  contractor  to  also  be  a  gambler. 

One  other  important  matter  af¥ecting  costs  is  now 
being  considered  in  this  country,  and  it  should  receive 
our  aid.  I  refer  to  the  elimination  of  the  large  econ- 
omic loss  involved  in  having  ten  or  more  contractors 
spend  time  and  money  in  estimating  a  job  when  only 
one  of  them  can  get  the  work,  by  having  the  estimate 
made  once  only  by  a  quantity  surveyor,  who  is  em- 
I)loyed  by  the  owner,  just  as  the  engineer  is  now  em- 
ployed. They  have  had  quantity  surveyors  in  Eng- 
land for  years,  but  we  are  only  just  waking  up  to  the 
saving  which  could  be  made  in  this  way. 


Damp  Walls 

THE  architect  has  at  times  to  meet  and  over- 
come defects  caused  by  dampness  in  walls. 
The  first  matter  is  to  determine  the  cause,  if 
this  be  removed  the  remaining  trouble  may  be 
or  may  not  be  left  to  time,  and  the  decorator.    If  the 
whole  cause  of  the  trouble,  says  The  Salon,  be  simply 
moisture,  it  will  dry  out  after  its  supply  is  cut  of¥. 

Among  the  most  fertile  sources  of  this  simple  kind 
of  dampness  in  walls  above  ground  are  faulty  roof 
gutters,  leaky  water  or  sewer  pipes,  and  ineffective 
surface  drainage.  In  rooms  below  ground  surface  the 
trouble  may  arise  from  any  of  the  above  causes  or 
from  subterranean  springs  or  water-bearing  earth 
strata.  If  practicable  the  outer  face  of  the  wall  should 
be  uncovered  and  a  surface  damp  course  laid  against 
the  wall,  consisting  either  of  some  waterproof  materi- 
al, or  a  belt  of  broken  stone  or  pebbles,  with  a  properly 
formed  drain  at  its  foot.  If  this  be  not  practicable  it 
may  be  necessary  to  line  the  wall  inside  with  lath  and 
l)laster  fixed  on  battens  plugged  to  the  wall.  Where 
it  is  possible  to  induce  a  current  of  air  to  pass  up  be- 
tween the  vertical  battens,  that  is,  between  the  laths 
and  the  damp  wall,  the  moisture  is  to  a  large  extent 
removed  and  a  fairly  satisfactory  remedy  achieved. 
Sometimes  a  layer  of  rich  cement  is  floated  on  the  inner 
surface  of  the  wall  after  the  face  has  .been  properly 
prepared. 


Sewage  used  for  Flushing 

A  Hush  tank  system  in  which  the  sewage  itself  is 
used  for  flushing  was  described  by  Isaac  Shone,  the 
inventor  of  the  Shone  compressed-air  ejector  for  hand- 
ling sewage,  at  the  annual  meeting  of  the  Institutidu 
of  Municipal  and  County  Engineers  of  Great  Britain. 
Mr.  Shone,  who  is  nearly  eighty  years  of  age,  has  de- 
veloped this  flush  tank  system  to  eliminate  the  dis- 
connecting trap  commonly  required  in  British  plumb- 
ing practice  between  the  soil  pipe  system  and  the 
l)ublic  sewer.  The  flush  tank  is  a  closed  cast-iron 
chamber  having  a  capacity  of  a  dozen  to  twenty  gal- 
lons. The  sewage  discharges  into  it  until  it  is  full, 
when  it  automatically  empties  itself  by  siphon  action. 
Mr.  Shone  intends  this  apparatus,  according  to  the 
description  in  his  paper,  for  use  on  combined  sewer 
systems  where  the  rain  water  from  the  roofs  as  well 
as  the  house  sewage  is  discharged  into  the  sewer. 
With  the  frequent  rainfall  in  the  humid  climate  of 
England,  frequent  discharge  and  consequent  flushing 
of  the  lateral  sewer  would  be  much  more  efifectively 
secured  than  would  be  possible  where  the  separate 
system  of  sewage  was  in  use  or  in  a  climate  where 
long  periods  of  drought  occur. 


Stresses  in  Railway  Track 

Stresses  in  railway  track  under  passing  trains  have 
been  investigated  by  Mr.  J.  T.  Williams,  professor  of 
railway  engineering.  University  of  Kansas,  and  are 
described  in  a  paper  in  the  "Railway-Age  Gazette." 
'J  he  apparatus  used  consisted  of  a  recording  instru- 
ment which  measured  the  deflection  of  the  track  and 
Berry  strain  gages  for  measuring  the  stresses  in  the 
rails.  Tests  were  made  by  senior  students  in  the  De 
partment  of  Railway  Engineering  under  the  direction 
of  Professor  Williams,  and  measurements  were  made 
both  on  a  main-line  tangent  where  trains  passed  at 
full  speed,  on  a  30-deg.  curve,  and  on  a  tangent  yard 
track  near  a  station.  Some  of  the  important  results 
obtained  by  the  experiments  are  as  follows :  Stresses 
in  the  end  of  the  rail  were  25  per  cent,  greater  than 
at  the  middle;  the  end  of  a  rail  at  a  joint  is  subject 
to  intense  vibration  resembling  that  of  a  tuning  fork, 
so  that  it  was  impossible  to  attach  strain  gages  to 
the  rail.  Professor  Williams  thinks  that  these  vibra- 
tions account  to  some  extent  for  the  crushing  of  angle 
bars.  Freight  cars  cause  fully  as  high  stresses  as 
passenger  coaches,  notwithstanding  the  greater  wheel 
loads  of  the  latter.  Ther  eason  is  thought  to  be  the 
crude  construction  and  condition  of  freight-car  rolling 
stock.  Elat  .spots  on  wheels  increased  the  stresses  50 
to  100  per  cent.  Vibrations  in  the  speed  of  a  train 
had  no  noticeable  effect  on  the  tresses.  Stresses  mea- 
sured in  the  head  of  the  rail  averaged  from  6000  to 
10,000  lb.  per  sq.  in.  The  maximum  deflection  of  the 
track  on  stone  ballast  was  about  0.3  in. 


Gleaning  Glazed  Terra  Gotta  Ornaments 

A  ])ainter  in  Pennsylvania  desirous  of  ascertain- 
ing how  to  clean  white  glazed  terra  cotta  ornaments 
on  the  exterior  of  a  building  which  had  been  badly 
stained  by  smoke  wrote  to  the  Painters'  Magazine 
for  the  desired  information  and  the  following  sug- 
gestions were  ofi^ered  in  reply : 

"To  remove  the  smoke  make  a  stout  lather  of  soap 
and  water  and  add  some  ammonia,  and  apply  this  to 
the  ornaments  with  a  soft  brush.  Let  it  remain  for 
a  little  while,  but  before  it  becomes  dry  brush  it  over 
the  whole  surface  with  a  good  scrubbing  brush,  tak- 
ing care  to  get  into  the  figures  at  every  angle,  then 
sponge  off  with  clean  water.  If  the  smoke  stains  are 
obstinate,  the  addition  of  finely  powdered  pumice  to 
the  lather  and  good  brushing  will  remove  them. 
Other  stains  may  be  removed  by  the  use  of  coal-tar 
benzol  or  pure  spirits  of  turpentine  on  a  rough  cloth. 

"When  using  pumice  it  is  necessary  to  have  the 
finest  grade,  known  as  flour  of  pumice,  to  keep  the 
glazed  surface  from  being  scratched  or  dull  the  lustre 
of  the  glaze." 


The  expansive  force  of  steam  is  nearly  inversely  as 
the  volume,  thus,  if  steam  at  15-pound  pressure  oc- 
cupies Ic.  ft.,  the  same  quantity  at  30-pound  pressure 
would  only  occupy  about  V2C.  ft.  It  contains  about 
times  as  much  heat  as  1  pound  good  coal,  evapor- 
ated 9  pounds  water  which  has  been  raised  to  212  de- 
grees. Consumption  of  coal  per  indicated  horse- 
power per  hour  in  first  class  triple  expansion  surface 
condensing  engines,  about  l^/j  pounds  in  double  ex- 
pansion, from  l}i  to  2  pounds  in  single  cylinder  con- 
densing 2^  to  3  pounds,  in  locomotives  2}^  pounds, 
and  in  high-pressure  non-condensing  simple  engines 
three  to  four  pounds. 
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LETTERS 


Editor,  Contract  Record: 

I  was  interested  in  the  article  on  "Refuse  Incinerator 
Guarantees  Too  Strict  for  Practical  Fulfilment"  published 
ill  the  July  issue  of  The  Contract  Record  and  Engineering 
Review.  In  this  article  the  writer  in  the  Engineering  Record 
is  quoted  as  saying,  "The  decision  of  city  officials  in  At- 
lanta, Ga.,  and  San  Francisco,  Cal,  to  reject  high-tempera- 
ture incinerators,  because  of  the  failure  of  the  plants  to 
fulfil  certain  guarantees  under  test,  has  brought  the  char- 
acter of  tlie  specifications  into  question." 

The  specifications  for  the  cities  of  Westmount,  Que., 
i'righton,  N.  Y.,  Milwaukee,  Wis.,  San  Francisco,  Cal.,  At- 
lanta, Ga.,  and  Toronto,  Ont.,  appear  to  have  been  drawn 
up  by  engineers  or  officials  who  fully  understood  what 
should  be  accomplished  in  a  city  incinerator.  These  en- 
gineers, knowing  the  dif?erent  makes  that  have  been  in- 
stalled throughout  Canada  and  the  United  States,  must  have 
known  that  these  conditions  should  be  fulfilled  in  a  high- 
class  incinerator. 

I  am  at  a  loss  to  understand  how  any  engineer  could 
get  the  idea  that  any  city  asking  for  tenders  according  to 
these  specifications  could  be  asking  too  much,  and  I  should 
like  to  know  how  any  city  could  make  a  mistake  in  asking 
for  proposals  according  to  the  specifications. 

Now  the  first  essential  is  "that  no  nuisance  be  created 
during  its  ordinary  operation  of  the  plant,"  the  second,  "that 
no  odors  or  obnoxious  gases,  dust  or  smoke  be  allowed  to 
escape  from  the  building  or  chimney,"  and  the  third,  •"thai 
the  residuum  from  the  furnaces  be  thoroughly  burned,  hard 
and  free  from  organic  matter."  What  would  be  the  advan- 
tage of  a  city  spending  thousands  of  dollars  if  the  furnace 
is  going  to  create  a  nuisance  in  its  ordinary  operation,  and 
emit  noxious  odors  and  gases,  dust  and  smoke,  from  the 
building  and  chimney,  and  only  partly  burn  the  material 
Would  it  not  be  less  expensive  to  enclose  an  open  dump 
and  erect  a  chimney  and  connect  them  together?  Is  there 
any  engineer  or  other  official  who  can  put  up  an  argument 
that  these  conditions  should  be  allowed? 

Now  the  other  respects  in  which  the  Atlanta,  Ga..  plant 
is  criticized  are  in  regard  to  "rate  of  evaporation,"  "rate  of 
combustion,"  and  "cost  of  labor  per  ton."  Is  it  reasonable 
to  suppose  that,  with  a  view  to  being  the  lowest  bidder,  a 
contractor  would  make  the  statements  "high  in  evaporation 
and  combustion"  and  "low  in  labor  cost  per  ton?"  As  tins 
firm  claims  to  have  placed  quite  a  number  of  first-class  in- 
cinerators in  various  cities,  how  can  the  specifications  of 
just  two  be  selected  as  being  unworkable?  One  is  disposed 
to  ask  whether  the  other  plants  were  properly  tested. 

It  is  gratifying  to  know  that  there  are  some  engineers 
and  city  officials  with  enough  backbone  to  make  the  con- 
tractors live  up  to  the  specifications  Ijcfore  receiving  the 
city's  money. 

This  firm,  according  to  the  catalogue,  would  appear  to 
have  had  great  success  in  Europe.  But  America  is  not 
Europe,  and  the  garbage  here  is  entirely  different.  In  Eur- 
ope the  moisture  contained  in  the  garbage  is  only  ten  per 
cent.,  while  on  this  continent  it  runs  as  high  as  ninety  per 
cent.,  so  that  what  might  be  a  first-class  furnace  there  would 
not  meet  the  requirements  here.  In  Atlanta,  Ga.,  the  city 
had  an  incinerator  operating  successfully  in  the  same  loca- 
tion as  the  new  one  for  eight  years,  at  a  cost  of  twenty-five 
cents  a  ton  for  labor  and  fuel.    This  showed  the  officials 


what  could  be  accomplished,  so  why  should  they  accept  a 
furnace  that  could  not  fulfil  the  specifications? 

The  method  of  burning  the  garbage  in  this  make  of 
furnace  is  not  in  accordance  with  the  modern  practice  of 
firing.  The  moist  material  should  not  be  fed  on  to  a  dead 
grate,  and  have  the  heat  of  the  arch  above  reflected,  with 
the  force  draft  forcing  air  through  the  material  the  opposite 
way;  the  material  should  be  held  in  suspension  over  the 
final  burning  grate  until  the  moisture  is  thoroughly  evapor- 
ated, and  then  fed  on  to  the  grate  in  a  half-burned  state. 
The  fire  should  always  be  a  bright  burning  fire,  where  the 
material  from  the  suspended  grate  should  be  used  as  fuel. 
In  this  way  there  are  no  gases  to  be  destroyed. 

The  material  should  be  held  in  suspension  so  that 
eighty-five  per  cent,  of  the  under  surface  is  directly  exposed 
to  the  elements  of  the  fire  from  the  final  burning  grate,  and 
there  should  always  be  passage  around  the  material  so  as 
to  ensure  an  outlet  for  the  products  of  combustion. 

Provision  should  be  made  for  a  means  of  removing  the 
ashes  and  clinker  from  the  final  burning  grate  to  the  ash 
pit  without  drawing  them  out  of  the  furnace.  If  the  doors 
are  kept  closed  no  dust  or  smoke  will  be  emitted. 

The  writer  of  the  article  under  discussion  says  that  it 
is  impossible  to  build  a  furnace  to  comply  with  these  speci- 
fications. As  a  builder  of  incinerators,  I  contend  that  this 
is  an  injustice  to  the  manufacturers  in  this  trade.  More,  it 
tends  to  mislead  city  engineers  and  city  officials  generally 
into  thinking  that  it  is  impossible  to  get  a  furnace  that  is 
not  a  nuisance  in  every  sense  of  the  word. 

In  conclusion,  I  can  only  say  that  an  incinerator  should 
be  built  to  receive  the  material  directly  from  the  wagons, 
and  designed  to  hold  it  in  suspension  until  the  moisture  is 
thoroughly  evaporated,  when  the  material  should  be  fed  on 
to  the  final  burning  grate  in  a  half-burned  state,  and  then 
thoroughly  consumed  and  afterwards  fed  into  the  ash  pit 
without  being  drawn  out  of  the  furnace,  all  the  gases  being- 
subjected  to  a  high  heat  and  washed  before  entering  the 
chimney.  If  an  incinerator  meets  these  requirements  our 
city  officials  will  have  a  plant  that  fulfils  all  their  require- 
ments to  the  letter. 

Yours  truly, 

F.  L.  DECARIE. 


Pro  Patria 

IM  the  honour  roll  of  men  formerly  identified  with  the 
constructional  industries,  and  now  serving  with  tiic 
colours,  we  recall  the  following  officers:  Lieut. -Col. 
William  Hendrie,  Hamilton  Bridge  Works  Company. 
Limited,  Hamilton,  Ont.;  Lieut. -Col.  R.  W.  Patterson,  Win- 
nipeg Paint  and  Glass  Company,  Limited,  Winnipeg;  Lieut. - 
Col.  J.  A.  Currie,  M.P.,  Imperial  Steel  and  Wire  Company, 
Limited,  Collingwood,  Ont.;  Lieut. -Col.  J.  I''.  L.  Embur}-. 
Canadian  Lock  Joint  Pipe  Conipany,  Regina,  Sask.;  Major 
I'elly.  Steel  and  Radiation,  Limited,  Toronto;  Major  J.  R. 
L.  Parsons,  Canadian  Lock  Joint  Pipe  Company,  Rogina, 
Sask.;  Major  T.  C.  Irving,  MofTat-Irving  Company,  Toronto; 
Major  P.  R.  Hanson,  Dunlop  Tyre  and  Rubber  Goods  Com- 
pany, Limited,  Montreal;  Capt.  E.  E.  Williams,  Dunlop  Tyre 
and  Rubber  Goods  Companny,  Limited,  London,  Ont.;  Capt. 
Trumbull  Warren,  Gutta  Percha  and  Rubber  Companj',  Lim- 
ited, Toronto  (killed  in  action);  Capt.  J.  T.  Duguid,  Imperial 
Steel  and  Wire  Company,  Limited,  Collingwood,  Ont.;  Capt. 
C.  R.  Crowe,  Crowe's  Iron  Works,  Guelph,  Ont.;  Capt.  F. 
R.  Newman.  Canadian  Fairbanks-Morse  Company,  Limited, 
Toronto;  Capt.  Alexander  Campbell,  Campbell  Steel  and 
Iron  Works,  Limited,  Ottawa  (died  of  illness);  Lieut.  K.  E. 
Drinkwater,  A.  B.  See  Electric  Elevator  Company  of  Can- 
ada, Limited,  Montreal;  Lieut.  T.  E.  Ryder,  Canadian  Fair- 
banks-Morse Company,  Limited,  St.  John.  N.  B.;  Lieut.  G. 
H.  Saltniarsh,  Metallic  Roofing  Compan\-,  W  innipeg:  Lieut. 
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William  Martin,  Jr.,  Manitoba  Gypsum  Company,  Winnipeg; 
Lieut.  Lacey,  Steel  and  Radiation,  Limited,  Toronto;  Lieut. 
Garret,  Steel  and  Radiation,  Limited,  Toronto;  Lieut.  Ian 
Jlendrie,  Hamilton  Bridge  Works,  Limited,  Hamilton,  Ont.; 
and  Lifut.  M.  ('.  Hatch,  Canada  Steel  Goods  Comi)any, 
Limited,  Hamilton,  Ont. 


A  Well  Known  Consulting  Engineer 

As   already   announced   in   our   ccjlumiis.    Mr.    R.  (). 
Wynne-Roberts  lias  discontinued  practising  as  a 
consulting  engineer  at  Regina.    He  has  now  opened 
an  office  at  310  Temple  Building,  Bay  Street,  To- 
ronto.    As  he  has  contributed  frequently  to  our  columns, 
his  name,  at  any  rate,  will  be  familiar  to  our  readers. 

Mr,  Wynnc-Rohcrts'  c.xijerience  in  municipal  engineering 
and  administration  extends  back  over  thirty-two  years,  when 
at  the  age  of  eighteen  he  was  appointed  Assistant  Town  En- 
gineer of  a  well-known  holiday  resort  in  North  Wales,  and 
made  responsible  for  practically  all  the  engineering  work 
carried  on  by  the  municipal  authority.  These  included  water- 
works, gas-works,  sewers  and  roads,  both  new  construction 


Mr.  K.  O.  Wynne-Koberts. 


and  ordinary  maintenance,  employing  aljout  150  men.  This 
appointment  he  held  for  seven  years. 

During  these  thirty-two  years  Mr.  Wynne-Roberts  has 
been  associated  with  almost  every  kind  of  municipal  under- 
taking in  Great  Britain,  South  Africa,  and  Canada. 

Apart  from  important  work  he  had  in  hand  as  City  and 
Water  Engineer  of  Cape  Town  during  the  years  1898  to  1907, 
such  as  water-works,  street  improvement,  etc.,  employing 
about  3,500  men,  Mr.  Wynne-I^oberts  had  to  undertake  the 
first  part  of  the  work  of  stamping  out  bubonic  plague,  which 
had  Ijroken  out  <luring  the  Boer  War.  He  was  a  Captain  of 
the  Town  Guard,  and  also  carried  out  the  bulk  of  the  work 
of  street  decorating  and  preparing  for  the  reception  of  Their 
Majesties  King  George  and  Queen  Mary — then  the  Duke  and 
Duchess  of  York. 

Returning  to  London  (  Eng.),  in  1907,  he  opened  an  office 
in  Victoria  Street,  Westminster,  and  among  the  works  under- 
taken by  him  were  two  arliitrations.  In  the  first  case  there 
were  four  different  aiit  liMi  ii  it  s,  one  of  whom  had  planned  to 
construct  a  street  railway  ■,nme  miles  in  length  on  a  street 
which  ran  through  three  separate  districts.  Disputes  arose 
among  the  four  authorities  as  to  the  details  of  construction, 
and  finally  the  British  Board  of  Trade  appointed  Mr.  Wynne- 
Roberts  sole  arl)itrator  to  settle  the  points  of  disagreement. 
It  is  interesting  to  note  that  one  uf  the  Counsels  appearing 


before  Mr.  Wynne-Roberts  was  Lord  Robert  Cecil,  now  a 
member  of  the  British  Government.  There  were  five  prom- 
inent Counsels  engaged  to  represent  the  various  authorities, 
and  about  forty  witnesses  were  examined.  The  arbitration 
lasted  over  nine  days,  and  the  evidence  was  recorded  and 
printed  verbatim. 

Mr.  Wynne-Roberts'  experience  in  Canada  has  been  an 
interesting  one.  In  1911  he  was  engaged  by  Mr.  A.  J.  Mc- 
I'herson,  then  City  Commissioner  oi  Regina,  now  Chairman 
of  the  Saskatchewan  Local  Government  Board,  to  investi- 
gate and  report  on  the  question  of  augmenting  the  supply  of 
water.  Mr.  L.  A.  Hornton  succeeded  Mr.  McPherson  as  City 
Works  Commissioner,  and  it  was  with  him  that  Mr.  Wynne- 
Roberts  was  associated  as  Consulting  Engineer  in  connection 
with  the  many  schemes  that  were  under  consideration  from 
tinu'  to  time  by  the  city  authorities. 


Mainly  Constructional 

The  assets  of  Messrs.  Cote  et  I'rere.  cmitractors,  Que- 
bec City,  are  to  be  sold  on  August  19th. 

W.  H.  Dance  &  Company  is  the  name  of  a  new  plumb- 
ing and  steam-fitting  firm  registered  at  Montreal. 

The  George  Erid  Brick  Company,  Limited,  is  a  new 
tiamilton,  Ont.,   firm  which  has  obtained  a  charter. 

Among  the  public  improvements  which  are  now  being 
considered  by  the  City  Council  of  Victoria.  B.  C.  is  the 
erection  of  an  abattoir  at  a  cost  of  $20,000. 

Mr.  George  D.  Mackie,  City  Engineer.  Commissioner 
of  the  City  of  Moose  Jaw,  has  been  elected  an  associate 
member  of  the  Canadian  Society  of  Civil  Engineers. 

Mr.  C.  H.  Mathewson,  Resident  Engineer  on  the  Torontij 
Harbor  Improvement  project  for  the  Canadian  Government, 
lias  been  appointed  District  Engineer  for  the  Department 
of  Public  Works  at  Winniiieg. 

A  sign  of  the  times  is  the  fitting  out  of  a  shell  factory 
at  Goderich,  Ont.,  by  the  Doty  Engine  Company,  Limited. 
At  the  time  of  writing  we  are  informed  that  the  machinery 
for  the  equipment  of  this  plant  is  to  be  purchased  at  once. 

The  Dominion  Bridge  Company.  Lachine,  are  the  con- 
tractors for  the  superstructure  of  a  bridge  which  is  being 
erected  over  the  Petitcodiac  River  at  Moncton.  X.  B.  The 
work  is  being  done  under  the  supervision  of  Mr.  .\.  R. 
Wetmore,  Provincial   Engineer  of  Public  Works. 

Exterior  work  is  progressing  rapidly  in  the  erection 
of  the  First  Church  of  Christ  Scientist  at  Winnipeg,  for 
which  the  Fort  Garry  Construction  Company  are  the  geri- 
eral  contractors.  The  architects  of  this  building  are  Messrs. 
Gordon  &  Over,  of  Winnipeg.  The  steel  work  is  being  done 
by  the  Vulcan  Iron  Works,  Limited. 

Rapid  progress  is  being  made  on  the  Twenty-h  illh 
Street  bridge  at  Saskatoon,  Sask.,  under  the  direction  of 
Mr.  Fred.  Saynor,  the  Government  Resident  Engineer.  The 
upper  superstructure  of  two  of  the  arches  is  now  completed, 
the  floor  slab  is  on,  and  all  that  has  to  be  done  is  to  lay 
the  8-inch  sub-base  and  a  two-inch  asphalt  weaving  surface. 

The  Brown  Construction  Company,  who  have  the  gen- 
eral contract  for  the  erection  of  the  drill  hall  at  North  Win- 
nipeg— a  job  costing  over  $100.000 — have  made  good  pro- 
gress, and  the  interior  work  is  now  well  under  way.  The 
building  is  two  storeys  high,  with  basement,  and  is  of  rein- 
forced concrete,  steel  and  brick  construction.  Mr.  H.  E. 
Matthews  is  the  resident  architect. 

The  erection  of  station  buildings  on  the  line  of  tiic 
Canadian  Northern  Railway  between  Port  Mann,  on  the 
Eraser,  and  Hope  Mountains,  is  being  pushed  with  great 
vigor.  Already  the  buildings  at  Langley,  Matsqui,  Glen 
\'alley,  Sumas,  St.  Elmo  and  Rosedale  are  completed,  and 
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at  Boston  Bar  tlie  material  fot"  a  five-stall  round-house,  a 
•iO.OOO  gallon  tank,  a  turn-tal)le  and  freight  sidings  is  being 
assembled.  The  Division  yards  will  \>v  located  at  the  latter 
point. 

.\t  a  meeting  of  the  Toronto  Board  of  Control  the  other 
(hiy,  discussion  centred  around  the  advisability  of  making 
public  a  report  on  the  Morley  Avenue  sewage  disposal  plant 
prci)ared  liy  Mr.  I\.  C.  Harris,  tiic  Works  Commissioner, 
and  Dr.  Hastings.  M.  }I.  O.  In  the  course  of  the  discussion 
the  Mayor,  Mr.  Church,  stated  that  the  system  would  have 
to  be  rebuilt  at  a  cost  of  between  four  and  five  million  dol- 
lars. He  did  not  see  why  this  fact  should  be  witheld  from 
the  i)ublic.  Meanwhile  the  report  remains  in  the  hands  of 
tile  Hoard. 

In  an  endeavor  to  smooth  away  the  difficulties  which 
lia\c  arisen  liccasionall}'  in  connection  with  the  period  of 
the  time  during  which  contractors  should  ])e  responsible 
I'ur  the  maintenance  of  pavements  and  concrete  sidewalks, 
the  City  Commissioners  of  Regina,  Sask.,  are  asking  the 
Council  to  set  a  definite  period  from  which  responsibility 
shall  commence.  It  is  suggested  that  as  the  city  is  fre- 
ipiently  unable  to  linish  contracts  the  same  year  as  they 
are  commenced,  the  time  from  which  maintenance  shall 
commence  shall  be  from  the  time  the  City  Engineer  issues 
the  final  certificate  accepting  the  work  on  each  contract.  A 
recommendation  to  this  effect  is  Ijcing  brought  before  the 
next  meeting  of  the  City  Council. 

The  annual  rep(jrt  of  Steel  and  Radiation  Ltd..  just 
issued,  is  of  particular  interest  from  the  standpoint  of  the 
position  the  company  is  in  to  take  advantage  of  war  orders, 
rather  than  the  showing  it  was  able  to  make  under  the  ex- 
ceptional conditions  that  prevailed  during  the  past  year.  It 
is  announced  that  the  contracts  which  the  company  has 
obtained  from  the  Shell  Committee  at  Ottawa  are  sufficient 
to  keep  the  entire  plants  operating  to  full  capacity,  so  that 
to  a  great  measure  this  will  offset  the  falling  off  in  general 
construction  work  wliich  calls  for  so  much  of  the  companyS 
products.  Even  under  the  adverse  conditions  that  preVaile-V 
however,  the  company  was  able  to  meet  its  entire  bond  in- 
terest and  to  show  profits  of  $i:!.707  over  and  above  the 
amount  required. 

Pending  the  furnishing  of  more  information,  the  Van- 
C'Hiver  city  council  has  refused  a  charter  to  the  Vancouver 
Terminal  Railway  Company,  which  proposes  to  build  a  line 
into  the  city  in  connection  with  a  l)ig  dock  development 
scheme  at  the  mouth  of  the  I'Vaser  i'iiver.  Mr.  J.  B.  Noble. 
Solicitor  for  the  company,  and  one  of  the  Directors,  said 
that  only  with  the  assurance  that  the  railway  would  be  con- 
structed could  the  money  be  raised  to  finance  the  entire  $20,- 
000.000  scheme,  on  which  .$1 ,2.')0,00()  had  already  been  ex- 
pended in  securing  land  options.  The  railway  which  is  to 
enter  the  city  through  a  five-mile  tunnel,  will  cost -$~.000,00() 
or  $1,000,000  a  mile.  Mr.  Noble  promised  that  construction 
would  start  six  months  after  the  issuing  of  the  charter  and 
would  be  completed  within  three  years. 


An  installation  of  Gent  electric  clocks,  which  are  manu- 
factured by  the  well-known  firm  of  Gent  &  Company,  Lei- 
cester, England,  is  to  be  made  at  once  in  the  Gutta  Percha 
Building,  47  Yonge  Street,  Toronto,  by  Wm.  Ashall,  442 
Sherbourne  Street,  Toronto,  who  is  that  company's  sole  re- 
presentative in  Ontario.  These  Gent  clocks  are  to  replace 
another  system  of  electric  clocks  and  will  include  the  tower 
clocks  as  well  as  those  in  the  offices.  Mr.  Ashall  has  installed 
Gent  electric  clocks  in  the  Dominion  Bank's  buildings  at  the 
corner  of  King  and  Yonge  Streets,  Toronto,  and  Windsor; 
in  the  Mutual  Life  Insurance  Company's  building  at  Berlin, 
and  in  the  .Mian  Steamship  I'ompany's  offices  on  King  Street. 
Toronto.  This  system  was  installed  some  time  ago  in  the 
Dominion  Bank's  building  at  Windsor.  All  have  given  per 
led  satislacticm. 


An  Unusual  Exhibit 

Among  the  many  original  exhibits  at  the  Panama-Pacific 
Exposition,  that  of  the  Pittsburgh-Des  Moines  Steel  Com- 
pany commands  attention.    As  shown  herewith,  it  consists 


Pittsburgh-Des  Moines  Steel  Company's  novel  exhibit 
at  the  Panama-Pacific  Exposition. 

of  a  vertical  half  section  of  one  of  their  50,000  gallon  elevated 
steel  tanks,  mounted  on  short  posts,  and  so  arranged  that  all 
the  fittings,  such  as  expansion  joint,  riser  pipe,  mercury  gauge. 


One  of  tlie  lartie  steel  tanks  erected  by  the  Pittsburnli  Dts  Moines  Sieel  Co. 
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heater,  balcony  ladders,  may  all  be  visited  at  close  range, 
and  their  details  and  the  workmanship  of  the  structure  in 
general  carefully  inspected. 

This  method  of  exhibition  has  the  advantage  over  pic- 
tures and  models  that  all  the  construction  details  can  be 
seen  in  full  size,  as  they  arc  actually  fabricated  and  erected 
in  practice.  Those  technically  inclined  can  satisfy  them- 
selves as  to  the  effectiveness  of  the  different  valves,  gauges 
and  other  accessories  by  actually  trying  them  out. 

These  tanks  are  designed  for  municipal  water  service, 
railroad  service,  fire  protection  and  special  purposes.  They 
range  in  size  from  the  small  10,000  gallon  roof  tank  for 
sprinklers  to  structures  of  over  a  million  gallons  capacity 
for  large  water  systems.  The  manufacturers  of  these  tanks 
were  awarded  the  gold  medal,  the  highest  award  made  for 
this  type  of  structure. 

There  is  also  a  large  United  States  map  on  which  are 
affixed  pins  in  the  shape  of  a  miniature  water  tower  at  each 
location  where  a  tank  has  been  erected.  There  are  almost 
one  thousand  five  hundred  of  these  structures  scattered 
throughout  the  country,  besides  a  number  in  foreign  lands. 
A  large  collection  of  photographs  of  completed  structures 
supplements  the  exhibit. 

The  Jittsburgh-Des  Moines  Steel  Company  has  offices 
in  Pittsburgh,  Pa.;  New  York  City;  Des  Moines,  la.;  Dallas, 
Tex.,  and  San  Francisco,  Cal. 


Equipment  for  Australian  Naval  Dockyard 

THE  largest  and  most  comprehensive  sets  of  tender 
forms,  specifications  and  drawings  yet  received  by 
the  Department  of  Trade  and  Commerce  are  those 
forwarded  by  Mr.  D.  H.  Ross,  Trade  Commissioner 
at  Melbourne,  for  electrical  and  othfer  machinery  and  equip- 
ment required  for  the  Commonwealth  Naval  Dockyard  at 
Cockatoo  Island,  Sydney,  N.S.W.  The  tender  forms  may  be 
inspected  at  the  Department  of  Trade  and  Commerce,  Otta- 
wa. Particulars  of  the  requirements,  together  with  the  date 
the  tenders  close  at  Melbourne,  are  briefly  outlined,  thus: — 
Section  A. — Tenders  closing  October  25,  1915.  Three 
1,000  K.W.D.C.  geared  turbine  generator  sets  as  per  plan, 
viz.,  boilers,  mechanical  stokers,  economizers,  feed  pumps, 
superheaters,  piping  and  valves,  coal  and  ash  conveyor,  crane, 
1,000  K.W.D.C.  geared  turbo  set,  225  K.W.D.C.  generator, 
rotary  balancers,  main  switchboard  and  cables,  condensers. 

Section  B.— Tenders  closing  October  25,  1915.  Three  500 
K.W.  triple  expansion  reciprocating  sets.  Two  750  K.V.A. 
mixed  pressure  exhaust  turbine  alternators,  viz.,  boilers,  me- 
chanical stokers,  economizers,  feed  pumps,  superheaters,  pip- 
ing and  valves,  coal  and  ash  conveyors,  crane,  500  k.w.  recip- 
rocating sets,  750  k.v.a.  mixed  pressure  turbines,  235  k.w. 
generator,  rotary  balancers,  switchboard  and  cables,  con- 
densers. 

.SecticMi  C. — Tenders  closing  October  35,  1915.  Three 
500  K.W.  triple  expansion  reciprocating  sets.  Two  750 
K.W.D.C.  mixed  pressure  exhaust  turbine  generators,  viz., 
boilers,  mechanical  stokers,  economizers,  feed  pumps,  super- 
heaters, piping  and  valves,  coal  and  ash  conveyors,  crane, 
500  K.W.D.C.  reciprocating  sets,  750  k.w.  mixed  pressure 
geared  turbines,  225  k.w.  generator,  rotary  balancers,  switch- 
board and  cables,  condensers. 

Section  D. — Tenders  closing  October  25,  1915.  Five  000 
K.W.D.C.  Diesel  engine  sets,  viz.,  600  K.W.D.C.  Diesel  sets, 
325  K.W.D.C.  Diesel  sets,  rotary  balancers,  switchboard  and 
cables. 

List  of  Machine  Tools  for  Engineering  Department  of 
Dockyard — Tenders  closing  ()ct()l)er  27,  1915 
Machine   Shop. — Turbine   boring  machine,   vertical  and 
horizontal  planing  machine,  horizontal  boring  tapjiing,  stud- 
ding, drilling  and  milling  machine,  horizontal  drilling,  tapping 


and  studding  machine,  high  speed  turbine,  rotor  lathe,  shaft- 
ing lathe,  heavy  double-ended,  heavy  duty  lathes  (2),  high 
class  lathe,  high  speed,  high  class  lathe,  high  speed,  vertical 
boring  mill,  vertical  turning  and  boring  mill,  vertical  boring 
and  turning  mill,  face  plate  lathe,  cylindrical  grinding  mach- 
ine, broaching  machine,  horizontal  planing  machines  (2), 
horizontal  planing  machine,  horizontal  planing  machine,  slot- 
ting machine,  vertical  shaping  machine,  shaping  machines 
(2),  gear  generating  machine,  bevel  gear  cutting  machine, 
thread  milling  machine,  band  saw,  vertical  grinder,  double 
headed  disc  grinder,  cylindrical  grinder,  boring  and  facing 
machine,  vacuum  cleaning  plant. 

Bross  Finishers'  Shop. — brass  finishers'  turret  lathe,  brass 
finishers'  surfacing  and  boring  lathe,  brass  finishers'  surfac- 
ing and  boring  lathe,  duplex  cock  turning  lathe,  screw  cutting 
lathe,  screw  cutting  lathe,  grinding  machine,  high  speed 
shaper,  boring  and  facing  machine,  boring  and  facing  mach- 
ine, horizontal  drilling  machine,  condenser  ferrule  making 
machine,  double-headed  disc  grinders,  ribbon  grinder,  auto- 
matic screwing  machine. 

Tool  Shop. — sliding,  surfacing  and  screw  cutting  lathes, 
sliding,  surfacing  and  screw  cutting  lathes,  high  class  hori- 
zontal planing  machine,  universal  milling  machine,  die  sinker, 
high  class  shaping  machine,  radial  drill,  thread  milling  ma- 
chine, grinding  machine,  hydraulic  press,  hydraulic  vertical 
plate  bending  machine,  hydraulic  rivetting  machine,  hydraulic 
joggling  machine,  high  speed  friction  saw,  hydraulic  portable 
rivetting  machine,  manhole  cutting  machine,  large  hydraulic 
press,  set  rolls,  multiple  spindle  drilling  machine. 

Bolt  Shop. — automatic  screwing  machine,  automatic 
screwing  machine,  drop  hammer,  nut  facing  machine,  multiple 
head  tapping  machine,  hot  press  nut  machine. 

Turbine  Shop. —  (Blading  Room). — packing  piece  cutting- 
off  machine,  blade  tipping  machine,  horizontal  multiple-blade 
drilling  machine. 

Coppersmith  Shop. — pipe  screwing  machine,  pipe  screw- 
ing machine,  jiipe  screwing  machine,  pipe  bending  machine, 
punching  and  shearing  machine,  circular  saw,  hack  saw. 

Pattern  Shop. — Disc  grinder. 

Electrical  Shop. — 3J^-inch  lathe,  6-inch  lathe,  pipe-cutting 
machine,  shaping  machine,  pipe  screwing  machine,  combined 
wet  and  dry  grinding  machine,  pouching  and  shearing  mach- 
ine, radial  drilling  machine,  universal  milling  machine,  coil 
winding  machine,  armature  coil  taping  machine,  vacuum  dry- 
ing and  impregnating  plant. 

Platers'  Shop. — Hydraulic  joggling  machine,  hydraulic 
manhole  punching  machine,  notching  machines  (2),  double 
punching  machines  with  side  shears,  bulb  angle  and  double 
l)ar  shear  and  beam  bending  machine,  plate  slitting  shears, 
iiand  saw,  plate  straightening  rolls,  horizontal  drills  (2). 
punching  and  shearing  machine,  punching  and  shearing  mach- 
ine, double  tool  grinders  (4),  pneumatic  hammer,  bevelling 
machine,  hydraulic  frame  benders  (2),  punching  and  shear- 
ing machines  (3),  radial  countersink  drilling  machines  (3). 
bulb  angle  and  double  bar  shears  and  beam  bending  machine, 
plate  slitting  shears,  horizontal  drills  (2),  band  saw,  plate 
bending  rolls  (1),  manhole  punch,  plate  joggling  machine, 
plate  flanging  machine. 

Fitting  Shop. — Planing  machine,  planing  machine,  slot- 
ting machine,  double-headed  shaping  machine,  universal  mil- 
ler, high  speed  sensitive  pin  drills  (2),  high  speed  boring 
and  surfacing  machine,  high  speed  boring  and  surfacing  ma- 
chine, high  speed  radial  drilling  machine,  high  speed  radial 
drilling  machine,  variable  speed  combination  turret  lathe, 
variable  speed  hexagon  turret  lathe,  variable  speed  gap  lathe, 
hollow  spindle  friction  capstan  lathe,  variable  speed  hollow 
spindle  flat  turret  lathe,  double  grinder,  side  disc  grinder, 
band  saw. 

Plumbers'  Shop. — Single  head  pipe  screwing  machine, 
single  head  pipe  screwing  machine,  pipe  flange  face  grinder. 
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Joiners'  Shop. — Automatic  knife  grinding  machine,  pen- 
duhitii  saw,  Perkins  or  other  hand  trimmer,  planing  machine. 

Shipwrights'  Shop. — Electric  deck  planing  machine,  plan- 
ing machine,  boring  machine,  steam  hammers  (2),  steam  ham- 
mer, steam  Olivers,  forge  steam  hammer. 

Tenders  should  be  addressed  to  the  Director  of  Navy 
Contracts,  Navy  Office,  Melbourne,  Australia.  The  departure 
of  mails,  by  which  tenders  can  be  submitted  within  the  con- 
tract time,  from  San  Francisco  and  Vancouver,  are  as  fol- 
lows:-— from  San  Francisco,  September  28,  due  at  Melbourne 
October  19;  from  Vancouver,  September  29,  due  at  Melbourne 
October  23.    There  is  no  duty  on  naval  supplies. 


Ottawa's  "Leaning  Tower" 

Several  years  have  gone  l)y  since  The  Contract  Record 
called  attention  to  the  sinking  of  the  tower  on  the  Victoria 
Museum  at  Ottawa.  A  number  of  times  we  urged  that 
experts  be  appointed  to  report  on  the  structure,  and  that 
remedial  measures  be  taken  at  once.  Now  an  announce- 
ment comes  from  Ottawa  that  the  tower  is  to  be  taken 
down  entirely,  in  order  to  avoid  a  complete  collapse.  The 
Museum  building  was  begun  in  1906,  and  was  completed 
two  years  afterwards  at  a  cost  of  nearly  one  million  dollars. 
Ever  since  the  completion  of  the  building  the  great  square 
tower  which  adorns  the  central  front  has  been  breaking 
away,  until  now  the  structure  has  assumed  the  outward 
characteristics — but  not  the  inward  virtues — of  the  Leaning 
Tower  of  Fis'  .  Underpinning  has  been  tried,  but  the  great 
weight  of  masonry  and  the  fact  that  the  foundations  did 
not  go  down  to  bedrock  have  made  it  of  no  avail.  The 
Public  Works  Department  have  been  struggling  with  the 
problem  of  bolstering  it  up.  but  on  the  advice  of  a  New 
York  expert  engineer  it  has  now  been  decided  that  the 
only  solution  is  to  take  it  down  completely  and  rebuild  a 
firmer  foundation.  The  cost  of  rebuilding  will  run  into  the 
tens  of  thousands.  Tenders  have  been  called  for  the  de- 
molition. 


Iron  and  Steel  Shortages  in  Great  Britain 

A  Leeds  (Eng.)  correspondent  states  that  consumers  of 
iron  and  steel  are  viewing  with  much  concern  the  future 
prospects  of  securing  adequate  supplies  to  meet  their  re- 
quirements. The  European  war  has  materially  altered  the 
position  in  this  and  other  allied  trades.  The  munitions  of 
war  now  being  manufactured  in  Great  Britain  are  absorbing 
enormous  quantities  of  iron  and  steel  and  are  thus  curtail- 
ing the  supplies  available  for  commercial  purposes.  The 
position  in  the  near  future  is  likely  to  become  more  seri- 
ous, as  the  Government  demands  for  high  tensile  and  tested 
steel  and  other  equally  needed  materail,  are  rapidly  increas- 
ing. One  local  merchant  has  already  communicated  with 
some  of  the  leading  manufacturers  in  Canada,  to  ascertain 
what  can  be  obtained  from  that  source,  and  it  would  be  in- 
teresting to  learn  what  Canadian  firms  may  be  able  to  offer 
in  such  lines  as  steel  wire  rods,  copper  rods  or  brass  rods 
for   shipment   to   the   United  Kingdom. 


Fine  New  Bank  for  Vancouver 

Work  has  been  started  on  a  thrce-storcy  bank  building 
for  the  Merchants'  Bank  at  Granville  and  Pender  streets, 
Vancouver,  which  will  cost  approximately  $175,000.  It  will 
occupy  the  50  feet  frontage  where  the  bank's  former  ofHce 
stood,  and  will  extend  back  along  Pender  street  for  104 
feet.  The  main  feature  of  the  new  building  will  be  the  high 
banking  chamber,  30  feet  from  floor  to  ceiling.  Above  that 
there  will  be  two  floors  of  offices,  and  the  whole  structure 
will  be  equal  in  height  to  five  ordinary  storeys.  The  front 
and  side  will  be  composed  of  cut  stone.    The  main  entrance 


is  shown  on  the  plans  as  being  the  centre  of  the  Granville 
street  facade,  while  the  entrance  to  the  offices  will  be  on 
Pender  street.  The  banking  chamber  will  have  a  novel  ap- 
pearance in  the  coloring  and  the  counter  schemes.  Grey 
will  l)c  the  color  used  in  the  marble  work  throughout,  ex- 
cept the  ceiling,  which  will  be  finished  in  Renaissance  style. 
The  cages  around  the  tellers'  desks  will  be  of  as  light  ma- 
terial as  possible.  Dull  steel  instead  of  brass  will  be  used 
to  carry  out  the  grcj'  color  scheme.  Safety  deposit  vaults 
are  shown  in  the  rear,  while  the  main  vaults  of  the  bank 
will  be  in  the  Isascnient.  All  up-to-date  devices  used  in 
buildings  of  this  kind  will  be  installed,  such  as  oil-burning 
furnaces  and  air-purifying  apparatus.  The  plans  have  been 
drawn  by  Somervell  &  Putnam  Ltd.,  architects,  of  Vancou- 
ver, and  the  contractors  are  Purdy  &  Henderson,  Ltd.,  Van- 
couver, a  well-known  firm  of  builders.  The  new  building 
will  be  completed  in  about  a  year  from  date. 


Messrs.  Joseph  T.  Ryerson  &  Son,  Chicago,  have  estab- 
lished an  up-to-date  new  warehouse  at  Jersey  City,  from 
which  immediate  shipinents  of  iron,  steel  and  machinery 
will  be  made  for  the  Canadian  trade.  The  firm  has  been 
well  known  for  three-quarters  of  a  century.  Each  year  has 
witnessed  great  expansion,  and  the  facilities  of  the  Ryerson 
plants  have  been  extended  until  now  three  groups  of  ware- 
houses, in  New  York,  Chicago,  and  St.  Louis,  serve  the 
steel  buper  with  everything  in  iron,  steel,  and  machinery, 
from   the   largest  structural   shape   to   the   smallest  cotton 


Municipal  Improvement  at  Bathurst,  N.B. 

PLANS  and  specifications  of  a  water-works  and  sewer- 
age scheme  for  the  town  of  Bathurst,  N.  B.,  have 
been  prepared  by  Mr.  T.  H.  Higginson,  engineer,  58 
Beaver  Hall  Hill,  Montreal,  and  the  contract  has 
been  let  to  A.  R.  Clarke  &  Sons,  St.  John,  N.  B.,  at  the  price 
of  $130,000.  The  work  comprises  the  installation  of  a  350-foot 
concrete  and  earth  dam,  with  a  30-foot  spillway  across 
Carter's  Brook;  a  power  house  of  fireproof  construction  on 
the  bank  of  the  brook,  with  two  150  horse  power  return  tubu- 
lar boilers,  1,000  gallon  underwriters'  steam  fire  pump  and  a 
500-gallon  underwriters'  steam  fire  pump.  The  water  from 
the  pumps  is  to  be  conveyed  across  the  Nipisiquit  Bay 
through  a  10  in.  c.i.  pipe  into  the  town  of  Bathurst,  a  10-in. 
pipe  carrying  the  water  into  Bathurst  Village. 

In  addition,  it  is  intended  to  install  107  hydrants,  56 
shut-ofT  valves,  8  miles  of  underground  piping  (including 
6,  8  and  10-in.  pipe),  together  with  a  sewerage  system  of  6-in. 
to  20-in.  pipe,  with  outlets  provided  for  each  house.  As  a 
secondary  supply  to  the  water  system,  there  will  be  a  405,000 
gallon  steel  gravity  tank  erected  in  the  town  of  Bathurst, 
and  arranged  to  automatically  connect  with  the  underground 
piping,  thus  giving  the  town  reserve  storage  capacity.  The 
water  will  be  taken  from  Carter's  Brook;  an  analysis  by  the 
Milton  Hersey  Company,  Limited,  shows  the  water  to  be 
exceptionally  clear.  Carter's  Brook  being  entirely  fed  from 
springs. 

The  cast  iron  pipe  to  be  used  throughout  the  water- 
works is  Class  C,  with  vitrified  tile  pipe  for  the  sewerage 
system.  The  manholes  are  to  be  of  concrete,  and  Robertson 
gullies  are  to  be  installed.  Flushing  connections  for  flush- 
ing the  sewers  from  the  water  mains  will  be  provided.  A 
pressure  of  one  hundred  pounds  will  be  maintained  at  all 
times. 

The  system  has  been  planned  to  conform  to  the  latest 
requirements  of  the  fire  underwriters,  and  a  25  per  cent,  re- 
duction on  all  insurable  values  has  been  guaranteed  as  the 
result  of  the  carrying  out  of  the  contract.  The  work  is  be- 
ing supervised  by  Mr.  T.  H.  Higginson. 


Contracts  Department 


News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Amherstburg,  Ont. 

TUv  Town  Council  (Clt-rk,  (',.  K.  Piil- 
ford)  contemplate  paving  Dalhousie  and 
Murray  Streets  here.  An  estimate  of  the 
cost  will  be  laid  before  the  Council  soon. 

Belleville,  Ont. 

Tenders  will  be  received  until  August 
3(;th  liy  the  chairman  of  Public  Works, 
for  excavation,  concrete  base,  liinder. 
wearing  surface  and  curb  and  gutter  of 
a  Trinidad  Lake  asphalt  pavement,  ap- 
proximately 5,104  sq.  yds.  Plans  and 
specifications  at  office  of  the  engineer, 
T.  Walter  Evans.  City  Clerk,  J.  Wil- 
fred Holmes.  Chairman  Public  Works, 
A.  C.  McPhee. 

Burlington,  Ont. 

Tenders  are  open  and  will  be  received 
by  the  Town  Council,  until  August  2:jrd, 
for  construction  of  a  reinforced  gallery 
and  connections  for  the  water-works. 
Plans  and  specifications  can  be  obtained 
from  the  office  of  the  engineers.  Chip- 
man  &  Power,  204  Mail  Building,  Toron- 
to. Tenders  to  be  addressed  to  J.  S. 
.Mien,  secretary.  Town  Council,  Burling- 
ton. 

Chatham,  Ont. 

By-laws  have  been  passed  by  the 
Town  Council,  providing  for  the  con- 
struction of  reinforced  concrete  pave- 
ments and  granolithic  sidewalks  on  vari- 
ous streets.    Engineer,  F.  P.  Adams. 

Leamington,  Ont. 

A  by-law  has  been  passed  authorizing 
the  construction  of  a  pavement  43  ft. 
wide,  from  Talbot  to  Nelson  Streets, 
and  28  ft.  wide  from  Nelson  to  Conces- 
sion Streets.  Tenders  are  to  be  called 
shortly.  Town  Councillor,  Mr.  Smith, 
Board  of  Works;  Clerk,  R.  M.  Selkirk; 
Engineer,  J.  J.  Newton,  Ouellctte  Ave- 
nue, Windsor. 

London,  Ont. 

The  Board  of  Health  has  recommended 
the  construction  of  a  new  8-in.  sewer  on 
High  Street.  City  Clerk,  S.  N.  Baker; 
Engineer,  H.  A.  Brazier.  Estimated  cost, 
.i;i:!,ooo. 

Maryborough  Township,  Ont. 

Tenders  are  open  and  will  be  received 
by  the  Township  Clerk  until  3  p.m.,  Aug- 
ust 21st,  for  the  construction  of  a  .$6,000 
drain.  Engineer,  C.  D.  Bowman,  West 
Montrose;  Clerk,  W.  W.  Scott,  Moore- 
field.  Plans  and  specifications  at  L  R. 
Clarkes'  Drug  Store,  Moorefield. 

New  Westminster,  B.C. 

The  City  Council  contemplate  extend- 
ing the  six-inch  water-main  on  Eighth 
Street  from  Edinburgh  to  London  Street, 
and  that  on  Sixth  Street  from  there  to 
First  Avenue.  Clerk.  W.  A.  Duncan; 
Engineer,  J.  W.  Blackman. 

Niagara  Falls,  Ont. 

Tenders  are  called  and  will  be  received 


by  City  Clerk,  W.  J.  Seymour,  for  the 
construction  of  sewers,  length  1,800  ft., 
vitrified  tile,  size  10  in.  Mayor,  C.  N. 
Clendening;  Engineer,  F.  J.  Anderson, 
City  Hall.  Closing  date  for  receipt  of 
tenders  August  2.3rd. 

Norwich  South  Township,  Ont. 

Tenders  will  be  received  until  August 
21st  by  the  Township  Clerk,  A.  McFar- 
lane,  Otterville,  Ont.,  for  the  construc- 
tion of  ,5,000  feet  of  tile  drain  and  about 
1,500  feet  of  open  drain.  Specifications 
at  office  of  the  Clerk. 

Ottawa,  Ont. 

Work  is  to  start  at  once  on  the  con- 
struction of  a  sewer  by  day  lalior,  at  a 
cost  of  $0,000.  Mayor,  N.  D.  Porter; 
Engineer,  F.  C.  Askwith. 

Sandwich,  Ont. 

A  by-law  to  spend  $12,000  for  the  open- 
ing of  W'yandotte  Park  and  cross  streets 
was  defeated. 

A  by-law  to  appropriate  $3,000  for 
sidewalks  was  defeated.  Town  Clerk, 
E.  R.  North;  Engineer,  Owen  McKay. 

Toronto,  Ont. 

Commissioner  of  Works,  R.  C.  Harris, 
has  recommended  that  a  granite  block 
pavement  be  laid  on  Yonge  Street  be- 
tween Sumnierhill  and  Farnham  Ave- 
nues.   Estimated  cost,  $14,000. 

Tenders  will  be  received  by  the  Com- 
missioner of  Works,  R.  C.  Harris,  City 
Hall,  until  August  .'ilst,  for  the  construc- 
tion of  a  storm  sewer  on  Dundas  Street,. 
Erie  Terrace  and  St.  Clair  Avenue. 

The  Commissioner  of  Works  R.  C. 
Harris,  City  Hall,  has  recommended  to 
the  Board  of  Control,  the  construction 
of  new  sidewalks  on  a  number  of  streets, 
at  an  estimated  value  of  $5,000,  and  the 
laying  of  asphalt  on  Beachview  Crescent 
at  $7,062,  and  on  Dupont  Street  at  $.38,- 
959.  He  has  also  recommended  the  lay- 
ing of  Rocmac  macadam  on  Stibbard 
Street  at  an  estimate  of  $3,607.  This  is 
to  be  ai^proved  by  the  Committee  of 
Works. 

West  Tillbury  Township,  Ont. 

Plans  have  been  drawn  for  the  con- 
struction of  drains  here,  at  a  cost  of 
$3,451.  Secretary,  S.  T.  Anderson,  Com- 
ber; Engineer,  J.  J.  Newman,  Quellette 
Avenue,  Windsor. 

Weyburn,  Sask. 

Work  is  in  ]irogress  on  the  construc- 
tion of  the  $15,000  sewage  disposal  plant 
lierc.  The  city  is  doing  the  work  by  day 
labor.  Secretary-Treasurer,  Mr.  In- 
wards; Engineer,  George  Reed. 

Wingham,  Ont. 

The  Town  Council  propose  to  lay 
water  mains  on  several  streets.  Town 
Clerk,  John  F.  Groves. 

Winnipeg,  Man. 

The  W  innipeg  Electric  Railway  Com- 
pany have  been  ordered  by  the  Public 
Utilities    Commission    to    undertake  a 


considerable  quantity  of  underground 
work  in  order  to  prevent  electrolysis  of 
watermains,  etc.  Approximate  cost, 
$300,000. 

CONTRACTS  AWARDED 

Assiniboia,  Man. 

In  connection  with  the  laying  of  water- 
mains  here,  contracts  have  been  award- 
ed by  the  Municipal  Council  to  Gibault 
Company,  Limited.  St.  Boniface;  S.  Wig- 
gins, Kirkfield  Park  P.  O.,  Assiniboia;  H. 
Galbraith,  666  Pine  Street,  Winnipeg; 
Dominion  Construction  Company,  290 
Selkirk  Avenue,  Winnipeg. 

Port  Colborne,  Ont. 

Work  is  to  start  at  once  on  the  con- 
struction f)f  from  1%  to  l'/2  miips  of 
macadam  roadway  in  the  villages  of 
Humberstone  and  Port  Colborne.  Gen- 
eral contractor,  Hagersville  Contracting 
Company,  Hagersville,  who  will  furnish 
own  supplies.  Estimated  cost  $5,000. 
Town  Clerk,  D.  Alair. 

Verdun,  Que. 

In  connection  with  the  laying  of  con- 
crete sidewalks,  etc.,  at  an  estimated  cost 
of  $80,000,  the  contract  has  been  award- 
ed by  the  City  Council  (Clerk,  George  A. 
Ward,  City  Hall)  to  Warner.  Quinlan 
Asphalt  Company,  745  St.  Catherine  St.. 
Montreal.  City  Engineer,  E.  H.  Tanner. 
City  Hall. 

Windsor,  Ont. 

The  contract  in  connection  witli  the 
sewers  along  Giles  Street  and  Howard 
Avenue,  and  Goyeay  Street  and  Aley 
Street,  has  been  awarded  to  Merlo  & 
Ray.  Tecumseh  Road,  at  an  estimated 
price  of  $7,292.  City  Clerk.  Stephen 
Lusted;  engineer,  M.  E.  Brian. 


Railroads,  Bridges  and  Wharves 

Alvinston,  Ont. 

Work  is  to  start  at  once  on  the  re- 
modelling of  the  Michigan  Central  sta- 
tion here,  at  a  cost  of  $3,000.  The  gen- 
eral contractor  and  foreman  is  Mr. 
Eraser,  Michigan  Central  Railway,  Al- 
vinston. 

Burford  Township,  Ont. 

Tenders  on  the  construction  of  two 
concrete  and  steel  bridges  are  being  re- 
ceived by  the  Township  Clerk,  F.  W. 
Taylor,  R.  R.  No.  3,  Burford. 

Dover  Township,  Ont. 

Tenders  are  called  and  will  be  received 
by  the  Township  Clerk.  James  Fox,  Elec- 
tric, Ont.,  until  August  21st,  for  the  con- 
struction of  three  concrete  and  steel 
bridges  over  the  Big  Bear  Drain.  En- 
gineer, George  A.  AlcCubbin,  135  King 
Street,  Chatham. 

Etibocoke  Township,  Ont. 

Plans  are  to  be  prepared  for  the  erec- 
tion of  a  bridge  on  Concession  A  oppo- 
site Lot  31.  Engineer,  F.  Barber,  57  Ade- 
laide Street  E.,  Toronto.  Township 
Clerk,  S.  Barrett,  Islington. 
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Niagara  Falls,  Ont. 

W  ork  is  now  aljout  to  start  on  the 
l)uilding  of  a  naero-car  tramway  system 
over  the  Niagara  River  at  \Vhirlpool 
Rapids,  by  the  Niagara  Spanisli  Aero  Car 
Company,  Niagara  Falls. 

Toronto,  Ont. 

The  Works  Committee  of  the  City 
Council  have  approved  two  sets  of  plans 
for  the  bridge  to  be  erected  m  Mount 
Pleasant.  Tenders  will  be  called  if  plans 
are  approved  by  the  Railway  Board. 
Construction,  steel  and  concrete  or  con- 
crete only. 

CONTRACTS  AWARDED 

Moncton,  N.B. 

The  general  contract  for  the  Bridge 
Suijerstructure  over  Petitcodiac  River 
lias  been  awarded  by  the  Provincial  Gov- 
ernment Department  of  Public  Works 
(  Minister  John  Morrissy,  Fredericton,  N. 
B.)  to  Contractors  and  Engineers,  Limit- 
ed, manager  E.  R.  Reid.  Granville  Ferry, 
N.S.  Steel-work  is  by  Dominion  Bridge 
Company,  Lachine,  Que.  Provincial  En- 
gineer, A.  R.  W'etmore. 

Shawinigan  Falls,  Que. 

\n  connection  with  the  construction  of 
the  bridge  over  Shawinigan  River,  the 
suli-contract  for  steel  work  has  Ijeen  let 
to  the  Phoenix  Bridge  Company,  83  Col- 
l)orne  Street,  Montreal.  The  general 
contractor  is  O.  J.  Meunier,  24  Niver- 
ville.  Three  Rivers.  The  dimensions  of 
the  bridge  are  to  be  1  span,  100  ft.  long, 
10  ft.  wide,  concrete  and  steel.  Secre- 
tary to  the  Municipal  Council.  O.  J. 
Meunier. 

St.  Rose,  Que. 

Work  has  been  started  on  the  erec- 
tion of  a  concrete  pillar.  General  con- 
tractors, Ploufife.  Legace  and  Cie.  Bord 
a  Plouffe.  Que.,  who  will  purchase  ma- 
terial. Secretary-Treasurer  of  the  Muni- 
cipal Corporation  of  St.  Rose,  Henry 
Chapleau.    Estimated  cost  .$4,000. 

Tillsonburg,  Ont. 

In  connection  with  the  erection  of  tlic 
Simcoe  Street  steel  l)ridge,  the  Town 
Council  have  awarded  the  following  con- 
tracts:— steel.  J.  Hill  and  Company.  Lo- 
uan  Road.  Mitchell;  cement  work,  A.  L. 
( )akman  and  G.  A.  Thomas,  Pearl  Street, 
Tillsonburg.  The  bridge  is  to  62  ft.  span, 
IS  ft.  roadway  with  sidewalk  in  addition. 
Town  Clerk,  H.  Coomber;  Clerk,  A.  E. 
Raynes. 


Public  Buildings,  Churches 
and  Schools 

Colchester  South,  Ont. 

The  erection  of  a  church  is  contemp- 
lated, at  a  cost  of  .li^.OOO.  Material  is 
to  be  selected.  Owners,  St.  Marks  A.  M. 
E.  Zion  Church:  address  the  secretary. 
Colchester  South,  Harrow,  Ont. 

Ford  City.  Ont. 

Tenders  on  alterations  and  additions 
to  the  Roman  Catholic  Presljytery  are 
being  received  by  G.  Jacques  and  Com- 
pany, .Architects,  Boug  Block,  Windsor. 

Halbrite,  Bask. 

TcndiTs  are  open  for  additions  to  tlie 
school,  at  a  cost  of  $6,000,  and  will  be 
received  until  ,\ugust  21st.  by  the  archi- 
tect. J.  G.  Jarrett,  Third  Avenue,  Wey- 
burn,  and  the  Halbrite  School  Board. 

Joliette,  Que. 

Tenders  on  the  installation  of  fittings 


at  the  Post  Otlice  will  be  received  until 
4  p.m.,  August  27th,  by  R.  C.  Desrochers, 
Department  of  Public  Works,  Ottawa. 
Plans  and  specifications  at  offices  of  the 
Caretaker,  Post  Office.  Joliette,  Que.,  R, 
L.  Deschamps,  Overseer,  Montreal  Cen- 
tral Post  Office,  and  Department,  Ot- 
tawa. Specifications  at  office  of  Mac- 
Lean  Daily  Reports,  25  Charlotte  Street, 
Toronto. 

St.  Louis  Guilbert,  Man. 

Tenders  arc  open  and  will  be  received 
by  Secretary-Treasurer,  F.  O.  Sargent, 
of  the  Wakefield  School  District,  for  the 
construction  of  a  school,  two  storeys 
high,  35  X  46,  concrete  foundation  and 
brick  construction,  to  cost  approximately 
$6,500.  Architect,  F.  R.  Evans,  170  Pa- 
cific Avenue.  Closing  date  for  tenders, 
August  30th. 

Toronto,  Ont. 

Plans  have  been  prepared  in  connec- 
tion with  the  erection  of  a  waiting  room 
and  public  library  accommodation  at 
Sunnyside  Bridge.  Tenders  will  be 
called  for  if  the  Property  Committee  ap- 
prove the  plans.  .Commissioner  of 
Works,  R.  C.  Harris,  City  Hall. 

Victoria,  B.C. 

The  matter  of  constructing  a  public 
abattoir,  at  a  cost  of  $20,000,  is  under 
consideration  by  the  City  Council.  Clerk, 
W.  J.  Dowler;  Engineer,  C.  H.  Rust. 

Walkerville,  Ont. 

Tenders  are  open  and  will  be  received 
by  the  Secretary  of  the  Dominion  Gov- 
ernment Department  of  Public  Works, 
R.  C.  Desrochers.  Ottawa,  until  4  p.m. 
August  36th,  for  Post  Office  and  Cus- 
toms fittings.  Plans  and  specifications 
are  with  C.  A.  Williamson,  Clerk  of 
Works.  Walkerville;  Thomas  A.  Hast- 
ings, Postal  Station  "F,"  Toronto,  and 
the  Department,  Ottawa.  Specification 
and  form  of  tender  are  only  to  be  ob 
tained  at  the  office  of  MacLean  Daily 
Reports,  Limited.  35  Charlotte  Street. 
Toronto. 

CONTRACTS  AWARDED. 

Barrie,  Ont. 

Excavating  is  being  proceeded  with  in 
connection  with  the  proposed  public  lib- 
rary, to  be  built  at  a  cost  of  $15,000.  Ar- 
chitects. Chapman  and  McGiffin,  95  King 
Street  E.,  Toronto.  General  contractor. 
Rail  Planing  Mill  Company,  74  Bayfield 
Street;  masons.  Goodson  and  Burridge; 
carpenters,  general  contractors.  Town 
Clerk,  A.  W.  Smith. 

Bothwell,  Ont. 

The  general  contract  for  the  erection 
of  the  town  hall  has  been  let  to  Colin 
Reid  and  Brothers,  Bothwell.  Approxi- 
mate cost,  .$8,500. 

Cardston,  Alta. 

W  ork  is  to  start  at  once  on  the  erec- 
tion of  a  school,  at  a  cost  of  $46,250. 
The  general  contractor  is  H.  A.  Christ- 
ensen.  Cardston.  Chairman  of  School 
Board.  M.  A.  Coombs;  secretary.  J.  Emer 
Harris.  Architects  are  Pope  and  Burton. 
Salt  Lake  City.  Building  will  consist 
of  twelve  rooms,  brick  and  tile  construc- 
tion, the  work  to  be  completed  by  May 
1st,  1916. 

Cobalt.  Ont. 

.Mterations  are  being  made  to  the 
Public  School.  Chairman  of  School 
P.oard,  W.  E.  T.  Barton;  Secretary.  .Mex. 
Hope.      Architects,    Angus    &  .\ngus, 


North  Bay,  Ont.;  general  contractor, 
Tully  Barton. 

Fort  William,  Ont. 

The  foundations  are  in  of  the  Hospital 
Elevator  under  construction  by  the  ar- 
chitect and  general  contractor,  S.  J.  Mc- 
queen,  23  Murray  Block,  for  the  owners. 
Western  Terminal  Elevator,  West  Fort 
William.  The  specification  provides  for 
a  capacity  of  70,000  bushels,  size  43  x 
14,  and  of  reinforced  concrete  construc- 
tion. All  work  is  being  done  under  the 
supervision  of  the  general  contractor. 

Middlechurch,  Man. 

•  Work  has  been  started  on  the  erec- 
tion of  the  Old  Folks  Home,  at  an  esti- 
mated cost  of  $11,000.  General  contrac- 
tor. S.  Brynjolfsson  and  Company,  506 
Builders  Exchange,  Winnipeg.  Archi- 
tects, James  Chisholm  and  Son,  807 
Great  West  Permanent  Building.  Build- 
ing is  to  be  of  frame  and  brick  con- 
struction. Steel-work  is  being  carried 
out  by  the  Vulcan  Iron  Works,  Limit- 
ed, Port  Douglas,  Winnipeg.  Other  sep- 
arate contracts  have  not  yet  been  let. 

St.  John,  N.B. 

Work  has  been  started  on  the  repairs 
to  be  made  to  St.  Stephen  Church  at  a 
cost  of  $3,500.  General  contractor,  E.  S. 
Hennigar,  26  Orange  Street;  Pastor,  Rev. 
Gordon  Dickie. 

Winnipeg,  Man. 

The  walls  are  going  up  of  the  church 
on  River  Street,  under  construction  by 
general  contractors,  Fort  Garry  Con- 
struction Company,  Ross  and  Arlington, 
for  the  owners.  First  Church  of  Christ 
(Scientist).  Architects,  Gordon  and 
Over,  47  Canada  Life  Building.  Sub- 
contracts have  been  let  as  follows: — ■ 
masonry,  carpentry  and  interior  fittings, 
general  contractor;  steel,  Vulcan  Iron 
Works,  Limited,  Port  Douglas,  Winni- 
peg; roofing  and  plastering,  not  let; 
painting,  Taylor  Painting  and  Decorat- 
ing Company,  Garry  Street;  heating  and 
plumbing,  Beairsto  Plumbing  Company, 
Limited,  286  Fort  Street;  electric  fit- 
tings. Levvy  Electrical  Company,  Limit- 
ed, 493  Portage  Avenue. 


Business  Buildings  and  Indus- 
trial Plants 

Amherstburg,  Ont. 

The  erection  of  a  cold  storage  plant, 
at  an  estimated  cost  of  $10,000.  is  con- 
templated by  the  Falls  Barron  Company, 
Amherstburg.  .\rchitcct  has  not  yet 
been  appointed. 

Calgary,  Alta. 

The  construction  of  ten  new  elevators 
for  the  ^^'estern  Canada  Flour  Mills 
Company  will  start  soon. 

Collingwood,  Ont. 

.\  by-law  to  loan  The  Bryan  Manu- 
facturing Company.  Minnesota  Street, 
$20,000  to  rebuild  planing  mills  recently 
destroyed  hy  fire,  was  defeated. 

Esquimalt,  B.C. 

Tenders  are  to  be  called  soon  hy  the 
Imperial  Oil  Company,  Limited  (Man- 
ager, A.  M.  Abbey),  for  the  erection  of 
an  Oil  Refinery,  etc..  at  a  cost  of  $175.- 
000.  The  construction  is  to  consist  of 
a  two-storey  warehouse,  100  x  80,  con- 
crete basement,  structural  steel  covered 
with  galvanized  iron;  wharf  200  ft.  long 
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with  50  ft.  T  in  deep  water;  boiler  house 
25  X  50,  brick  and  steel  construction, 
office  15  X  30,  brick  construction,  stable 
and  sheds,  elevator.  The  Company  will 
do  tank  erecting. 

Gait,  Ont. 

Plans  have  been  prepared  in  connec- 
tion with  the  proposed  alterations  and 
additions  to  the  factory  of  the  Gait  Ma- 
chine Screw  Company,  Front  Street.  The 
site  has  been  purchased  and  an  early 
start  is  expected.  Secretary-Treasurer 
for  the  company,  C.  K.  Janzcn. 

Goderich,  Ont. 

Work  is  to  start  at  once  mi  tin-  erec- 
tion of  a  shell  factory  here  for  the  Doty 
Engine  Company,  Limited.  Brock  Street. 
Machinery  is  to  be  purchased  at  once. 

Hamilton,  Ont. 

The  erection  of  a  one-storey  garage 
is  contemplated  by  Willoughby  Ellis,  76 
Myrtle  Avenue,  at  an  estimated  cost  of 
$t,000. 

London,  Ont. 

Additions  ti>  their  factory  on  York 
Street,  are  contemplated  by  Beatty 
Brothers,  Limited,  at  an  estimated  cost 
of  .$3,000. 

The  Victor  Amusement  Coinpany,  per 

G.  Holding,  care  Street  Car  Company, 
Dundas  Street,  contemplate  the  erection 
of  a  dance  hall,  to  cost  $3,500,  size,  135 
ft.  X  60  ft.  The  company  expect  to  start 
work  about  .September  15th. 

Montreal,  Que. 

Plans  arc  in  progress  in  connection 
with  the  alterations  to  the  factory  of  C. 

H.  Johnson  and  Sons.  Limited,  8  Da- 
genais  Street,  at  an  estimated  cost  of 
$3,000.  Designer  and  general  contractor, 
A.  F.  Byers  and  Company,  340  University 
Street. 

Mount  Forest,  Ont. 

Work  has  been  started  on  the  rebuild- 
ing of  the  store  and  express  ofifice  owned 
by  Mrs.  Luxton,  and  recently  destroyed 
by  fire.  Day-labor  is  being  employed; 
estimated  cost.  $3,000. 

New  Westminster,  B.C. 

The  erection  of  a  new  business  block 
on  Columbia  and  McNeedy  Streets,  at 
an  estimated  cost  of  $6,000,  is  contemp- 
lated by  James  Gumming,  the  building 
to  be  two  storeys  high. 

Quebec,  Que. 

Plans  are  in  progress  for  the  erection 
of  a  pool  room  for  the  Quebec  Olympia 
Company,  239  St.  John  Street  (president, 
J.  H.  Paquet,  286  Grande  Alice).  Archi- 
tects, Tanguay  and  Lebon,  30  D'Aiguil- 
lon  Street.  The  building  is  to  be  four 
storeys  high,  .'!0  x  100,  concrete  founda- 
tion and  brick  construction.  Estimated 
cost  $15,000. 

St.  John,  N.B. 

The  remodelling  of  La  Provincial 
Rank  building  is  under  contemplation. 
Manager  of  the  bank,  Dufferin  Harper, 
Germain  Street.  The  building  would  be 
of  1  storey,  35  x  100,  and  would  approxi- 
matelycost  $12,000. 

Work,  by  day-labor,  has  been  started 
on  the  remodelling  of  a  warehouse  on 
C^hurch  and  Germain  Streets,  for  Mark 
Fisher  and  Son.  Montreal,  (local  man- 
ager, H.  H.  Harvey,  93  Germain  St.) 

Plans  are  in  progress  for  the  remodel- 


ling of  the  store  on  Charlotte  Street, 
owned  by  the  Puddington  Estate  (law- 
yer, H.  F.  Puddington,  Market  Square). 
There  will  be  a  new  front  and  fixtures 
installed,  and  the  premises  will  be  turned 
into  a  book  store,  at  an  estimated  cost 
of  $3,500. 

Toronto,  Ont. 

Excavation  is  being  i)rocecded  with  in 
connection  with  the  erection  of  two 
stores  and  apartments  at  1359  St.  Clair 
Avenue,  W.,  to  cost  $4,000.  Owner  and 
general  contractor,  M.  Helfand,  1378  St. 
Clair  Avenue  W.  The  owner  has  pur- 
chased brick.  Buildings  will  consist  of 
two  storeys,  brick  construction. 

Vancouver,  B.C. 

Plans  are  being  prejiared  for  the  erec- 
tion of  a  factory  here.  The  owners.  W. 
H.  Malkin  Company.  Limited.  57  Water 
Street,  intend  to  install  and  purchase 
machinery  for  the  manufacture  of  food 
products. 

Welland.  Ont. 

The  erection  of  a  zinc  reduction  plant 
is  contemplated  by  the  Weedon  Mining 
Company.  Weedon  Station.  Que.  The 
company  have  acquired  a  large  industrial 
nlant  here  and  expect  to  be  in  operation 
by  November  1st. 

Zurich,  Ont. 

Excavating  is  going  on  for  the  erec- 
tion of  a  farm  building,  at  an  estimated 
cost  of  $3,000,  by  Rlackwell  Brothers, 
Parr  Lane.  Zurich.  The  owners  are  tak- 
ing charge  of  the  general  contract,  the 
building"  to  be  of  concrete  and  stone 
foundation,   and  frame  construction. 

CONTRACTS  AWARDED. 

London,  Ont. 

The  walls  have  been  started  of  the 
four  stores  under  construction,  at  a  cost 
of  $10,000.  bv  P.  B.  Fetterly  and  M. 
Avlesworth,  Huron  and  Erie  Streets. 
The  architect  is  W.  G.  Murray,  Dominion 
-Savincrs  Building.  .Sub-contracts  have 
been  let  as  follows:— masonry,  John  Mo- 
ran,  437  Maitland  Street;  plastering,  John 
Fenn,  William  Street. 

In  connection  with  the  additions  to  be 
made  at  a  cost  of  $3,000  to  the  factory 
of  Beatty  Brothers,  Limited.  York  St., 
the  brick  work  contract  has  been  award- 
ed to  Evans  Brothers.  905  Queen's  Ave. 
The  owners  will  do  therest  of  the  work. 

Montreal.  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  factory  being 
built  on  Davidson  Street  for  B.  J.  Cogh- 
lin  and  Company,  Limited.  3025  Ontario 
Street  E. : —  Masonry  and  brick.  Gray 
and  Wighton.  244  Pine  Avenue;  carpen- 
try. D.  M.  Long.  204  William  Street; 
steel.  Structural  Steel  Comnany.  Lim- 
ited. 10  Cathcart  Street;  roofing.  George 
W.  Reed  and  Company.  37  St.  Antoine 
Street;  painting,  W.  E.  Potter  and  Com- 
pany. 46  Benoit  Street;  heating  and 
plumbing,  John  A.  Gordon,  301  St.  An- 
toine .St.;  glazing.  Henry  Walker,  577 
Chambord  Street;  metal  sash.  Stinson- 
Reeb  Builders  Supply  Company,  Read 
Building. 

Ottawa,  Ont. 

The  walls  of  the  three-storey  laundry 
under  construction  on  Argyle  -Avenue 
are  now  up.  The  laundry  is  owned  by 
the  Ottawa  Sanitary  Laundry  Company. 
174  Carling  Avenue,  president.  •  M.  M. 
Pyke.    General  contractor,  T.  C.  James, 


140  Flora  Street;  architect,  Richards  and 
Abra,  Booth  Building.  Painting,  W.  G. 
.'\ damson,  126  Sparks  Street. 

Sherbrooke,  Que. 

The  contract  for  additions  to  the  Mar- 
ket Building,  at  a  cost  of  .$7,400.  has 
been  awarded  by  the  C'ity  Council  (Clerk, 
E.  C.  (iatienj  to  J^oomis,  Dakins,  Limit- 
ed, St.  Gabriel  Street.  Engineer,  Thomas 
Tremblay. 

St.  John,  N.B. 

The  general  contract,  in  connection 
with  the  erection  of  a  business  building, 
has  been  let  by  the  owner,  James  Ken- 
nedy Estate  (George  Kennedy),  care  of 
Vassie  and  Company,  20  King  Street,  to 
.Stanley  Williams,  Prince  William  Street. 
Electric  fittings  are  Vemg  carried  out 
by  Frank  Jones,  Prince  WillTam  Street. 
Architect,  F.  Neil  Brodie,  42  Princess 
Street. 

Winnipeg,  Man. 

The  contract,  in  connection  with  the 
alterations  and  additions  to  the  Criter- 
ion Hotel,  owned  by  John  Wilkes,  has 
been  granted  to  the  Standard  Construc- 
tion (Zompany,  1004  Union  Trust  Build- 
ing. The  general  contractor  is  also  do- 
in  tghe  masonry,  carpentry,  roofing  and 
plastering.  Steel  work  is  being  carried 
out  by  the  Manitoba  Bridge  and  Iron 
Works,  Logan  Avenue,  W'est  Winnipeg. 
Architect,  H.  W.  Green,  303  McGreevy 
Block. 


Residences 

Amherstburg,  Ont. 

The  remodx-lling  of  his  residence,  at 
a  cost  of  $3,500,  is  contemplated  by  the 
owner  and  architect,  William  Hackett, 
care  Hackett  Dredging  Company.  The 
residence  will  be  veneered  with  white 
brick  and  extensive  colonial  verandahs 
built. 

Colchester  South,  Ont. 

Albert  Mulder.  Colchester  South. 
Harrow,  Ont.,  will  erect  a  new  residence 
to  replace  the  one  destroyed  by  fire. 
Material  to  be  purchased. 

Halifax,  N.S. 

The  foundations  are  in  for  flats  to  be 
erected  by  James  Hilis,  of  Hillis  &  Sons, 
Limited,  at  a  cost  of  $8,000.  The  archi- 
tect is  W.  J.  Busch.  The  Hillis  firm  are 
doing  the  work  with  their  own  staff. 

Kingston,  Ont. 

The  erection  of  two  residences,  at  a 
cost  of  $4,000,  is  contemplated  by  Wil- 
liam Snowden,  203^2  Alfred  Street. 
Owner  will  do  general  contracting, 
buildings  to  be  of  brick  construction. 

Montreal,  Que. 

Work  has  been  started  on  the  erec- 
tion of  three  fiats  on  Fourth  Avenue, 
Rosemount  Ward,  by  Henry  Dubarras. 
274  Fourth  Avenue.  Estimated  cost. 
$3,500. 

Plans  are  being  prepared  for  three 
flats  on  Harvard  Street  estimated  to  cost 
.$9,000.  The  buildings  are  to  be  three 
storeys  high,  concrete  foundation,  felt 
and  gravel  roofing,  with  hot  water  heat- 
ing. The  owners  and  general  contrac- 
tors are  A.  F.  Byers  &  Company. 

The  foundation  work  has  been  finished 
for  six  flats  on  Verville  Street.  The 
owner  and  general  contractor  is  John 
Pratt,  Park  Avenue. 

The  two  residences  which  are  being 
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erected  by  Anglins,  Limited,  on  Mar- 
lowe Street  at  a  cost  of  $10,000  liave 
reached  the  roofing  stage. 

Ottawa,  Ont. 

The  owners  and  general  contractors, 
Charles  Holbrook  &  Son,  are  buying 
electric  fixtures  and  interior  fittings  for 
their  apartment  house  on  Elgin  Street, 
which  has  been  erected  at  a  cost  of  $20,- 

000. 

Quebec,  Que. 

A  residence  estimated  to  cost  $5,000' 
is  to  be  erected  on  Marie  de  L'lncarna- 
tion  Street  by  Wilfrid  Leagre.  The 
Iniilding  will  be  three  storeys  high,  of 
jjrick  construction,  and  will  be  built  by 
day  labor. 

Excavating  is  under  way  on  a  store 
and  residence  on  First  Avenue  for  A. 
A.  Body,  Ste.  Famille  Street.  The 
building  will  be  of  frame  and  brick  con- 
struction, and  will  cost  $3,000. 

Tara,  Ont. 

The  erection  of  a  residence  on  Yonge 
Street  at  a  cost  of  $3,000  is  contem- 
plated by  the  owner  and  architect,  Wil- 
liam Munson. 

Toronto.  Ont. 

The  foundations  are  in  of  a  pair  of 
residences  on  Bingham  Avenue,  to  cost 
$.j,0()0.  The  owner  is  H.  T.  Dixon,  10(1 
Scarboro  Road,  who  will  buy  material 
and  sublet  labor.  The  buildings  are  to 
l)e  two  and  a  half  storeys,  brick  con- 
struction, electric  lighting,  hardwood 
fioors,  lime  and  sand  plastering. 

Excavating  is  being  proceeded  with 
on  a  stone  and  residence  being  erected 
at  1182  St.  Clair  Avenue  at  a  cost  of 
$3,000.  The  owner  is  R.  H.  Penprays, 
!>4  Geary  Avenue,  who  lets  all  contracts. 
The  building  is  to  be  three  storeys,  of 
brick  construction. 

The  foundations  are  in  of  a  pair  of 
residences  being  built  at  3491  Appleton 
Avenue  at  a  cost  of  $6,000.  The  owner 
is  W.  J.  Rogers,  42  Appleton  Avenue, 
who  buys  materials  and  superintends 
constructions.  The  buildings  are  to  be 
two  and  a  half  storeys,  of  brick  con- 
struction. 

The  foundations  are  in  of  a  $2,000  de- 
tached residence  at  80  Mulock  Avenue. 
The  owner  and  general  contractor  is  C. 
Wagner,  88  Mulock  Avenue,  who  will 
superintend  all  work.  To  be  of  two 
9storeys,  brick  construction,  gas  light- 
ing, hot  air  heating,  shingle  roofing, 
i)irch  and  spruce  floors,  lime  andsand 
plastering. 

Work  is  to  start  shortly  on  a  pair  of 
residences  at  30-32  Palmerston  Square, 
costing  $3,000.9  Tiie  owners  and  gen- 
eral contractors  are  Venn  &  Evans,  770 
Crawford  Street;  they  will  let  smaller 
trades.  Two  storeys,  brick  construc- 
tion, hot  air  heating,  electric  lighting, 
lime  and  sand  plastering,  mantels. 

Tiie  foundations  are  in  of  a  pair  of 
residences  being  erected  at  235  Melita 
Avenue  at  a  cost  of  $0,000.  Owner  and 
general  contractor,  J.  H.  Larkin,  6  Ra- 
vensden  Avenue.  Owner  buys  material 
and  superintends  construction.  Two  and 
a  half  storeys,  brick  construction,  stone 
foundation,  hot  air  or  combination  heat- 
ing, hardwood  floors. 

Work  has  started  on  the  erection  of 
four  pairs  of  residences  on  Wolverlcigli 
Boulevard  estimated  to  cost  $10,000.  The 
owners  and  general  contractors  arc  Or- 
ford  &  Hill,  who  will  purchase  all  ma- 
terial.   .\t  present  contracts  have  been 


let  for  masonry  and  carpentry  work 
only.  Of  brick  construction,  .electric 
lighting,  hot  air  heating. 

The  walls  have  been  started  of  a  pair 
of  residences  on  Atlas  Avenue,  to  cost 
$0,000.  Owner  and  general  contractor, 
in  trust,  H.  Lefneski,  423  Roxton  Road. 
Owner  will  supervise  construction.  Two 
and  a  half  storeps,  brick  construction, 
gas  and  electric  lighting,  hardwood 
floors. 

Work  is  in  progress  on  two  two- 
storey  brick  residences  on  Central  St. 
estimated  to  cost  $4,400.  The  owner  and 
general  contractor  is  J.  W.  Butchart, 
who  is  buying  material  and  superintend- 
ing construction. 

Westmount,  Que. 

The  foundation  work  has  been  com- 
pleted for  two  two-storey  brick  resi- 
dences on  Willow  Avenue  to  cost  $15,- 
000.  General  contractors,  Anglins,  Lim- 
ited. 

CONTRACTS  AWARDED. 

Glen  Falls,  N.B. 

Work  is  to  start  at  once  on  the  re- 
modelling of  the  Manor  House  build- 
ing, at  an  estimated  cost  of  $4,000.  The 
general  contractor  is  James  F.  McDon- 
ald, 220  Duke  Street,  St.  John,  N.B. 
Owner,  William  Pugsley,  Pugsley  Build- 
ing, St.  John,  N.B. 

Hamilton,  Ont. 

The  walls  are  up  one  storey  of  the  $8,- 
000  residence  being  built  for  William 
Laking  on  Emerald  Street  South.  The 
Jjuilding  is  to  be  two  storeys,  of  brick 
construction.  Architects,  McPhie,  Kellj' 
&  Darling;  general  contractor,  masonry, 
carpentry  and  roofing,  A.  W.  Woodhall, 
King  Street  East;  plastering,  J.  Clap- 
man,  349  Jackson  Street  West;  paint- 
ing, Goodale  &  Laidlaw,  20  Hunter  St. 
East;  heating  and  plumbing,  Geo.  Ste- 
venson, Walnut  Street;  electric  fittings, 
not  let. 

Niagara  Falls,  Ont. 

Contracts  for  heating,  plumbing  and 
electric  lighting  are  about  to  be  let  on 
the  $3,500  residence  which  is  being  erect- 
ed by  John  Dawson  according  to  plans 
prepared  by  Architect  J.  U.  Collins. 
Business  Buildings  

Sub-contracts  are  being  awarded  on 
the  $11,000  residence  on  Gilmour  Street 
which  is  being  erected  for  T.  D.  McFar- 
lane  by  Taylor  &  Lackey  according  to 
plans  by  W.  E.  Nofifke. 

North  Sydney,  N.S. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  by  L.  B.  Wilson, 
care  Cable  Office,  who  has  awardect  the 
general  contract  to  Mr.  McMilan. 

Ottawa.  Ont. 

Excavating  is  in  progress  on  the  $5,- 
000  apartments  on  Creighton  Street 
which  are  being  erected  by  August  Boeh- 
mer  for  W.  S.  Sherwood.  The  construc- 
tion will  be  brick  veneer,  with  concrete 
foundation,  felt  and  gravel  roofing,  elec- 
tric lighting,  and  hot  air  heating. 

Peterboro,  Ont. 

In  connection  with  the  construction 
of  his  residence  at  a  cost  of  $12,000,  A. 
W.  Cressman,  212  Brock  Street,  has 
awarded  the  masonry  contract  to  F.  and 
A.  E.  Ham.  83  Salem  Avenue,  Toronto. 
Other  contracts  have  not  yet  been 
closed.  The  building  is  to  be  of  stone 
and  brick  construction,  hot  water  heat- 


ing. Architects,  S.  B.  Coon  and  Son, 
l^yrie  Building,  Toronto. 

Quebec,  Que. 

The  general  contract  for  repairs  to 
residences  on  Victoria  Street  has  been 
let  by  Dion  and  Freres,  84-0  Victoria 
Street,  to  A.  Deslauriers,  400  St.  Fran- 
cois Street.    Approximate  cost,  $3,000. 

In  connection  with  the  residence  be- 
ing built  on  Third  Avenue  by  G.  J.  Bel- 
anger,  1  Second  Street,  Limoilou,  the 
contract  for  roofing  has  been  let  to  A. 
D.  Breton,  235  Kironac  Street.  Painting, 
plumbing  and  electrical  work  not  yet 
awarded. 

Seaforth,  Ont. 

Work  is  to  start  at  once  on  the  erec- 
tion of  a  residence  on  John  Street  at 
a  cost  of  $3,000.  The  general  contract 
has  been  awarded  by  Thos.  Elder  to 
William  Bristow.  The  building  is  to  be 
of  frame  and  white  brick  construction, 
concrete  and  stone  foundation. 

Westboro,  Ont. 

The  walls  are  going  up  of  a  $3,500 
residence  on  John  Street.  Owner,  archi- 
tect and  general  contractor,  W.  Fields. 
Electric  fittings,  J.  E.  Lewis;  brick  ve- 
neer construction,  concrete  foundation, 
shingle  roofing,  birch  floors. 


Power  Plants,  Electricity  and 
Telephones 

Chesley,  Ont. 

The  Chesley  Chair  Company,  Limited, 
are  in  the  market  for  one  direct  current 
dynamo,  with  a  capacity  of  about  100 
lights. 

Durham,  Ont. 

At  a  public  meeting  recently  held,  a 
resolution  was  carried  to  advise  the  vil- 
lage council  to  erect  a  new  Hydro-elec- 
tric sub-station  on  the  site  of  the  old 
market  building.  Village,  Clerk,  Wil- 
liam B.  Vollet. 

Liverpool,  N.S. 

A  By-law  has  been  carried  to  make 
an  expenditure  of  $10,000  on  repairs  to 
the  electric  plant.  Town  Clerk,  T.  R. 
Bartling. 

London,  Ont. 

A  proposition  is  up  for  consideration 
for  an  addition  to  the  lighting  system, 
to  cost  $10,000.  The  Public  Utilities  Com- 
mission and  Board  of  Control  now  have 
the  project  in  hand.  City  Clerk,  S. 
Baker. 

CONTRACTS  AWARDED. 

Oakbridges,  Ont. 

The  foundations  of  the  power  house, 
under  construction  for  Christian  Bros., 
Duke  Street,  Toronto,  by  the  general 
contractors,  Thomson  Brothers,  151 
Rusholme  Road,  Toronto,  are  now  in. 
Other  contracts  have  been  let  as  fol- 
lows:— Heating,  Canadian  General  Fire 
Extinguisher  Company,  Limited.  1200 
Dundas  Street:  mechanical  equipment, 
International  Engineering  Works,  Lim- 
ited.  Traders  Bank  Building,  Toronto. 

Wawota,  Sask. 

Work  is  in  progress  on  the  installing 
of  a  telephone  system  by  the  Wawota 
Rural  Telephone  Company,  at  a  cost 
of  $7,300.  The  general  contractor  is  W. 
E.  Bob  ier,  Moosomin,  Sask.,  who  will 
purchase  all  material.  .About  130  miles 
of  vvire  and  00  pole  miles  will  be  re- 
quired. 

(Continued  on  page  ol) 


Tenders  and  For  Sale  Department 


Tenders  Wanted 


Sealed  tenders,  niaiked  "Tenders  for  Overhead 
Travelling  Crane,"  addressed  to  tlie  Chairman  of 
the  Toronto  Electric  Commissioners,  will  be  re- 
reived  until  noon,  Thursday,  August  26th.  Speci- 
lication  and  form  of  tender  can  be  obtained  at 
the  office  of  the  Purchasing  Agent,  iri  Wilton 
Avenue.  The  lowest  or  any  tender  not  neces- 
sarily accepted.  '•^'^ 


JUDICIAL  SALE  OF  ASSETS 

of  the 

Bowmanville  Gravel 
Company,  Limited 

'I'endeis  will  be  received  addressed  to  .].  A.  (  . 
Cameron,  Ksq.,  Official  Referee,  Osgoodc  Hall, 
'loronto,  ami  marked  "Tender  re  Bowmanville 
('■ravel  Company,  Limited,"  up  to  12  o'clock  noon 
of  the  30th  day  of  August  next,  for  the  purchase 
of  the  assets  of  the  aliove  named  Company. 
.Such  tenders  shall  be  for  either  or  both  of  the 
following  separate  parcels, — 

(1)  A  certain  valuable  concession  for  the  re- 
moval of  sand  and  gravel  from  lots  twelve  and 
thirteen  in  the  Broken  Front  Concession  of  the 
Township  of  Darlington  in  the  C:ounty  of  Dur- 
ham. These  lots  adjoin  a  creek  or  river  running 
into  Lake  Ontario  near  the  Town  of  Bowman- 
ville, and  on  them  there  is  a  very  large  and  valu- 
able deposit  of  gravel  to  which  a  channel  has 
been  dredged  out  so  as  to  permit  of  easy  access 
for  scows  and  other  machinery  necessary  for  re- 
moval of  said  gravel.  This  deposit  of  gravel  is 
within  easy  reach  by  water  transportation  of  the 
Toronto  Harbor,  where  enormous  works  are  con- 
templated by  the  Toronto  Harbor  Commission, 
and  is  also  within  easy  reach  by  water  transporta- 
tion of  the  Welland  Canal,  where  the  operations 
now  being  carried  on  also  require  large  quantities 
of  gravel.  The  material  on  this  concession  is 
said  to  be  well  graded  and  is  within  a  naturally 
lirotected  harbor.  On  the  site  are  large  offices 
and  a  camp  for  boarding  men,  with  equipment. 

(2)  A  light  steam  tug  or  launch  40  ft.  x  7  ft. 
C  in.,  having  2.5  H.  P.  Engine,  High  and  Low 
Pressure. 

The  agreement  relating  to  the  concession  can 
be  examined  and  further  information  regarding 
the  assets  of  the  Company  can  be  obtained  at 
the  office  of  L.  Waldeck  Archer,  the  liquidator,  IS 
King  Street  West,  Toronto,  and  the  iHoi)erty 
covered  by  the  concession  and  the  tug  or  launch 
may   be   inspected   upon   application   to  him. 

Terms  of  Sale 

Twenty-five  per  cent,  in  cash  and  the  balance 
at  one  and  two  months,  secured  to  the  satisfac- 
tion of  the  li<|uidator.  .\  marked  cheque  payable 
to  the  liquidator  of  five  per  cent,  of  the  amount 
of  tender  must  accompany  each  tender,  which 
cheque  will  be  returned  if  the  tender  is  not  ac- 
cepted. 

The  tenders  will  be  opened  by  J.  A.  C.  Camer- 
on, Esq.,  at  his  Chambers,  Osgoode  Hall,  Toron- 
to, on  the  :?lst  day  of  August  next  at  the  hour 
of  11  o'clock  a.m.  and  all  who  tender  are  then 
requested  to  be  present. 

The  highest  or  any  tender  not  necessarily  ac- 
cepted. 

Parcel  number  two  sohl  subject  to  a  reserved 
bid.  The  other  conditions  of  sale  are  the  stand- 
ing conditions  of  the  Court  so  far  as  is  ap- 
plicable. 

Date<l  at  Toronto  this  !)tli  day  of  .'\ugust, 
A.  D.  11115. 

J.  A.  C.  CAMERON, 

Official  Referee. 

This  notice  is  published  by  A.  Cameron  Mac- 
naughton,  18  King  Street  West,  Toronto,  Solicitor 
for  liquidator.  3.'{ 


Tenders  for 
Street  Paving 

.Sealed  tenders,  addressed  to  the  undersigned, 
will  be  received  up  to  (>  o'clock  p.m.,  Thursday, 
August  26th,  1915.  for  the  Excavation,  Concrete 
Ba^r,    r.iii(l(i.  Surface,   and    Curb  and 

Ciuii'  i.  ,,i  .1  I  11111.1,1,1  Lake  .Asiihalt  Pavement,  on 
a  pill  In. 11  ..I  I'innacle  Street,  in  the  City  of  P>elle- 
ville. 

Plans  and  specifications,  and  all  other  informa- 
tion obtained  at  the  office  of  the  Engineer,  City 
Hall. 

.Approximate  amount  of  pavement  r>,lf>4  s(!uare 
yards.  The  lowest  or  any  tender  not  necessarily 
accepted, 

A.  C.  McFEE, 

Chairman  of  Public  Works, 

P.elleville,  Oiii, 


Department  of  Railways  and 
Canals,  Canada. 

TRENT  CANAL 


Notice  to  Contractors 

Sluice  Pipes,  Valves, 
Etc. 


Scaled  tenders,  addressed  to  the  undersigned 
and  endorsed  "Tender  for  Sluice  Pipes,  Valves, 
operating  machinery,  etc,  Trent  Canal,"  will  be 
received  at  this  office  until  12  o'clock  noon  on 
Wednesday,  September  1st,  1915,  for  the  manu- 
facture, delivery  of,  construction  and  erection 
comjilete  of  sluice  pipes,  valves,  operating  mach- 
inery and  electrical  equipment  for  the  Swift 
Kaiiids   Dam,   Trent  Canal. 

Plans,  specifications  and  forms  of  tender  can 
be  obtained  by  application  to  the  Chief  Engi- 
neer, Department  of  Railways  and  Canals,  Otta- 
wa, or  to  Siipc  i  intending  Engineer  of  the  Trent 
Canal,   IVtci  1h ,i . ..  Ont. 

.\n  accepted  bank  cheque  on  a  chartered  bank 
of  Canada,  equal  to  10  per  cent,  of  tender,  made 
payable  to  the  order  of  the  Minister  of  Railways 
and  Canals,  must  accompany  each  tender,  which 
sum  will  be  forfeited  if  the  party  tendering  de- 
clines entering  into  contracts  for  the  work  at  the 
rates  stated  in  the  oflfer  submitted. 

The  cheque  thus  sent  in  will  be  returned  to 
the  respective  contractors  whose  tenders  are  not 
accepted. 

The  cheque  of  the  successful  tenderer  will  be 
held  as  security,  or  part  security,  for  the  due 
fulfilment  of  the  contract  to  be  entered  into. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

By  order, 

J.  W.  PL'GSLEY, 

Secretary. 

Department  of  Railways  and  Canals, 
Ottawa,  12th  August,  1915. 

Newspapers  inserting  this  advertisement  with- 
out authority  from  the  Department  will  not  be 
paid  for  it.— 84240. 


To  Contractors 


.Separate  sealed  tenders  accompanied  by  a 
marked  cheque  for  '>  per  cent,  of  the  amount  will 
be  considered  at  the  Township  Hall  at  4  o'clock 
p.m.,  August  30th,  for  the  following  work  in  the 
Townshij,  of  Logan  : — 

1.  The  repairing  of  the  N.  W.  drain  from  con- 
cession l.'{  to  near  the  junction  of  the  Grey  l)ranch. 

2.  From  concession  10  to  the  outlet. 

The  repairing  of  the  McNaught  drain. 
.'Specifications  may  be  seen  at  the  Clerk's  office, 
\ot  l(i,  concession  f».     The  lowest  or  any  tender 
not  necessarily  accepted. 

MARVrX  LEAKE,  Clerk, 

R.  R.  5,  Mitchell,  Ont. 
August  1.1,  lOir..  .■{.-.."rl 


Tenders  Wanted 


Tenders  will  be  received  by  the  undersigned, 
'i'ownsliij)  Clerk,  up  to  2  o'clock  p.m.  on  Satur- 
day, the  21st  day  of  August,  1915,  for  the  con- 
structiijn  of  Municipal  Drain  No.  in  the  Town- 
ship of  Maryborough,  containing  about  20. .'{.'^.O 
cubic  yards  of  excavation. 

Plans,  profiles  and  specifications  of  this  drain 
may  be  seen  at  the  drug  store  in  the  village  of 
Moorefield  or  at  the  engineer's  office  at  West 
Montrose. 

The  lowest  or  any  tender  not  necessarily  ac- 
cejited.  .Satisfactory  bondsmen  or  a  marked 
cheque  for  5  per  cent,  of  tender  will  be  retiuired. 

W.  W.  SCOTT, 
Clerk  of  the  Twp.  of  Maryborough, 
Moorefield  P.  O. 

C.  n.  BOWMAN,,  O.  L.  .S., 
Engineer-in-charge, 
:i2-r!.1  West   Montrose.  Ont. 


TENDERS 
Electric  Crane,  Hoist, 
Etc. 

Tenders  will  be  received  through  registered  post 
only,  up  to  noon  on  Tuesday,  August  Slst,  1916. 

for  the  supply  and  erection  of  an  Electric  Crane, 
Hoist  and  Single  Line  Clam  Shell  Bucket  at  the 
Main  Sewage  Disposal  Works,  Toronto. 

Tenders  must  be  addressed  to  the  Chairman. 
Board  of  Control,  City  Hall,  Toronto,  and  be 
plainly  marked  on  the  outside  of  envelope  as 
to  contents. 

Specifications  and  forms  of  tender  may  be  ob- 
tained at  the  Works  Department,  City  Hall. 

Tenderers  must  comply  strictly  with  conditions 
of  City  liy-laws  as  to  deposits  and  sureties,  as 
set  out  in  specifications  and  forms  of  tender.  The 
lowest  or  any  tender  not  necessarily  accepted. 

T.  L.  CHURCH,  Mayor. 

Chairman,  Board  of  Control. 
Toronto,  .\ugust  11th,  IDl;").  S! 


For  Additional  Tenders  See  Page  52 
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Write  us  for  in- 
formation on  : 

Block  Mactiinery, 

Brick  Macliinery, 

Ornamental  Molds' 

Mixers,  Tampers, 

Derricks,  Screens, 

Tile  Machinery, 

Sewer  Pipe  Molds, 

Fence  Post 
Molds, 

Waterproof- 
ing, etc. 


"Windsor  Ideal"  Batch  Mixer 


Ideal  Concrete  Machinery  Co.,  Ltd. 


WINDSOR,  ONTARIO 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  mig-ht  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 


To  Contractors,  Railroads,  Mines,  etc., 
Using 

Carbic  Flare  Lights 

Notice. 

All  orders  for  CARBIC  CAKES,  for  use  in  CAR- 
BIC FLARE  LIGHTS  will  receive  prompt  atten- 
tion if  forwarded  direct  to  this  office. 

Wire  or  Write  Immediate  Shipment 

CONTRACTORS 

Are  you  using  a  CARBIC  LIGHT  on  that  RUSH 
JOB?  If  you  are  not  you  are  losing  TIME  and 
MONEY,  and  it  will  pay  you  to  sit  down  and  figure 
it  out. 

Good  Light  is  most  essential  in  order  to  make  a 
good  job,  and  good  jobs  add  to  your  reputation  as  a 
Contractor. 

On  your  reputation  depends  your  future. 

Use  a  CARBIC  LIGHT  on  the  job,  and  insure 
yourself  against  faulty  construction,  which  in  time 
will  ruin  your  reputation  as  a  Contractor. 

Full  particulars  on  Application 

W.  L.  FOSTER 

8  Lombard  Street 


Toronto,  Can. 


II' 

j 


Osgood 


''18"  3/4-yd.  Traction  Revolv- 
ing Shovel,  with  horizontal 
type  hoisting  engines.  Inde- 
pendent steam  steering  engine 
operated  from  either  side  of 
shovel ;  also  hand  steering  de- 
vice. 

Full  submerged  tube  type 
boiler  built  to  pass  inspection 
in  all  Canadian  Provinces. 

Shovels  in  stock  for  immediate 
shipment. 


The  Marion  Osgood  Company 


p.  O.  Box  515    MARION,  OHIO 


Canadian  Agents: — Kelly  Powell,  Limited — Head  Office 


602  McArthur 
Building, 


WINNIPEG.    Branch  MONTREAL 
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INGERSOLL,  ONTARIO  Miscellaneous 


Tenders  for  Pavement 


Sealed  tenders,  addressed  to  W.  K.  Smith, 
Town  Clerk,  will  be  received  up  to  noon,  Sep- 
tember 2,  1916,  for  the  construction  of  approxi- 
mately 1,K(K)  square  yards  of  concrete  pavement 
and  1,200  lineal  feet  of  concrete  curb. 

Plans  and  specifications  may  be  seen  at  the 
ofificc  of  the  Town  Clerk,  and  at  tlie  office  of  the 
Contract  Record,  .347  Adelaide  Street  West,  To- 
ronto. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

ERNEST  J.  HOLLAND, 
33  Town  Engineer. 


TOWN    OF  THOROLD 

PROVINCE  OF  ONTARIO 


Sewerage  System 


Sealed  tenders  will  be  received  by  the  Town 
Clerk  until  8  p.m.  Wednesday,  August  25th, 
1916,  for  the  construction  of  a  .system  of  sanitary 
sewers  in  St.  Andrews  Ward,  comprising  about 
14,225  lineal  feet  of  pipe  laying;  also  for  the 
construction    of   sewage   inunping  station. 

Sewer  pipes  are  to  be  furnished  by  contractor. 

Machinery  to  be  furnished  and  installed  by 
corporation. 

Plans  and  specitications  may  be  seen  at  the 
resident  engineer's  office,  Tliorold,  or  at  the 
ofifice  of  the  chief  engineers.  Mail  Building,  'i'o- 
ronto,  on  and  after  August  J3th,  1915. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

JOSEPH   BATTLE,  Esq.,  Mayor. 
I).  J.  C.  Munro,  Esq.,  Town  Clerk. 
CHIPMAN  &  POWER,  Engineers. 
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FOR  QUICK  SALE 

A  One-Ton  Motor  Truck 

In  Excellent  Condition 
Will  Sell  Cheap  for  Cash 

Apply  J.  LANG, 
40  West  Richmond  Street,  Toronto 


Fires 

Cache  Bay,  Ont. 

The  sawmill  of  Geo.  Gordon  &  Com- 
pany, Limited,  has  been  destroyed  by 
fire.  The  loss  is  $125,0fJ0,  and  tlie  insur- 
ance $8:{,000. 

North  Vancouver,  B.C. 

Five  cottages  on  Fell  Avenue,  belong- 
ing to  Capt.  Chas.  Gates,  163  Hastings 
Street  West,  have  been  destroyed  by 
fire.  The  loss  amounts  to  $5,500,  partly 
covered  by  insurance. 

St.  Thomas,  Ont. 

The  smoke  house,  sausage  room,  and 
warehouse  of  the  St.  Thomas  Packing 
Company,  Limited,  Gravel  Road,  have 
been  totally  destroyed  by  fire.  The  loss 
is  $15,000,  which  is  covered  by  insur- 
ance. 

Thorold,  Ont. 

M.  Kennedy's  store  and  boarding 
house  on  Front  Street  was  totally  de- 
stroyed last  week. 


Anique.  Que.' 

J.  A.  I'.rillant  is  receiving  prices,  cata- 
logues and  other  information  on  con- 
crete mixers,  library  fittings,  seating  fix- 
tures, shutters,  woodworking  machinery, 
Douglas  fir,  interior  trimmings,  and  ho- 
tel furniture. 

Orillia,  Ont. 

Mr.  T.  B.  Cramp,  37  Barrie  Road.  W., 
wants  prices,  catalogues,  etc.,  on  the  fol- 
lowing:— Cement,  fireproofing,  steel, 
metal  lath,  plate  glass  and  joist  lumber. 

Toronto.  Ont. 

The  Toronto  Hydro-Electric  Commis- 
sioners, 226  Yonge  Street,  will  receive 
tenders  until  August  26th  for  the  supply 
of  one  overhead  travelling  crane.  Speci- 
fications at  ofifice  of  purchasing  agent, 
15  Wilton  Avenue. 

CONTRACTS  AWARDED. 

Winnipeg,  Man. 

In  connection  with  the  tunnel  between 
the  Central  Power  House  and  the  Law 
Courts,  the  Provincial  Department  of 
Public  Works  have  let  the  contract  for 
concrete  work  to  Tremblay  and  Com- 
pany, 81  Sterling  Bank  Building,  at  $6,- 
.■i5(),  and  the  contract  for  piping,  to  Cot- 
ter Brothers,  Fort  and  St.  Marys  Streets, 
at  .f3,970. 


Late  News  Items 

Artemesia  Township,  Ont. 

Tenders  on  the  construction  of  a  rein- 
forced concrete  bridge  will  be  received 
until  6  p.m.,  August  21st,  by  the  Town- 
ship Clerk,  W.  J.  Bellamy,  Flesherton, 
Ont.  Plans  and  specifications  at  ofifice 
of  the  Engineer,  R.  McDowall,  C.  E., 
Owen  Sound,  and  of  the  Clerk. 

McAuley,  Man. 

The  School  Board  have  let  the  gen- 
eral contract  for  the  erection  of  a  school 
to  (ieorge  Minkley,  1935  Robinson 
Street,  Regina,  at  $12,875.  Fittings  will 
l)e  i)urchased  by  the  general  contractor. 

Montreal,  Que. 

In  connection  with  the  flats  being  built 
for  M.  Masson,  926  St.  Denis  Street,  the 
carpentry  contract  has  been  let  to  the 
general  contractors,  U.  Pauze  &  Fils 
Company,  326  Greene  Avenue,  and  the 
contract  for  brick  and  stone  work  to  O. 
.Archambault,  610  Pare  Lafontaine. 

Ontario  Province 

Tenders  will  be  received  until  noon, 
Septeml)er  1st,  by  J.  W.  Pugsley,  Depart- 
ment of  Railways  and  Canals,  Ottawa, 
for  the  supply  and  construction  of  sluice 
])ipes,  valves,  operatin,g  machinery  and 
electric  equipment  for  Swift  Rapids  Dam. 
Plans  and  specifications  with  the  Super- 
intending Engineer,  Trent  Canal,  Peter- 
borough, and  at  the  Department,  Otta- 
wa. 

Ottawa,  Ont. 

In  connection  with  the  apartments  be- 
ing built  at  Laurier  and  Chapel  Streets 
by  Leon  Petegorsky,  87  Goulbourne 
Avenue,  the  contract  for  painting  has 
been  let  to  W.  J.  Carson,  293  Laurier 
Avenue  W.,  and  for  heating  to  Coldrey 
&  Chapinan.  348  Rideau  Street.  Plaster- 
ing by  day  labor. 

The  contract  for  heatin.g  and  plumb- 
ing at  the  apartments  in  course  of  erec- 
tion for  Frank  Bossie,  542  Laurier  Ave- 
nue W.,  has  been  awarded  to  Gauthier 
&  Company,  307  Dalhousie  Street. 


Owen  Sound,  Ont. 

W  ork  has  been  commenced  by  day 
labor  on  the  erection  of  an  addition  to 
the  tannery  of  the  McQuay  Tanning 
Company,  Limited,  1852  Third  Avenue. 
Approximate   cost,  .$15,000. 

Regina,  Sask. 

In  connection  with  the  Mail  Order 
Building  to  be  erected  for  the  Robert 
Simpson  Company,  the  contract  for  the 
supply  of  steel  reinforcing  bars  has  been 
awarded  to  the  Burlington  Steel  Com- 
pany, Limited,  Hamilton,  Ont. 

St.  John,  N.B. 

F'rogress  is  being  made  on  the  erection 
of  stores  for  Scovil  Bros.,  King  Street, 
by  the  general  contractors,  B.  Mooney 
&  Sons,  112  Queen  Street.  The  con- 
tract for  galvanized  iron  and  roofing 
work  has  been  let  to  John  E.  Wilson 
Company.  Limited.  Sydney  Street.  Es- 
timated cost,  $60,000. 

Thorold,  Ont. 

The  work  on  sewerage  extension  in 
St.  .A.ndrew's  Ward,  for  which  tenders 
are  being  received,  will  be  sub-divided 
into  the  following  contracts: — (a)  sewers 
in  westerly  section  of  the  Ward;  (b) 
sewers  in  easterly  section  of  the  Ward: 
(c)  cast  iron  sewage  force  main;  (d) 
sewage  pumping  station.  Engineers. 
Chipman  &  Power,  204  Mail  Building. 
Toronto. 

Winnipeg,  Man. 

Tenders  will  be  received  until  .A.ugust 
21st  by  the  Chairman  of  the  Board  of 
Control  for  the  supply  of  between  1,000 
and  2,000  square  yards  of  creosoted  wood 
paving  blocks.  Specifications  at  ofifice 
of  the  Engineer,  W.  P.  Brereton,  223 
James  Avenue. 


A  \vriter  in  the  American  Machinist 
says,  in  laying  out  drawings  of  mach- 
inery, it  often  happens  that  the  draughts- 
man desires  to  space  off  a  part  of  the 
work  into  a  number  of  small  divisions, 
such  as,  for  example,  the  threads  of  a 
screw,  the  teeth  of  a  rack,  or  a  series 
of  equi-distant  lines  upon  which  to  plot 
a  curve.  If  his  scale  happens  to  be  in 
divisions  corresponding  to  those  desired, 
it  may  be  used;  otherwise  the  method 
below  is  useful: — Take  an  ordinary 
thread  gauge  and  draw  it  lightly  over 
the  point  of  a  soft  lead  pencil  until  the 
teeth  become  slightly  coated  with  gra- 
phite. Then  press  it  firmly  upon  the 
drawing  at  the  place  where  the  divisions 
are  desired.  It  will  be  found  upon  lift- 
ing the  gauge  that  each  tooth  has  left 
its  imprint  on  the  drawin,g.  This  series 
of  little  black  dots  may  then  be  used  as 
the  desired  spacings. 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

^  I  IS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  *'Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 
INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative:— J.  W.  ANDERSON.  7  Bank  Street  Chambers 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6,300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean,  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

British  &  Foreign  Building  Stones,  by  John  Watson, 
Published  in  1911  at  the  University  Press,  Cam- 
bridge, England.    483  pages.    Price  50  cents. 

Building  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
165  pages,  illustrated.    Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Townc. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Well's,  C.E. 

Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
.Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 
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Save  50% 


on 


Stone  Sawing 


Anderson 

"Diamond  Reinforced" 

Saw  Tooth 


After  costly  experimenting,  we  have  pro- 
duced a  Saw  Tooth  which  enables  diamond 
saw  owners  to  reduce  their  cutting  (independ- 
ent of  labour)  by  50  per  cent. 

This  Tooth   is  the  "ANDERSON  REIN- 
FORCED DIAMOND  SAW  TOOTH." 

This  Tooth  contains,  instead  of  one  solid 
diamond,  a  number  of  small  pieces  making  up 
the  same  weight.  The  double  advantage  be- 
ing that  it  COSTS  LESS  and  LASTS 
LONGER. 

With  the  Reinforced  Diamond  Tooth  the 
diamond  is  inserted  in  a  broken  condition,  and 
perfectly  reinforced  with  steel.  As  the  tooth 
wears  down  only  small  pieces  can  go  to  waste, 
mere  dust,  and  it  is  impossible  for  them  to 
suffer  loss  through  entire  or  partial  breakage 
so  common  with  teeth  cutting  the  harder 
building  stones. 

When  the  first  layer  of  the  small  pieces 
have  done  their  work  and  are  worn  away,  the 
second  layer  comes  into  cutting  action,  and 
so  on.  until  the  teeth  are  worn  out. 

Write  us  for  prices. 

Geo.  Anderson  &  Co. 

of  Canada  Limited 

QUEBEC  BANK  BUILDING, 

MONTREAL 


GUILTY  ? 

Are  you  in  the  habit  of  using  such  (eiins  as 
"galvanized  sheets"  —  "iron  sheets"  —  "steel 
sheets" — "sheets" — "sheet  metal" — "black  sheet 
iron  "  ^ —  and  other  meaningless  phrases  in  your 
specifications  ? 

Do  you  know  what  is  actually  furnished  when  you 
use  those  terms? 

The  most  inferior  grade  of  sheet  metal  could  be 
furnished  on  such  specifications. 

Play  safe — specify 


SHEETS 
They  are  corrosion-resisting 

The  name  "  Toncan  Metal  "  on  your  specifications 
assures  the  use  of  the  most  durable  sheet  metal 
made  from  iron  ore.    And  the  cost  is  moderate. 

All  genuine  Toncan  Metal  bears  the  Toncan  Metal 
Stencil. 

Get  the  "Text  Book  on 
Corrosion"  without  cost. 


The  Pedlar  People 


Limited 


OSHAWA,  ONT. 

Canadian  Distributors 


The  Stark  Rolling  Mill  Co. 
CANTON,  OHIO 

Sol*  Makers 
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We  design,  furnish  machinery  for, 
and  build  complete 

MINING  PLANTS, 
CRUSHING  PLANTS, 
HYDRATED  LIME  PLANTS, 

and  Gravel  and  Coal   Handling  Equipment 

Rock  &  Power  Machinery  Co. 

58  Church  Street  -      -  TORONTO 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Oflice-M  4515-M  4516      Residence— P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


Sales  Offices 
WelUnd  •  Onlarie 

Cobalt  Ontario 
7  Bank  Street  Chamberi 

Ottawa 
417  New  Birki  Buildini 
Montreal 


STANDARD  STEEL 


Beams  Channels 
Amies  -Plates 

Alway.  in  Stock  CONSTRUCTION  CO. 


Rainforcins  Bars 

"Self-Sen  tering" 

Corrugated 
Sheeting 

Send  for  Stock  List 


LIMITED 
WELLAND 


CANADA 


Mani  facturkhs  and  Erectors 


Steel  Buildings  and  Bridges 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  In  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly.  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


"AMERICAN" 

ENAMELED  BRICK 

used  for  prominent  and  representative  buildings  of  every 
character. 

Their  INDIVIDUALITY.  DISTINCTIVENESS 
and  BEAUTY  make  them  especially  adaptable  for  ex- 
terior use. 

Write  for  information. 
AMERICAN  ENAMELED  BRICK  &  TILE  COMPANY 

1182  Broadway,  New  York. 


KAHN 


CURB 
BARS 


Straight-or  Curved  I  Bars 


The  scientific,  practical,  efficient  and  economical 
protection  for  edges  of  concrete  curbs,  columns, 
walls,    entrance    posts,  platforms. 

Write  for  Highway  pamphlet  describing  Cuib 
'Bar  and  also  Armour  Plates. 


T^nit  of  Plate  and 
Anchorage,  Substan- 
tial Steel  Protection. 
Rigid,  Positive  An- 
chorage. No  Split- 
ting of  Concrete. 
Kasy  to  handle  and 
install. 


TRUSSED  CONCRETE  STEEL  CO.  OF  CANADA,  LIMITED,  ^•'^r.""- 
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MORRIS  FOLDING 
TUOULAR  STEEL 
TRIPOD 


In  stock,  any  load,  any  heigfht. 


This  is  a  strong,  light,  portable 
"shear"  which  has  replaced  the 
old-type,  heavy  timber  derrick  for 
laying  sewer-  and  water-pipe,  sett- 
ing stones  and  monuments,  erect- 
ing poles  and  columns,  loading 
cars,  hoisting  materials  on  new 
structures,  and  for  many  other 
purposes. 

Each  leg  is  fitted  with  a  pointed 
foot  for  hard  ground  and  a  broad 
flange  for  soft  soil. 

WRITE  FOR  BULLETIN  Y  17. 

Bulletin  A7  deals  with  the  Morris 
Worm-Gear  Chain-Block. 


THE  HERBERT  MORRIS  CRANE 
&  HOIST  COMPANY,  Limited, 

EMPRESS  WORKS,  Peter  Street,  TORONTO. 


MARSH  AND  HENTHORN 

MODERN 

HOISTING  MACHINERY 


M  &  H  Hoisting  Engine  driving  Piles  in  Harbor  at  Port  Weller,  Ont. 

Standard  Machines  in  stock.     Prompt  shipments. 
Prices  moderate 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 

Sales  Agents:     Mussens  Ltd,  Montrcel 


Gooldy  Shapley  &  Muir  Co. 

Limited 

Brantford        Winnipeg       Regina  Calgary 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water    supply    outfits    of  every 
description. 

CORRESPONDENCE  SOLICITED 
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Other  Men  Have  Done 
the  Proving,   FOR  YOU 


There  is  no  dovibt  or  risk  wlien  you  huy  a  drowning — ■ 
you  know  just  what  it  is  going  to  rlo  ^o^  you.  It  has 
all  been  demonstrated  and  proved  Iiy  ustis  before  you. 
For  instance — recently  tinee  men  with  a  irane  d'd  in  42 
minutes  a  certain  job  that,  l)y  hand  lalior  used  to  need 
five  men  working  six  days.  There  are  many  similar  in- 
cidents in  our  records,  things  already  done  showing 
wliat  to  expect.  Ask  us  for  data  on  work  such  as 
yours  and  determine  for  yourself  the  saving. 

The  Browning  Company,      Cleveland,  0. 

Sales  Ofifices  : 

New  York        Chicago        Philadelphia        San  Francisco 

Canadian  Sales  Agents:  W.  W.  Butler  Co.,  Ltd.,  Montreal. 


Another  Triumph 

A  Ford  Meter  Tester 
for  $45 


Tin-  "Baby"  Ford  is  a 
real  triumph,  for  it  pos- 
sesses all  the  high  quality 
of  every  Ford  product. 
The  secret  of  the  low  price 
is  due  to  the  simplicity  of 
construction.  This  sim- 
plicity enables  you  to  test 
your  meters  rapidly  and 
accurately.  That  means 
time  and  money  saved. 
The  "Baby"  Ford  elimin- 
ates troublesome  fittings, 
hose  and  other  useless 
contraptions. 

The  "Baby"  Ford  will 
pay  for  itself  in  Increased 
water  receipts.  Let  us 
show  you. 

Write  for  details  now. 

The  Ford  Meter 
Box  Co. 

Wabash,  Ind. 


"Hammer  Brand" 

Hard  Wall  Plaster 


It  neither  loosens  nor  falls  off,  it  allows  car- 
penters to  follow  plasterers  withovit  loss 
of  time  and  lasts  as  long  as  the  building. 


Albert  Manufacturing  Co. 

Hillsborough,  New  Brunswick,  Canada 


Pure 
Warm 
Air 

From  The 


KELSEY 

The  "Kelsey"  warm-air  generator  is  the 
ideal  method  of  heating  and  ventilating  schools, 
offices,  public  buildings  and  residences.  Cold 
fresh  air  is  taken  from  out-of-doors  and  warmed 
(not  burned)  by  the  "Kelsey".  The  warmed 
fresh  air  is  distributed  through  the  building,  pro- 
viding comfortable,  healthful  ventilation. 

Have  you  the  "Kelsey"  literature? 

The  James  Smart  Mfg.  Co. 

Limited 

Brockville,  Ont. 
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A  double  automatic  Brake  Dumbwaiter 
Automatic  two  ways.    UP  and  DOWN. 

Patented  in  Canada 

We  want  live  representatives  everywhere  in  Canada. 
Write  us  for  parlicularij. 

Chelsea  Elevator  Company 

332  West  26  St.,  N.Y.  City,  U.S.A. 


THC  PATENT       ^    -^Qf^^  -,,,. 

STONE , ORE, ROCK  E"^ 

THe  HOST  EFFICIENT  l"^^  \a 

FOR  ALL  SERV/C£S  u  -^S^*' 

CONCRETEtTAR  MACADAM  MACHINERY g4^;^5^'^' 

■ .  ■  arRATORr&  roller;-  crush  e  r  s  .  ,;■ ' :  ■ : ,  ■ 

G00DW1N.BARSBY&C5  LEICESTER  ENG. 


SUPERIOR  IN  EVERY  DETAIL 


Th«  RiC'WiL  Underground  Pipe  Covering  Co. 


Ric-wiL 

fMethoD  of  Inaulat- 
ing  Underground 
Steam  and  Hot 
Water  Pipes. 

GET  A  CATALOG 

Cleveland,  Ohio 


\X7E  can  supply  promptly  at  economical  prices 
your  every  requirement  of 

r.are  Copper,  Brass  and  Bronze  Wires 

Standard  C.  C.  C.  Wire  (Colonial  Copper  Clad) 

Weatlierproof  W^ires,   Rubber   Insulated  Wires 

\  arnished  Cambric  Insulated  Cables 

Fibre,  Paper  and  Rubber  Insulated,  I.eadeil  Cables 

,\rmored  Cables  of  all  kinds 

Cable  Terminals,    junction    Boxes,  etc. 

Montreal,  Que.  Winnipeg,  Man.  .Seattle,  Wash. 


Write  our  nearest 
prices. 


)ffice  for  estimates  and 


Standard  Underground  Cable  Co.  of  Canada,  Limited 
Hamilton,  Ont. 


Montreal,  Que. 


Winnipeg,  Man. 


Seattle,  Wash. 


IDEAL 
BRICK 
CHIMNEYS 


are  built  of  the  very  best 
brick — and  constitute  the 
most  satisfactory  and  econ- 
omical chimney  possible. 

Contracts  taken  anywhere 
in  Canada. 


Get  our  specifications  and 
quotations. 


Chimney  at  liLrUn.  lint. 
110  high.   Base  .s  .'  square 


All  material  used  in  our 
chimneys  is  made  in  Can- 
ada. 


Ideal  Incinerator  &  Contracting  Co.,  Ltd. 
No.  2  Manning  Arcade  Annex,  Toronto 


PAGE 


FLAT 
SHEET 


REINFORCEMENT 


Lies  Flat— Costs  Least  to  Lay 


The  modern  reinforcement.  t'ifty  per  cent 
squares.  No  internal  strains  in  "forming." 
cent,  laying-cost. 

WIDELY  USED 

PAGE  FABRIC  used  in  the  J.  R.  Booth  Plant 
at  Ottawa;  Anglo-Canadian  Leather  Plant  at 
Huntsville;  Chamblay  Dam  at  Monfcal ; 
Harris  Abattoir  at  Toronto;  C.  P.  R.  Yards 
at  Brantford,  and  in  many  miles  of  street- 
paving  at  Oakville,  Windsor,  Walkcrvillc, 
^t-^  Aylmer  and  Sandwich. 


stronger — 700  per  cent,  more  bond-contact — than  rounds  or 
Lies  flat  witlioul  weighting.     Saves  'J5  per  cent,  to  50  per 


TWO  SIZES 

PAGE  FABRIC  supplied  in  :}  in.  x  6  in. 
mesh  for  structural  uses,  and  (J  in.  x  lU  in. 
mesh  for  roadway  and  bridge-Hoor  work. 
FL.\T  SHEETS  maximum  4  feet  wide  by 
car-length.  Also  in  ROLLS,  4  feet  wide,  any 
length.  SPECIAL  MESHES  to  order. 
Send  blue  prints  or  specifications  for  estimates 


FREE  SAMPLES'and  new  illuttraled  rbookletT  No.  5 
I  withjt.ble.i  on  request.    WRITE  for  th.m  TO  DAY. 


PAGE 


WIRE 
FENCE 


r^rWIin  A  IVT'V    I  X  J        TORONTO  MONTREAL 

COMPANY  Ltd.  walkerville 


ST.  JOHN 


00 
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For  Speed  in  Derrick  Swinging 

No  Dead  Centers 

DAKE  Swinging  Gear 

a  7  H.    I*.   enKinf  ainl   swiii^iTig  f^car 
compact  42-in.   x  40-in.  i>ase? 
That  is  the  DAKE. 
Can  l)e  installed  in  any  convenient 
place   near   main   hoist    or   can  be 
bolted  to  the  skids  in  front  of  your 
double   drvun   hoist.     The  swinging 
drtmi   is   low,   giving   lots  of  clear- 
ance for  the  hoisting  lines. 
The  compact    DAKE  square-piston 
motor,  for  air  or  steam,  has  only 
two  moving  parts,  and  can't  stick 

  on  a  dead  center.     QUICK  /\CT- 

INC; — trouble-proof. 

Write  for  the  Dake  catalog  just  out, 

DAKE  ENGINE  CO,,  Grand  Haven,  Mich,,  U,S,A, 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  placet : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sandy  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Pbonea,   Office  North  {  ^      EveoinK*,  North  2107 


VANCOUVER  WOOD  PIPE 

&  TANK  CO.,  LTD, 


Contractors  for  Waterworks  Construction, 
Manufacturers  of  Wire- Wound  Wood  Pipe,  Continuous  Stave 
Pipe,  Tanks,  Silos,  Steam  Casing. 
See  our  new  patented  Wood  Pipe  Coupling-Positively  LEAK  PROOF. 


Wrte  (or  1915  Catalogue 


319  Pender  St. 


VANCOUVER,  B.C. 


"Galvaduct"  and  "Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sole  Manutacturera  under  Cacadiaa  and  U.  S.  Letteri  Patent 

Toronto       -  Canada 


Cawthra  Mulock,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  :— TORONTO 


C  AST  I  R 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 
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Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 

Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted.  ^ 

Send  for  catalogue  and  pricea 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

SpecitJists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 
Frost -Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
NEW  YORK  CITY 


"A  ready-made  bon-fire  on 
top  of  my  house" 

Is  the  way  one  customer  described  his  wood 
Shingles  when  he  placed  his  order  for  "EAST- 
LAKE"  GALVANIZED  SHINGLES.  His 
neighbor's  house  and  barn  had  just  gone  up  in 
smoke  from  flying  sparks  settling  on  the  roof.  The 
scare  of  thousands  of  similar  cases  all  over  Canada 
help  you  land  big,  profitable  business  in  Eastlake 
Shingles  and  we  help  you  in  everyway — samples, 
up-to-date  illustrated  advertising  matler  for  dis- 
tribution, etc.  etc.    Write  us  today. 

Metallic  Roofing  Co.,  Ltd. 

Toronto     Manufacturers  Winnipeg 


SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
wood  and  steelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  mformation 
and  data  you  may 
require  on  this  class 
of  work. 

Send   us  your  blue 
prints  for  estimates. 
Send  fur  special  Tank  and  Tower  Catalofiue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto   Montreal  Limited        Winnipeg  Calgary 


I  I 


62 


THE   CONTRACT  RECORD 


August  18,  1915 


Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement— delivcied  in  5-haiiel  lots,  $1.85  per  bbl  ; 
with  bags,  $2.25;  car  lots,  $1.50  on  the  track, 
with  pkgs.  $1.90. 

Lime— grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff. 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $9.50;  "Tapestry"  brick, 
local,  $12  to  $20,  imported,  $20  to  $;iO ;  sand- 
lime  brick,  $7.50;  King  Edward  Siding;  $b.oO 
at  the  mill;  $8.50  delivered  on  the  job.  Pav- 
ing brick.  No.  1,  $1S  per  M.  f.o.b.  West  io- 
ronto;  No.  2  $14;  paving  blocks.  No.  1,  $-.4 
per  M  ;  No.  2,  $18.  Sun-Tex  face  brick,  $lb 
to  $20  per  M. ;  Denison  interlocking  hollow 
tile,  $60  per  M.    Lots  over  100,000,  $55. 

Concrete  brick— Quotations  f.o.b.  Toronto:— 
White  $52,  buff  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car : 
Crushed  stone-2in.,  $1.05;  lin.    $L10;   H  in., 
$1.10;   rubble   stone,  in   car   lots,   $1.10  per 
ton  f.o.b.  car. 

Sand— for  cement  or  brick  work,  $1.05  per  cu. 
vd  fo.b.  Toronto,  C.  P.  K.  siding;  85c  to 
$l'per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices  (wholesale)  delivered: 

HemIock-2  x  4  in.  to  2  x  12  in  8  to  l«i  ft., 
$•'0-  18  ft  $23;  1-in.  Hemlock  No.  1  $.^1, 
No'l  Hemlock  decking  $22  to  $23;  No.  2 
Hemlock,  dimension  and  1  in.,  $16  to  $18. 

Pine-l-in.  by  4-in.  to  6-in.,  $27;  l  i"-  by  8-in 
$29;  l  in.  by  10-in.,  $30;  Im.  by  12-in.,  $30 
to  $32;  2  in.   by  4-in.   to   13  in.   white  pme 
12  ft.  to  16. ft.  '°  ^ 

and  10-in.  pine  shelving,  $33  to  $3b,  i/»  x 
12-in.  pine  shelving,  $45;  No.  1  white  I'lne 
flooring,  $34;  No.  1  spruce  flooring,  $26;  No. 
1  pine  decking  D  2  S,  $28;  spruce  decking, 
$26-  No.  1  pine  V.  or  beaded  sheeting, 
$;^5;  No.  2  ditto,  $:i2 ;  pine  trim  4-in.  cas- 
ing, $1.75  per  100  ft.;  5-in.  ditto,  $2;  8-in. 
pine  base,  $2.75  to  $3.25;  4-in.  pine,  window 
stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.35;  N.  B 
extras  $4;  N.  B.  clears  $;i.45 ;  No.  1  pine  latli 
$5  50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8  10  x  10, 
10  x  12  12  X  12,  12  X  14,  8  X  10,  8  x  12, 
10  x  14,  14  X  14.  8  X  14,  12  x  If),  14  x  16, 
16  X  16,  $.32,  retail  $37 ;  10  x  16,  14  x  IS,  16  x 
18,  $30;  8  X  16,  12  x  18,  IS  x  IS,  $30;  16  x 
18  14  X  20,  16  x  20,  $30.50;  8  x  18,  12  x  20, 
18' X  20,  $40;  10  x  20,  $37.50;  8  x  20,  14  x  22, 
16  X  22,  18  X  22,  20  x  22,  22  x  22,  $45 ;  12  x 
22,  $39;  10  x  22,  $39.50;  8  x  22,  14  x  24,  18  x 
24,  20  x  24,  22  x  24,  24  x  24,  12  x  24,  10  x 
24,  $45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars— .$2.25  base;  twisted  and  de- 
formed, $2.50;  structural  sections  $2.75  to  $3. 

Galvanized  iron— 28  gauge  $5.35. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4-in.  $34  ner  net  ton;  6-in.  to  12- 
in.  $33;  12-in.  up  $32.50,  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets— 26  gauge  $5.20  per  sq.,  28 
gauge  $3.00  to  $3.50  per  100  pounds. 

SEWER  PIPE 

Sewer  Pipe — Toronto  prices  (wholesale)  f.o.b.  fac- 
tory, 4-in.,  25c  per  ft.;  6  in.,  40c  ft.;  8-in., 
55c  ft.;  9-in.,  70c  ft.;  12-in.,  $1  ft.;  15in., 
$1.40.;  IS-in.,  $1.90  ft.;  20-in.,  $2.25  ft.;  24- 
in.,  $3.25  ft. ;  less  74  per  cent.,  4-in  to  12-in., 
70  per  cent.,  15-in.  to  18-in.,  65  per  cent.,  20- 
in.  to  24  in. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
bags  extra ;  sanded  $4.50,  in  car  lots  at  the 

yai  d. 

Hydrated  lime— $9.50  to  $11  in  20-ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown  and  Standard 
white  brands,  $1.50  per  bbl. ;  Shield  brand 
•$1.25;  New  Brunswick  $2.50. 

Rope — manilla,  16c  basis,  second  grade  1,3c  basis, 
sisal  rope,  IOV2C  basis;  African  rope  l.'Jc. 

PAINTS  AND  OILS 
White  lead— ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls.,  85c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  82c.  per  gal. ;  red  lead, 
dry,  $8  per  100  lbs. ;  putty  in  bulk,  bbls., 
$3.50  per  100  lbs.;  in  100-lb.  drums,  $3.85; 
putty  in  25-lb.  tins,  .$4.00  per  100  lbs.  ;  steel 
sash  putty,  $4.00  per  100  lbs. ;  turpentine,  in 
bis.,  68c.  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 
sacks. 

Lime — Hydrated,  $12  per  ton  ;  lump,  $9. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  buff  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  buff  (rougli), 
$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick— grey  $22,  red  $22,  buff  $23. 
white  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Crushed  Stone— 2  in.,  $1.40;  V^  in.,  $1.65;  J^-in., 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each;  50  per 
cent,  at  $19.25;  60  per  cent,  at  $20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.3 
grs.,  $8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No.  7,  23.1  grs.,  $14.50;  No.  8,  30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15.00  each;  No.  3,  20  shots,  25  lbs., 
$22.00;  No.  4,  50  shots,  45  lbs.,  $42.00;  No. 
5,  100  shots,  53  lbs.,  $70.00.  Leading  wire, 
in  coils  of  500  ft.,  Ic.  per  ft.;  leading  wire, 
twin  cable,  in  coils  of  250  ft.,  3c.  per  dble. 
ft. ;  connecting  wire  in  coils  or  spools,  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3.50,  double  strength 
$4  10;  6- foot,  single  $4.04,  double  $4.64;  8- 
foot,  single  $4.58,  double  $5.18;  10-foot, 
single  $5.12,  double  $5.72;  12-foot,  single 
$5.66,  double  $6.20;  14-foot,  single  $6.20, 
double  $6.80;  16-foot,  single  $6.74,  double 
$7  34;  18-foot,  single  $7.28,  double  $7.88; 
20-foot,  single  $7.82,  double  $.S.42;  22-foot, 
single  $8.57,  double  $9.17;  24-foot,  single 
$9.32,  double  $9.92;  26-foot,  single  $10.07, 
double  $10.67;  28-foot,  single  $10.82,  double 
$11.42;  30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2.75;  1  in. 
x  1  in.  X  !^  in.,  25c.  extra;  Vi  in.  xW  in. 
X  ^/i  in,  50c.  extra.  Boiler  plates — in. 
thick  and  thicker,  $2.20.  Circular  plates — 
Flange  quality,  30  in.  dimensions  and  over, 
$2.45;  under  30  in.  dimensions,  $2.65.  Beams 
and  channels — Under  35  lbs.  per  yd.,  $3.00; 
35  lbs.  per  yd.  and  over,  $2.85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.85;  28  gauge,  $3.50  per  sq.  net  cash.  Cop- 
per bearing  sheets — Keystone  black,  28  U.  S. 
gauge,  $3.15  per  100  lbs. 

SEWER  PIPE 
Straight  pipe  (per  foot) — 4-in.,  25c;  6-in.,  40c; 
8-in.,  65c;  9-in.,  10c;  10-in.,  80c;  12-in.,  $1; 
24-in.,  $3.26.    Bends,  each,  76c,  $1.20;  $2.20, 


$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $.3.15,  $3.WJ, 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90,  $5.50,  $8,  $26.  Y.  Pipe, 
2!^  ft.,  $2,  .$3,  $4.12,  $5.25.  .$6,  $8.50,  $27.60. 
Syphon,  $2.25,  $.3.60,  $6.60,  $8.40,  $9.6fJ,  $15, 
(12-in.)  Huchan  trap  cesspools,  aouble 
syphon,  running  trap  and  hand-hole  trap, 
$2.25,  $.3.(jO,  $6.0,  $8.40,  $9.60,  $15  (12  in.; 
These  prices  are  subject  to  a  discsunt  of  CJ 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10.00  per  ton.  Plaster  of 
Paris— $2.35  per  bbl.  Rope— Best  .Manilla, 
16c  basis  per  pound;  British  manilla,  IZ'/iC 
basis;  African  hemp,  IHyic;  sisal  rope,  ll'/ic. 
basis;  lath  yarn,  lOJ^c.  Boiled  linseed  oil — 
in  barrels,  72^c.  per  gal.  of  9  lbs.  Raw  lin- 
seed oil — in  barrels,  70c.  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbl.  lots.  $2.60;  in  car 
load  lots,  $2.20.    Bags  10  cents  extra. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buflf,  $35 ; 
common  red  stock,  $25 ;  common  grey 
stock,  $12 ;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone — 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
f^-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — I'A  and  2-in.,  $2.65;  K  in.  and 
1-in.,  $2.90;  J^-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $40; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $.32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$00;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  6  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12.  12  x  12,  $38;  10  x  14,  14  x  14,  14  x  16, 
6  X  10.  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16. 
16  X  10,  14  X  18,  16  X  IS,  18  x  18,  20  x  20, 
$40;  6  X  14,  8  x  14,  12  x  18,  18  x  20,  $42;  6 
X  16.  6  X  18,  6  X  20,  8  x  16,  8  X  18,  8  x  20, 
10  X  18,  10  x  20,  12  X  20,  14  x  20,  16  x  20. 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
^t'.  5'A-in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension,  $5.50;  band- 
sawn,  $7. 

STEEL  AND  IRON 

Steel — Round  bars,  $2.35  per  100  lbs. ;  square 
twisted,  $2.45  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  64) 
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RAILS 


BILLETS 


Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

BAR  STEEL 


LIMITED 


Warehouse  Stocks  : 

SYDNEY,  N.  S. 
MONTREAL,  QUE. 
TORONTO,  ONT. 
FT.  WILLIAM,  ONT. 


Sales  Offices  : 

SYDNEY,  N.  S. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 


Mills  and  General 
Offices : 

SYDNEY,  N.  S. 


WIRE  NAILS 


and  other 


WIRE  PRODUCTS 


"Pillar  Brand" 


Hardwall  Plaster,     Cement  Plaster 
Land  Plaster,  Whitewall  Finish,  Plaster  of  Paris 

For  the  best  results  from  gypsum  products — specify  "Pillar  Brand."  This 
brand  of  hardwall  plaster  is  mixed  with  the  highest  grade  goat  and  cattle  hair, 
thoroughly  washed  and  specially  prepared.  It  makes  a  hard,  clean,  sub- 
stantial wall. 

"Pillar  Brand"  plasters  are  noted  for  their  whiteness,  quick  setting  qualities 
and  hardness. 


Shipments  by  rail  or  water: 


Write  us  for  prices. 


The  lona  G5rpsum  Co.,  Limited 

Head  Officey  Sydney,  N.  S.  Mills,  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS-continued. 


(Continued  from  paRiMfi"' 

SEVVKK  PIPE 
Sewer  Pipe — Wliolcsale  piices  f.o.lj.  Winnipeg, 
per  ft.,  3  in.,  9  cents;  4  in.,  11  cents;  5  in., 
l(i  cents;  0  in.,  IS'A  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in,,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $13  per  ton;  sand- 
ed. $7.51),  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton;  Hammer  Brand,  $3.75  per 
1)1)1.,  in  bags  $15.00. 

PAINTS  AND  OILS 

Paints  and  Oils. — White  lead,  ground  in  oil,  $11.50 
per  100  lbs. ;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal.;  dry  red  lead,  $10.00  per  100 
lbs. ;  putty  in  bulk,  $3.25  per  bbl. ;  putty  in 
251b.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

CEMENT,  l.IME,  AND  BRICK 
Cement — Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
house, sacks  extra;  Keens  cement,  $32  per 
ton.  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  .$9.50  per  bbl.  ; 
white  Portland  cement,  $7.50  per  bbl.  of  .350 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
Brick— Common  red  brick,  .$9.00  f.o.b.  wareliouse. 


.$9.00  in  car  lots  f.o.b.  Vancouver;  pressed 
red  brick,  $35  at  wareliouse;  pressed  butf 
brick  .$40  at  warehouse;  $33  in  car  lots; 
tapestry  brick,  $45  at  warehouse;  impervious 
brick,  $45  f.o.b.  buildings;  fire  brick,  $35  in 
car  lots,  .$40  in  warehouse;  fire  clay,  $12 
per  ton  in  car  lots. 

CRUSHED    STONE,    SAND,   AND  GRAVEL 

Crushed  stone— 2  in.,  $1.40;  1  in.,  $1.50;  .3/8  in., 
$1.50,  all  f.o.b.  scows. 

Sand — Brick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel— $1.25  per  yard  delivered. 

LUMBER   (BUILDING  MATERIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr.)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
IG  x  IG  to  20.  8  x  20,  $13  to  $15  squares. 

Commoti  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
Vancouver  prices  f.o.b.  warehouse: 
Steel — (round    and    square    bars)    $2.75  base; 
twisted  and  deformed,  $2.90;  structural  sec- 
tions $3.25  to  $3.75. 

Galavanized  iron — 28  gauge,  $5.75  per  100  lbs. 


Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  sheett 
$4.45,  9  and  10  ft.  sheets,  $4.60  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  10<J 
lbs. 

Steel  channels  and  beams,  angles  and  plate* — 
$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — V'ancouver  prices,  f  ob.  wareiiou>c, 
4  in.,  12'^c.  per  ft.;  6  in.,  21c.  ft.;  8-in.,  30c. 
ft.;  10  in.,  40c.  ft.;  12  in,  50c.  ft.;  15  in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in„  $1.50  ft.; 
24  in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster—  $1.3.00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 
Hydrated  lime — $13  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand.  $4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra. 
Welsh  slate — $11.50  to  $12.00  per  square,  f  o  b. 

Vancouver. 

Rope — Manilla,  full  coil,  16c.  basis;  2nd  grade, 
li'Ac.  basis;  sisal  rope,  12^c.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.,  $2.75  to  $3.25. 
White  lead— ground  in  oil,  $11.50  to  $12.50  per 
100  lbs. 

Boiled  linseed  oil — in  bbls.,  $1.02  per  gal.  o(  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.00  per  gal.;  red  lead, 
dry,  $10  to  $11  per  100  lbs.;  putty  in  bulk, 
bbls.  3c.;  putty  in  251b.  tins,  4c.;  turpentine 
in  bbls.,  90c. 


MITCHELL  CRUSHER 


For  Stone 
and  Ore 


We  manufacture  a  complete  line  of 
crushers.  Also  crushing  equipment 
for  quarries,  mines,  contractors  and 
builders. 

Mitchell  crushers  are  sturdily  built 
to  crush  the  hardest  materials. 

Get  our  prices, 

Woodstock 
Concrete 
Machinery  Co. 

Woodstock,  Ont. 
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Burlington  Steel  Co. 


(Formerly  Canada  Steel  Co.,  Ltd.) 

Hamilton,  Canada 


Limited 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

34  ,  7/8'  and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 


Plain  and  Galvanized 


Prompt  Shipment  from  Stock 


"Come  and  take  a  look  at  the  9  x  12  you 
furnished  us,  it  is  doing  fine  work." 

Mighty  nice  to  be  greeted  in  the  above  manner,  particularly  gratifying  because  ihe 
Engine  was  handling  a  big  clamshell  continuously — which  as  you  know  is  one  of  the 
hardest  forms  of  service — and  the  speaker  a  man  of  broad  experience. 

We  can  fill  your  requirements  just  as 
satisfactorily. 

Hoisting  and  Material  Handling  Plant 
is  our  specialty. 

Let  us  have  your  inquiry  for  whatever  you  need 
in    the    way    of    HOISTS,  CLAMSHELLS. 
PUMPS.   DERRICKS.    DREDGES.  Etc. 
We  can  interest  you. 


H.  E.  PI..VN'T  1790  St.  James  Street.  MontronK Que. 

KOBT.  H.VTilll.TON  &  CO   Viinoouvor.  IJ.C. 


Agents:— 


M.  Beatty  &  Sons 

Main  Office  &  Work.:  Limited 

Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Simcoe  Street 


K.  LEONARD  &  SONS   St.  John.  N.B. 

KEM.Y  I'OWEI.T,,  I,TD..  McArthvir  Bldfc.,  Winnipcp.  Sinn. 
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Jambs  Thomson,  Preiident. 


J.  G.  Allan,  Vic»-Pr*>id«nt. 


Jamks  a.  Thokmon,  Saoretary. 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO, 


LIMITED 


Manufacturers  of 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds 
of  Waterwo'ks  Supplies. 


3  inclies  to  6o  inches  diameter 

for  Water,  Gas,  Culvert  and  Sewer 
HAMILTON.  ONT, 


DUMP  CARS 

Made  to  dump  both  sides,  both  ends,  or  all  round. 
All  sizes  and  designs.    Steel  Construction. 


Mine  Cars 


Industrial  Cars 


The  side  dump  car,  U  or  V  shapetl,  or  constructed  as  sliown  above, 
offers  many  advantages  over  other  styles  for  brickyards,  contracting 
work,  sand  pits,  mines,  and  industrial  purposes.  Made  with  chilled 
semi  sleel  wheels,  cold  rolled  steel  axles,  high  carbon  roller  bearings  in 
dust  proof  boxes. 

RRfCK  MAKING  MACHINERY  of  all  kinds.  Special  attention 
paid  to  AUTOMATIC  CUTTER.S  and  the  equipment  of  brickyaids 
with  ARTIFICIAL  DRYERS. 

B.   E.   BECHTEL,    Waterloo,  Ont. 

(Successor  to  Bechtels  Limited) 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 

THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

1 54  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation,  Limited 


CAST  MTO*prp 


Head  OfBce 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc^  Casting^s  of  all  kinds,  Nooringr  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  
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Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries  solicited. 

CANADA  WIRE  &  IRON', 
GOODS  CO.,  Hamilton  . 


A  STEAM  SEPARATOR 

of  the  receiver  type  is  a  difficult  piece  of  plate  work  to 
make  absolutely  and  permanently  tight.  That  is  the 
reason  why  we  developed  our  Welded  Separator — not 
a  single  rivet  in  its  construction,  every  joint  and  seam 
being  a  perfect  weld.  The  shell  is  lap  welded,  the 
heads  are  set  in  by  our  patented  Line  Weld  method 
and  the  necks  are  attached  by  our  patented  Interlock 
method. 

PITTSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PITTSBURGH,  PA. 

ENGINEERS    FOUNDERS  MACHINISTS 

Represented   by  W.  M.  Campbell,  32  Albany  Ave.,  Toronto,  Ont. 


ATWOOO 


ATWOOD 


CANADIAN 
CHICAGO  BRIDGE&  IRON  WORKS 

BRIDGEBURG.  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  our  nearest  office  today  (or 
catalogue  No.  15 
Offices  :— 
BridgeburK.  Ontario.  130  Jan»^t  Street 
ChicafTO,  Illinois,  IHHO  W.  105th  Street 
New  York.  N.Y.,  30  Church  Stieet 
Shops:    Bridgeburg.  Ont. 
Built  lor C.P.R.  Montreal   Chicago,  111.  Greenville,  Pa. 


Warren 

Cast 
Iron 
Pipe 


Your  requirements  can  be  filled 
and  your  specifications  carried  out 
to  the  letter  whether  they  be  for 
standard  or  specials  in  cast  iron 
pipe. 

Large  stocks  always  carried  on  hand. 
Prompt  shipments. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  «         NEW  YORK 


A  Scientific  Pavement 

mutt  be 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
Unaffected  by  extremes  of  Temperature 
Sightly  and  Sanitary. 
Lsasily  Repaired  and  easily  Cleaned. 


These  rcuuircmcnts  arc  met  hy 

Asphalt  Block  Pavements 

Send  for  Dejcriptlve  Literature. 


The  Ontario  Asphalt  Block  Company,  Limited     -     Windsor,  Ont. 
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Civil 

Electrical 
Mechanical 

Directory  of  Engineers 

Contractors 

Special 

Interests 

Chipman  &  Power 

Civil  Eng-ineers 

TORONTO  WINNIPEG 

Willis    chipman.      Geo.    II.  Power. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  .Sui)ply  and  Purification,  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 
Tel.  Long  Distance  Uptown  (>740  41 

New  Birks  Building,  MONTREAL 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


The  John  Gait 
Engineering  Co.,  Ltd. 


Consulting,  Civil  and 

Sanitary  Engineers 

Cleneral  Municipal  Engineeiing 

Waterworks,  Sewerage 
id  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin         E.  L.  Miles 


Specialties  : 


(  anc 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGiU 

Consulting  Engineer  &  Gen.  Contractor 

Keinforceil  Concrete.  Water  Works,  Sewers, 
Water   Powers,   Structural   Steel,  Uridges, 

Huildings,  &c.,  &c, 
11 '.^    Gosford   St.  MONTREAL 


Power  &  Son, 

Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

Kingston,  Canada 


Robert   \V.  Hunt, 
President. 

Thos.  C.  Irving,  Jr. 

Vice-  Pres. 


diaries  Warnock, 
Mgr.  &  Treas. 

Jas.  W.  Moffat, 

Secretary. 


Robert  W.  Hunt  &  Co. 

Limited 

Engineers 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Lalioratoi ies 
905  McGill  nidg.       -       Montreal,  Que. 

I3ranches 

Traders     Hank     I'.uilding,     Toronto,  Ont. 
.Standard    liank    liuilding,  Vancouver 
Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


**  LIMITED  I 
CONTRACTINO 
ENGINEERS 

MONTREAL 


ALL  BUILDING  WORK 
LARGE  OR  SMALL. 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

M  amifacf  ui  CI  s  oi 
GARBAGE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

Plione  Ofticc  and  Works: 

Main  904  9(15  C2  Esplanade  E.,  Toronto 


GEO.  K.  McDOUGALL 

ConsultiDK  Engineer 

Electric  and  hydraulic  power  station*,  high 
voltage  transmission  lines,  industrial  electrical 
installations,  reports,  specifications,  tests,  etc. 

POWER  BLDG.    -  MONTREAL 


nENNISTEEl 

tONWOH  -  CANADA  |^ 


THE  BEST  STEEL  LOCKERS  MADE  IN  CANAOil 
maoc  my 

TMi  ocNms  WIRE  ana  i*ok  womcs  co  iimite* 

lONOOH,  C/IMAOA 


Geo.  M.  Miller  &  Co. 

Architects 

Toronto  General  Trust  Building  TORONTO 


STANLEY  LIQHTFOOT 

REG'O  PATENT  SOLICITOR  ANO  ATTOnNIV 
LUMSDEN    BLDG.("J-Y^!^j")  TORONTO. 
NEW  BOOKLET  or  COMPLETE  INPORMATlON  rnCE 

M.NT.O^  T-..  M.  3713 


H.  J.  Griswold. 
Montreal. 


B.  W.  Seton. 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

1!R.\XCH  OFFICES: 
'J4  .Adelaide  Street  East.  Toronto. 
lOO.*?   Union  Trust   Building,  Winnipeg. 

Cement   Testing   and  Reinforced 
Concrete  Inspection. 
Aim.   Shop   and   Field  Inspection 
of  Steel  Structures  and  Bridges. 

Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

Expert  Examinations  &  Reports. 

Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 
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T^he  Canadian  Bridge 
*  Company,  Limited 

WALKERVILLH,  ONTARIO 


Manufacturers  of 


Steel  Buildings 
Roof  Trusses 

RailwaLy  -»<<  HigKwaLy 
Bridges 


Locomotiye  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 


Succeisor*  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturars  of 


Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers    Girders  and 
Structural  Steel  Work 

of  all  kinds 

Estimate*  Furnished  Promptly 
Larf  •  Tonnage  of  Plates,  Shapes  and  Bars  in  Stock 

Office  and  Plant,    NcW  GlaSgOW,  N.  S. 


ELEVATED 


STEEL  TANKS 


Throo  Riven,  Quebec 
Wayagamack  Pulp  and  Paper 
Co..  Ltd. 

50.000  gallons.  149  feet  to  top 
120,000      •'  100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  15 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives:  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Des  Moines,  Iowa,  U38  Tuttle  Street. 


McGregor  &  Mclntyre 


Limited 


Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Ground. ;    Ten  Acre. 

Capacity:    18,000  Tons  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Truises,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Elscapes,  etc. 

OTor  5,000  Tons  in  Stock  of 

Beams,   Column  Sections,  Angles,  Tees,  Plates,  Ban, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Work.:  Hillcre.t  1614-1615-1616 
Private  exchange  connecting  all  department.. 
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For  Contract  Work 

or  for  any  temporary  installation  why  install  an  expensive 
pump  when  a  cheaper  one  will  answer  your  requirements 
just  as  well.  There  are  no  low  priced  pumps  on  the  market 
equal  to  our  famous 

Class  "M"  Centrifugal  Pumps 

"Made  in 
Canada^* 


iig.63() 


Fig  1055 


Built  horizontal  and  vertical  for  capacities  up  to 
3000  gallons  per  minute  and  for  heads  as  high  as 
65  feet.  Correct  design  and  careful  workman- 
ship assure  long  life  and  low  repair  bills.  It  will 
pay  you  to  get  our  prices. 

Write  now  for  Circular  237-12 

Canadian  Blower  and  Forge  Co. 

Limited 

BERLIN  ONTARIO 

St.  John       Montreal       Toronto       Winnipeg  Vancouver 


"KINGSTON"  Clams  and  Grab  Buckets 


Combine  simplicity  and  solidity 
of  construction  with  strength  of 
material  making  them  suitable  for 
all  classes  of  construction.  Where 
difficult  material  is  to  be  handled 
and  continuous  operation  essential 
the  "Kingston"  will  prove  reliable 
and  efficient. 

Write  for  our 
Catalogue 

Manufactured  by 

Rose,  Downs  &  Thompson,  Ltd. 

Hull,  England 

Doigners  and  .Manufacturers  of 


Dredging  and  Oil  Mill  Machinery 


CANADIAN  REPRESENTATIVES: 


The 


R.E.  CLEATON  CO.,  227  Coristine  Bldg.,  Montreal 
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The  Modem  Way 
To  Clamp  Forms 

Look  at  the  illustration  and  contrast  this  strong 
sure  wire  clamp  with  the  old  and  inadequate 
method  of  clamp  forms. 

The  picture  tells  the  story.  Plate  and  loop  the 
wire  over.  Thread  up  the  wire  on  the  spindle — 
and  tighten  up — the  ratchet  holds  it  taut.  The 
wire  can't  slacken. 

Made  of  two  simple,  strong  cast  iron  parts,  and 
a  wrench  is  furnished. 

Write  for  a  price  list  and  circular. 

Agents  wanted  in  open  territory. 

Peerless  Form  Clamp  Co. 

407  N.  8th  St.,  St.  Louis,  Mo. 

Sold  by  F.  H.  Hopkins  &  Co.,  Montreal  and  Winnipeg 
Sales  Agents  for  City  of  Winnipeg  and  Provinces  of  Ontario,  Quebec,  New  Brunswick  and  Nova  Scotia 


TANKS 

for 

Pulp  and  Paper  Mills 

Chemical  Works 
Oil    Refineries,  Etc. 

We  also  build 

Steel  Structures 

to  support  them. 

Write  us  /or  quotations 

MacKinnon,  Holmes 
&  Company  Limited 

SHERBROOKE,  QUE. 


THE   CONTRACT  RECORD 


August  18,  1915 


"DOMINION  WIRE  ROPE" 

PRODUCTS 
Minimize  Your  Troubles  by  Buying  Our 

BLOCKS,  CLIPS,  THIMBLES 

WIRE  ROPE 

Stocks  carried  in  Montreal,  Winnipeg  and  St.  Catharines 

The  Dominion  Wire  Rope  Company,  Limited,  Montreal 


Ransome  Concrete 
Mixer 


"T/ic  Machine  with  all  the  Good  Features 

WHEN    deciding    upon  a  special  concrete  plant  you 
should  avail  yourself  of  all  the  experience  you  can. 

We  will  be  pleased  to  submit  design-s  of  a  plant  to 
take  care  of  your  special  requirements  if  you  will  send  full 
particulars  relative  to  the  work  to  be  undertaken. 

Catalogue  upon  request 

Cement   Bag  Cleaner 

An  Inexpensive  Machine  for 

Cleaning  and  Counting  Cement  Bags 

Saves   Cement   that   is   ordinarily  lost. 

From  one  to  two  barrels  of  cement  are  saved  out 
of  every  thousand  bags. 

When  you  return  bags  only  partially  cleaned, 
you  not  only  lose  the  cement  but  pay  freight  on  it 
as  well. 

Let  us  quote  you 

F.  H.  HOPKINS  &  CO.,  MONTREAL 

Branches: —  St.  Catharines,  Ont.         1206  union  Trust  Bid^.,  Winnipeg  Vancouver,  B.  C. 


Vol.  29 


Toronto,  August  25,  1915 


No.  34 


Heavy  and  Light  Steel  Plate 

Construction 


A  SAMPLE  OF  OUR  WORK 


Storage  Tanks  Pressure  Tanks 

Bins  and  Hoppers  water  towers  Riveted  Steel  Pipe 

Smoke  Stacks  iJ.Zr^S^tLl  supp\y  Tank  Wagons 

Boiler  Breechings  ^nd  sprinkler  sy.tem».  Concrete  Forms 

Penstocks  Caissons 

The  Toronto  Iron  Works,  Limited 

Toronto 
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Everything 


m 


Part  of  City  of  Toronto  Filtration  System. 


Steel  Plate 
Work 


Thor  Iron  Works 


Limited 


Foot  of  Bathurst  St. 


TORONTO 


Depend  on  the  trade  mark 

MUELLER 

It's  not  merely  a  design  or  a  picture  to  catch  the  eye.  It  is  a  name  that  means  some- 
thing to  you.  It  means  quality.  It  means  satisfaction.  It  means  service.  You  will  find  this 
name  on  all  genuine  Mueller  goods.   It's  on  the 

MUELLER 

.    Extension  Service  Boxes 


\ 

C.H.  \ 


The  very  best  value  in  service  boxes  ever  offered  the  trade.   Their  absolute  depend- 
^  ability  has  been  proved  in  thousands  of  cases. 
N      Here  is  a  box  that  meets  all  requirements.    Made  in  Arch  or  Minneapolis  pattern 
Mueller      \       all  sizes.    We  would  be  pleased  to  figure  on  your  needs. 


H. 


Mfg.  Co. 

Ltd. 
SARNIA,  ONT. 


\ 


N 


MADE  IN  SARNIA,  CANADA 


Quote  me  prices  on 
Mueller  Extension  Ser- 
vice Boxes  and  send  me 
general  catalogue. 

Signed  

City  Prov. 


2-.'0Oi 
\ 

H.  Mueller  Mfg,  Company,  Limited 


SARNIA,  ONTARIO 
Makers  of  high  grade  Water,  Plumbing  and  Gas  Brass  Goods. 
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ftOMiNlO 


^bbersyste;^ 


28  "Service"  Branches 

Throughout  Canada 

Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 


"STABILITY" 


No  matter  how  extensive  your  rubber  goods 
requirements  may  be,  we  have  an  unrivalled 
experience,  unequalled  resources,  and  the  financial 
stability  to  handle  your  order  with  maximum 
efficiency. 

And  furthermore,  what  is  equally  true — no 
order  is  too  small  to  warrant  our  prompt  and 
careful  attention. 


Our  line-up  is  complete,  our  quality  is 
unexcelled  and  our  prices  are  right.  Let  us 
show  you  what  we  can  do. 

It  is  our  desire  to  serve  you. 


Canadian  Consolidated 
Rubber  Company,  Limited 

Montreal,  P.  Q. 

28  "Service"  Branches 

Throughout  Canada 
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To  Secure 
ECONOMY  and  DURABILITY 

Construct  Your 

SEWERS 

from 

Reinforced  Concrete  Pipe 

Manufactured  by 

Dominion  Concrete  Co. 


Limited 


KEMPTVILLE 


ONTARIO 


"Better  good  pipe  at  a  fair 
price  than  poor  pipe 
at  any  price. " 

N.  B.  The  adjoining  illustration  shows  a  line  of  42  in.  pipe 
in  a  trench  ready  for  filling. 


LONDON  Batch  Mixer 

LOOK  HOW  HIGH  THE  SKIP  RAISES!  Not  necessary 
to  pound  the  bottom  out  of  the  skip  in  order  to  charge  the  drum. 

London  Batch  Mixers  are  Built  to  Last  a  Life  Time.  They  will 
l)r(i(iiKc  a  Batch  of  Concrete  every  Sixty  Seconds.  A  Creamy, 
Smooth  Mixture.    Just  what  your  Engineer  is  looking  for. 

Why  two  thousand  in  use?  Because  every  Mixer  sold  sells 
ten  more. 

We  make  Twenty-three  different  sizes  of  Mixers.  Send  for 
Catalogue  No.  1. 


CHAMPION  HOIST 

Direct  connected.  No  lost  power.  Built  very  strong.  A  high 
grade  hoist  at  a  moderate  price.  We  make  a  full  line  of  Hoists, 
both  Gasoline  and  Steam. 

Send  for  Catalogue  No.  2,'!,  stating  requirements. 

London  Concrete  Machinery  Co.,  Limited 

LONDON,  ONTARIO 

Branches  and  Agencies  in  every  large  City  in  Canada. 
Worlda  Larged  ISIanufacturer*  of  Concrete  Machinery  and  Cement  Working  TooU. 
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BUCYRUS  DRAGLINE 

Making  double  track  railroad  fill  for  Government  Railway,  Welland  Ship  Canal. 


Loaded 
242 
Cars 
in 

10  Hours 

If  in  the  market  for 
dredges,  steam  shov- 
els, pile  drivers,  wreck- 
ing cranes,  draghnes, 
ballast  plows,  dump 
cars,  spreaders,  loco- 
motives, road  making 
machinery,  flat  cars, 
passenger  coaches, 
wire  rope,  etc.,  write 
us  for  prices  and  cata- 
logues. 


CANADIAN  EQUIPMENT  COMPANY,  LIMITED 


Branch,  ST.  CATHARINES,  ONT.  WESTERN  REPRESENTATIVES: 

DOMINION  EQUIPMENT  &  SUPPLY  CO.,  LIMITED 
Winnipeg  Vancouver 

PROMPT  SHIPMENT  CAN  BE  MADE  ON   ALL  KINDS    OF    CONTRACTORS  EQUIPMENT 


MONTREAL 


Prisms  May  Come 

and  Prisms  May  Go 

But  LUXFER  Stays  on  Forever 

When  the  Luxfer  Prism  was  first  manufactured  some  17  years 
ago  it  had  many  imitators  and  a  few  competitors.  They  have 
all  died  off  and  "Luxfer"  is  still  the  one  best  prism  to  solve 
daylighting  problems  for  factories,  stores,,  warehouses  and  oflFices. 

Specif)  "Luxfer"  the  first  and  best  prism  and  you  will  get  the 
daylight  you   are  after. 

LUXFER  PRISM  COMPANY,  LIMITED 

100  King  Street  West,  Toronto,  Ont. 
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CLASSIFIED  INDEX  TO  ADVERTISEMENTS 

The  following  regulations  apply  to  all  advertisers: — Eighth  page,  every  issue,  three  headings; 
quarter  page,  six  headings;  half  page,  twelve     headings;     full       page,     twenty-four  headings. 


Air  Compressors 

Can.  IiigersoU-Rand  Co.,  Ltd. 


Architects'  Instruments 

Stanley  Company,  W.  F. 


Air  Hoists 

Northern  Crane  Works 


Architectural    Iron  Work 

Canada  Wire  &  Iron  Goods  Co. 
McGregor  &  Mclntyre 


Architectural  Terra  Gotta 

Nortliwestern  Terra-Colta  Co. 
ioronto  Plate  Glass  Imp'tg.  Co. 


Ash  Hoists 

(iillis  &  Geoghegan  . 
Herbert  Morris    Crane    &  Hoist 
Company 


Asphalt 

Asplialt  &  Supply  Company 
Barber  Asphalt  Paving  Co. 


Auto  Accessories 

Can.  Consolidated  Rubber  Co. 


Bathroom  Fittings 

Can.   Consolidated   Rubber  Co. 


Can.  Consolidated  Rul)ber  Co. 


Belting   (Conveyor,  Thresher,  etc.) 

Can.  Consolidated  Rubber  Co. 


Blast  Hole  Drills 

Hopkins  &  Co.,   F.  H. 


Blowers  and  Compressors 

Canadian  Blower  and  Forge  Co. 

Can.   IngersoU-Rand  Co.,  Ltd. 

De  Laval  Steam  Turbine  Co. 

E.  Laurie  Company 

Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Turbine  Equipment  Company 


Boilers 

Heatty  &  Sons,  M. 

Inglis  Company,  John 

Marsh  &  Henthorn 

McUougall  Caledonian  Iron  Wks. 

Boxes-Junction 

Standard  Underground  Cable  Co. 
of  Canada  Limited 


Brick 

American   Enamelled   Brick  Co. 
Bradford  Pressed   Brick  Co. 
Hydraulic  Press  Brick  Co 
Interprovincial    Brick  Co. 
North-Western   Terra   Cotta  Co. 


Brick  Dryers 
Bechtel,   B.  E. 

C'anadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Buckets 

Beatty  &  Sons,  M. 
Browning  Company 
Cleaton  Company,  R.  E. 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Sudbury    Construction    &  Mach- 
inery Company 


Brick   Machinery  and  Suppliei 

Bechtel.  B.  E. 

Crossley  Machine  Company 
Sheldons  Limited 


Brick  Coating 

Wadsworth  Howland  Co. 

Bridges  (Steel) 

Canadian  Bridge  Company 
Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Dickson  Bridge  Works 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon- Holmes  &  Co. 
Manitoba  Bridge  &  Iron  Works 
Maritime  Bridge  Company 
National   Bridge  Company 
Pittsburgh-DesMoines    Steel  Co. 
Structural  Steel  Company 
Standard  Steel  Construction  Co. 

Cable 

Canada  Wire  &  Cable  Con?pany 
Dominion  Wire  Rope  Co.,  Ltd. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Casements 

Hope  &  Sons,  Henry 
Trussed  Concrete  Steel  Co. 

Cast  Stone  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Cement 

Britnell  &  Company 
Interprovincial  Brick  Co. 
Morrison  &  Co.,  T.  A. 
Rogers  Supply  Company 

Cement  Guns 

Cement  Gun  Company 

Cement  Waterproofing 

I'aterson  Mftj;.  Company 

Centrifugal  Blowers  &  Compressors 
De  Laval  Steam  Turbine  Co. 
E.  Laurie  Company 
Turbine  Equipment  Company 

Chains 

Woodliouse   Chain  Co. 

Chain  Blocks 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Chimneys   (Reinforced  Concrete) 
Laurie  Company,  E. 
Turbine  Equipment  Company 

Coal  Chutes 

Manitoba  Bridge  &  Iron  Works 

Coal  Handling  Apparatus 
Beatty  &  Sons,  Nt. 
Browning  Company 

Concrete  Block  Machines 

London  Concrete  Machinery  Co. 

Concrete  Mixers  and  Appliances 

Canadian   Fairbanks-Morse  Co. 
Goold,  Shapley  &  Muir  Co. 
Hopkins  &  Co..  F.  H. 
Ideal  Concrete  Machinery  Co. 
London  Concrete  Machinery  Co. 
Woodstock  Concrete  Mach.  Co. 


Conduits 

Can.  H.  W.  Johns-Manville  Co. 
Conduits  Co.,  Ltd. 
Orpen  Conduit  Co.,  Ltd. 
Ric-wiL    Underground  Pipe 
Covering  Company 


Contractors 

Anglins  Limited 
Wells  &  Gray 

Contractors'  Lights 

I"r)ster,    W.  I.. 

Contractors'   Plant  &  Supplies 
Beatty  &  Sons,  M. 
Browning  Company 
Can.    Fairbanks-Morse  Company 
Canadian  Equipment  Company 
Dake  Engine  Company 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Marsh   &  Henthorn 
Morris   Machine  Works 
Montreal  Locomotive  Works 
Rock  &  Power  Machinery  Co. 

Conveying  Machinery 

Dull  ('ompany,  Raymond  W. 
Goodwin,  Barsby  &  Co. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Core  Drills 

Can.  Ingersoll-Rand  Co.,  Ltd. 

Corrugated  Iron 

Can.  II.  W.  Johns-Manville  Co. 

Metallic  Roofing  Co. 

Pedlar   People  Limited 

Sarnia  Metal  Products  Company 

Couplings 

Can.  Consolidated  Rubber  Co. 

Cranes,  Travelling  and  Locomotive 

Browning  Company 
Hopkins  &  Co.,  F.  H. 
Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern  Crane  Works 
Pollard  Mfg.  Company 

Crushed  Stone  and  Granite 

Canada   Crushed   Stone  Corpora- 
tion 

Canadian  Equipment  Company 
Crushed  Stone,  Limited 
Hagersville   Contracting  Co. 

Crushers    (Stone   and  Rock) 

Dominion  Road  Machinery  Co. 
Goodwin,  Barsby  &  Co. 
Hamilton  Mfg.  Co.,  Wm. 
London  Concrete  Machinery  Co. 
Rock  &  Power  Machinery  Co. 

Culverts 

Pedlar  People 

Cutting  and  Welding  Plants 
L'Air   l.iquide  Society 

Damp  Proof  Coating 

I'aterson  Mfg.  Company 

Derricks   and   Derrick  Fittings. 

Beatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh   &  Henthorn,  Limited 
Nortliern   Crane  Works 
Pollard    Mfg.  Company 

Door  Hangers 

.Mlith    Mfg.  Company 

Dredging  Sleeves 

Can.  Consolidated  Rubber  Co. 

Dredges 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 

Drills 

Canadian  Blower  and  Forge  Co. 
Canadian  Ingersoll  Rand  Co. 
Hopkins   &  Co.,   F.  H. 
Lecky  &  Collis. 

Drill  Steel  Sharpeners 

Canadian  Ingersoll-Rand  Co. 

Dump  Carts  and  Wagons 

Canadian  Equipment  Company 
Deere  Plow  Co.,  John 
Tiffin  Wagon  Co. 
Watson  VVagon  Co. 


Dump  Cars,  Wheels,  etc. 

Bechtel,   B.  E. 

Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
National  Steel  Car  Company 
Sheldons  Limited 


Drying  Apparatus 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F 

Electricians'  Gloves 

Can.  Consolidated  Rubber  Co. 

Electricians'  Plugs 

Can.  Consolidated  Rubber  Co. 

Electric  Fans 

Sturtevant  Co.  of  Can,,  Ltd.,  B.  F. 

Electric   Air   Rock  Drills 
Canadian  Ingersoll-Rand  Co. 

Electric  Impulse  Clocks 
Gent  &  Company 


Elevator  Doors 

Ormsby   Company,   A.  B. 

Elevators 

Chelsea  Elevator  Company 
Northern   Crane  Works 
Roelofson  Elevator  Works 
TurnbuU   Elevator  Co. 

Enamelled  Brick 

American     Enamelled     Brick  & 
Tile  Company 

Excavators 

Beatty  &  Sons,  M. 

Dull  Company,  Raymond  W. 

Hopkins  &  Co.,  F.  H. 


Exhaust  Heads 

Canadian  Blower  and  Forge  Co. 
Sheldons  Limited 


Engines 

Canadian  Blower  and  Forge  Co. 
Can.    Fairbanks-Morse  Company 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  &  Lamb 

McDougall  Caledonian  Iron  Wks. 
Rock  &  Power  Machinery  Co. 


Engineers  (Civil  and  Mechanical) 

Bowman  &  Connor 
Cape  Company,  E.  G.  M. 
Chipman   &  Power 
Dominion  Engineering  &  Inspec- 
tion Company 
Farmer,  John  T. 
Gait   Engineering  Co.,  John 
R.  S.  &  W.  S.  Lea. 
McDougall,  Geo.  K. 


Expanded  Metal 

Pedlar  People  Limited 
Trussed  Concrete  Steel  C" 


Fans 

.Sheldons  Limited 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Fire  Hose 

Can.  Consolidated  Rubber  Co. 

Filtration  Plants 

verMehr    Engineering   Co.,  John 

Fireproof  Doors  and  Windows 
Hope  &  Sons,  Henry 
Ormsby  Company,   A.  B. 
Pedlar  People  Limited 
Trussed   Concrete   Steel  Co. 
(Continued  on  page  12) 
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D  E  LAVA  L 

CENTRIFUGAL  PUMPS 


Reduce  Pumping  Costs 


The  centrifugal  luitiij)  contains  no  gears,  valves,  pis- 
tiins  or  i)ackings,  except  the  simple  packings  about  the 
shaft,  and  the  bearings  are  simple  and  self-oiling.  All 
internal  parts  of  a  De  Laval  Centrifugal  Pump  are  at 
once  accessible  upon  lifting  the  casing  cover  and  with- 
out disturbing  piping  connections  and  the  rotating  parts 
can  be  lifted  out  upon  removal  of  bearing  caps.  All 
paits  e-pocially  subject  to  wear  or  erosion  are  easily 
ami  i|uickly  replaceable,  and  because  of  our  limit-gauge 
method  of  manufacture,  duplicate  parts  ordered  by 
telegraph  can  be  installed  immediately  without  requiring 
to  be  fitted. 

Every  De  Laval  machine  is  tested  for  efficiency  and 
proper  running  before  shipment,  and  a  copy  of  the  test 
supplied  to  the  purchaser,  whose  representative  may  be 
lircsent  at  the  test  if  desired. 

Send  for  new  Pump  Catalog  "B  66" 

De  Laval  Steam  Turbine  Co. 


TURBINE  EQUIPMENT  CO.,  LIMITED 
Canadian  Pacific  BIdg.,         TORONTO,  Canada 
THE  E.  LAURIE  CO. 
243  Bleury  Street,     MONTREAL,  Que. 


De  Laval  turbine-driven  pump,  2080  gal.  per  minute,  225  ft.  head,  and  De  Laval 
motor-driven  pump,  2080  gal.  per  min. ,  170  ft.  head,  for  Corporation  of  Brockville 


SARNIA  CORRUGATED  IRON 

for  Roofing  and  Siding 

We  know  of  no  other  Corrugated  Iron  in  Canada  that  the 
manufacfturers  can  give  as  Slrong  a  guarantee  as  to  its  Is^ting 
qualities,  as  we  can  on  our  Sarnia  Corrugated  Iron.  All  our 
produds  are  made  from  the  Sarnia  New  Process  Galvanized 
Sheets,  which  possess  remarkable  durability  when  exposed  to 
the  weather,  and  will  resist  corrosion  and  the  adionof  the  ele- 
ments to  a  much  greater  degree  than  ordinafv  ^leel  or  iron  or 
those  producfls  based  on  alleged  "purity"  of  the  materials. 

Standard  sizes  carried  in  Slock  in  24,  32,  36,  48,  60, 
72,  84,  96  or  120"  long  x  33"  wide  in  18  x  20,  22,  24, 
26  and  28"  guage. 

We  also  manufacflure  Plain  Galvanized  iron,  Metal  Sid- 
ings, House  Shingles,  Ventilators,  Sky  Lights,  Eave  Trough, 
Condudor  Pipe,  Volleys,  etc. 

We  have  specially  prepared  literature  on  any  of  the 
above  producfls,  which  we  will  gladly  send  you  on  request. 

SARNIA  METAL  PRODUCTS  CO.,  Limited 

SARNIA,  ONTARIO 
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Why  Not  Solve  Many  of  Your  Problems  by  Using  an 

OXY-ACETYLENE  WELDING  AND  CUTTING  PLANT? 

It  helps  you  to  overcome  many  difficulties,  and  has  proved  to  be  a  MONEY-SAVER  and 
a  MONEY-MAKER  in  the  Contracting  Business. 

L'Air  Liquide  Society 

Maisonneuve-MONTREAL 


26  Boler  St. 
WEST-TORONTO 


32S  Willioin  Ave. 
WINNIPEG 


Are  Manufacturers  of 

MADE-IN-CANADA  PLANTS 
as  well  as  GASES. 

Factories  the  Worid  over 

The  OXY-ACETYLENE  PEOPLE 

Our  NEW  BOOKLET  will  bring  you 
much  intormation. 

Write  NOW,  before  you  forget. 

USE  THIS  COUPON,  PLEASE 

—       ^—  .  j 

L'Air  Liquide  Society,  Maisonneuve, 

MONTREAL,  P.Q.  | 

(lentlemen  :— Please  send,  post  paid,  without 
obligating  me,  your  NEW  BOOKLET.  | 

Name    | 

Address   | 

Prov  Date   | 

liiisiness   C-R-  | 


CiUting  Iron  Hridge  at  Toronto. 


OUR 

Facilities  for  supplying  any 
quantity  of 

CLEAN  CRUSHED  STONE 

Are  Unexcelled 

SHIPMENTS  -  G.  T.  R.  &  C.  P.  R. 
Team  Delivery  If  Required 

CEMENT 
SAND 

GRANOLITHIC 
TRAP-ROCK 

Rogers  Supply  Co.,  Limited 

28  King  St.  W.,  Toronto 


DUNDAS  QUARRY 

Capacity  4000  Tons  Daily 


MAIN  415S 
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8  X  8  X  24  inch  Granite  Rock  Face  Block 

By  a  new  proces 
and  nothing  but  the 


Molds  for  Casting 

Waterproof  Hollow 
Cement  Building  Blocks 

With  Granite  Faces 

THEY  COST  LESS         —        THEY  SELL  FOR  MORE 
YOU  SELL  MORE  OF  THEM 

>,  which  protects  the  facing,  while  the  block  is  being  cast,  we  eliminate  all  traces  of  cement  from  the  face  of  block 
GENUINE  GRANITE  SHOWS  IN  ALL  ITS  SPARKLING  BEAUTY. 

These  cuts  show  blocks  just  as 
they  came  from  the  molds;  they  are 
not  treated  with  acid  or  scrubbed 
with  brush,  or  sprayed. 

We  challenge  the  whole  world 
to  show  us  a  cement  block  made 
by  any  other  system,  at  any  cost, 
that  equals  these  blocks  for  beauty, 
strength,  quality  or  imperviousness 
to  heat,  cold,  or  moisture. 

Send  us  fifty  cents  and  we  will 
send,  freight  prepaid,  to  any  point 
in  Canada,  one  of  our  granite-faced 
blocks.  YOU  WILL  SAY  WHEN 
YOU  GET  IT  THAT  YOU 
NEVER  SAW  A  CEMENT 
BLOCK  BEFORE. 

They  are  positively  cheaper  to 
make  than  the  ordinary  dry-tamp, 
sand-faced  block. 

Send  for  catalog  fully  describ- 
ing our  system  and  showing  our 
multiple  molds  mounted  on  trucks, 
for  casting  hollow  cement  building 
blocks. 


8  X  8  X  24  inoih  Granite  Smooth  Faced  Block 


Cast  Stone  Block  &  Machine  Co.,  Limited    (Zagelmeyer  System) 

298  Howard  Avenue,  WINDSOR,  ONTARIO 


Turbine 
Pumps 

Electric  and  Steam 

Water  Works 
Factory  and 
Fire  Services 

Humphrey  Gas 
Pumps 
Any  capacity  or  pressure 

THE  JOHN  McDOUGALL 
CALEDONIAN  IRON  WORKS  CO.,  LIMITED 

Works :  Seigneurs  &  William  Sts.,  Montreal. 
Manufacturers  of  Boilers,  Castings,  Condensers,  Elevators,   Engines,   Filters.   Forgings,  Hydraulic 
Machinery,  Pumps,  centrifugal  and  reciprocating, Steam   Turbines,   Tanks,   Water   Wheels,  Water 

Works  Plants. 


Lachine  Water  Work* 
Three  million  Rallons,  eighty  pounds  domeatic,  160  lbs.  fire 
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Build  Your  Sewers  Now 

And  Save  Money  To  Ratepayers 

Competition  is  very  keen  in  all 
lines  right  now  and  ours  has 
not  escaped.  Contractors  need 
work  and  are  tendering  closer 
to  rock-bottom  than  the)'  have 
for  many  years.  All  material 
has  dwindled  in  price.  So  has 
labor. 

You  can  save  20^0  to  3o7o  of 
normal  cost  by  building  your 
sewers  now.  The  extra  ^7o 
or  i"/o  that  money  costs  is  swal- 
lowed up  by  the  saving  on  work. 

-BUY  NOW- 

and  keep  the  wheels  of  progress  turning. 

The  Ontario  Sewer  Pipe  Co.,  Ltd. 

MIMICO,  ONT. 


Town  and  City  Sewers 

In  our  salt  glazed  vitrified  sewer  pipe  we  offer  the  highest  type  of 
sewer  material.  Pipe  of  our  manufacture  have  been  used  in  practically 
every  city  in  Canada.     Highly  glazed  and  perfectly  vitrified. 

If  you  are  contemplating  sewer  construction  we  can  quote  you  some 
attractive  prices.     We  also  make  all  classes  of  fire  clay  goods. 

Prompt  shipment  on  all  orders. 

Made  in  Canada  with  Canadian  Clay,  Canadian  Coal, 
and  by  Canadian  Workmen. 

Standard  Clay  Products  Limited 

THREE  SEWER  PIPE  FACTORIES  :    St.  Johns.  P.  Q.,  and  New  Glasgow,  N.  S. 

ALSO  FIRE  CLAY  FACTORY  AT  ST.   JOHNS,    P.  g. 


SWANSEA 

Salt  Glazed  and  Vitrified 

SEWER  PIPES 


True  to  Size 
Impervious  to  Water. 

Sizes  manufactured  and  al- 
ways in    tock  4  in.  to  24  in. 


Ask  for  Price  List 
and  Discounts 


also 

Chimney  Tops 
Flue  Linings 
Wall  Coping 
Culvert  Pipe 
Inverts 

Telephone  (Toronto  Connection) 
Parkdale  5000 

The  Dominion  Sewer  Pipe  Co. 

(The  Independent  Co.)  Limited 

SWANSEA  (near  Toronto) 
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PEDLAR'S 


CULVERTS 


Weight  for  Weight,  Pedlar  Culverts  are  the  strongest  made.  Length 
for  length,  they  are  the  heaviest  of  any  corrugated  culverts.  Made  in 
all  sizes  from  8  inches  to  84  inches  in  diameter,  and  shipped  assembled 
in  lengths  up  to  40  feet — coupling  bands  supplied  for  longer  lengths. 

'PERFECT" 
RIVETED 

are  made  of  anti-corrosive  <COUlJ?S?''  heavily  galvanized,  and  being 
thoroughly  tested  are  warranted  to  stand  up  under  all  kinds  of  climatic 
conditions. 

When  two  or  more  sizes  are  ordered,  at  the  same  time,  the  smaller  sizes 
may  be  nested  inside  the  larger  for  convenience  in  shipment.  Easy  to 
haul,  easy  to  install — and  once  installed  the  job  is  permanent,  no  main- 
tenance required. 

W^rite  for  complete  Culvert  Reference  Book  No. 
4  "C.  R."  giving  drainage  tables  and  full  data 
as  to  sizes  required  to  handle  various  flows  of 
water.    Address  liranch  nearest  you. 


THE  PEDLAR  PEOPLE,  LIMITED 


Established  1861 


Executive  Office  and  Factories:   OSHAWA,  ONT. 

Branches:     Montreal  Toronto  Winnipeg  Ottawa  London 


(4-R) 


If 
i 


i 


Osgood 


"18"  3/4-yd.  Traction  Revolv- 
ing Shovel,  with  horizontal 
type  hoisting  engines.  Inde- 
pendent steam  steering  engine 
operated  from  either  side  of 
shovel;  also  hand  steering  de- 
vice. 

Full  submerged  tube  type 
boiler  built  to  pass  inspection 
in  all  Canadian  Provinces. 

Shovels  in  stock  for  immediate 
shipment. 


THE  MARION  OSGOOD  COMPANY 


p.  O.  Box  515    MARION,  OHIO 
Canadian  Agents :- Kelly  Powell,  Limited-  Head  Office  ""L^r.t'^'"'  WINNIPEG. 
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Fire  Escapes 

Manilolia  Rridge  &  Iron  Works 
McGregor  &  Mclntyrc 


Force  Cups 

Can.  Consolidated  Rubber  Co. 


Fuel  Economizers 

Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 


Furnaces 

Toronto  Furnace  &  Crematory 
Company 

Forges 

Canadian  Blower  and  Forge  Co. 
Slieldoiis  Limited 

Form  Clamps 

Peerless  Form  Clamp  Co. 

Furnaces 

Smart  Mfg.  Co.,  Jas. 

Gaskets 

Can.  Consolidated  Rubber  Co. 

Gas  Engines 

Goold,  Sbapley  &  Muir  Co. 

Gasoline  Engines 

Canadian  Fairbanks-Morse  Co. 
Goold,  Sliapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 

Generators,  Turbine  Driven 

IJe  Laval  Steam  Turbine  Co. 

Glass 

Consolidated   Glass  Company 
Luxfer    Prism  Company 
Toronto  Plate  Glass  Imp't'g  Co. 

Gravel  Washing  Plants 

Dull  Company,  Raymond  W. 


Hammer  Drills 

Canadian   IngersoIlRand  Co. 

High  Pressure  Pipe  Lines 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Heating  Apparatus 

Canadian   Blower  and  Forge  Co. 
Sheldons  Limited 
Smart  Mfg.  Co.,  Jas. 
Sturtevant  Co.  of  Can.,  Ltd.,  B.  F. 

Hose,  Garden  and  Lawn 

Can.  Consolidated  Rubber  Co. 

Hoists,  Electric 

Northern    Crane  Works 

Hoisting  Apparatus 
Beatty  &  Sons,  M. 
Browning  Company 
Canadian    Ingersoll-Rand  Co. 
Gillis   &  Geoghegan 
Goold,  Shapley  &  Muir  Co. 
London  Concrete  Machinery  Co. 
Marsh  &  Henthorn 
Morris  Hoist  &  Crane  Co.,  Her- 
bert. 

Northern  Crane  Works 
Pollard   Mfg.  Company 

Hoisting  Engines 
lieatty  &  Sons,  M. 
Hopkins  &  Co.,  F.  H. 
Marsh   &  Henthorn,  Limited 

Hydrants 

Canada  Iron  Corporation 
Gartshore-Thompson  Pipe  Co. 
Kerr  Engine  Company 

Incinerators 

Ideal  Incinerator    &  Contracting 

Company,  Limited 
Toronto  Furnace  &  Crematory  Co. 


Insulating  Compounds 

Can.   II.   W.  Johns-Manville  Co., 
i^imited. 

Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Industrial  Cars 

Hopkins  &  Co.,  F.  H. 
Bechtel,  B.  E. 

Interior  Finish  and  Doors 
Canadian  Office  &  School  Fur.  Co. 

Jib  Cranes  (all  kinds) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Northern   Crane  Works 
Kilns 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Kyanized  Spruce 

Berlin  Mills  Company 

Lead  Pencils 

American  Lead  Pencil  Company 

Lighting  and  Pumping  Installations 
Can.  H.  W.  Johns-Manville  Co., 
Limited 

Locomotives 

Canadian  Equipment  Company 
Montreal  Locomotive  Works 

Marble  Working  Machinery 
Pollard  Mfg.  Company 

Metal  Lath 

Metallic  Roofing  Company 
Noble,  C.  W. 
Pedlar   People  Limited 
Trussed  Concrete  Steel  Co. 

Metallic  Roofing 

Pedlar   People  Limited 


Mechanical  Draft  Apparatus 
Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Meter  Boxes 

I'oril  Meter  Box  Company 

Meters,  Water 

McUougall  Caledonian  Iron  Wks. 
Neptune  Meter  Co. 

Moulds  for  Cement  Blocks 

Cast  Stone  Block  &  Machine  Co. 

Oil  Pumps 

Wayne  Oil  Tank  &  Pump  Co. 

Oil  Tanks 

Wayne  Oil,  Tank  &  Pump  Co. 

Ornamental  Moulds 

London  Concrete  Machinery  Co. 

Overhead  Runways 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 
Oxygen 

1.  .Mr  I.i(|uide  Society 

Packing 

Can.   Consolidated   Rubber  Co. 

Paints  and  Varnishes 
l)ominion   Paint  Works 
Hopkins  &  Co.,  F.  H. 

Paving  and  Paving  Materials 

Asphalt  &  Supply  Company 
Barber   Asphalt   Paving  Co. 
Uunn   Wire-Cut-Lug    Brick  Co. 
National  Paving  Brick  Manufac- 
turers' Association 
Ontario  Asplialt   Block  Co. 
Paterson   Mfg.    Co.,  B. 

Pipe  (Concrete,  Iron  and  Wood) 

Dominion  Concrete  Co. 
Garlshore-l'honison  Pipe  Co. 
National  Iron  Works 
Vancouver    Wood   Pipe   &  Tank 

( 'ompany 
Warren  Foundry  &  Machine  Co. 

(Continued  on   Page  14) 


Easily  Operated  by  One  Man 


Illustration  also  shows  the  G  &  G 
Sidewalk  Door  Opening  and 
Closing  Device  which  automatic- 
ally opens  and  closes  doors  as 
hoisting  head  is  raised  or  tele- 
scoped. 


THE  G  &  G  Telescopic  Hoist  Model  A  illustrated,  makes  it  possible  for 
one  man  unaided  to  perform  the  entire  operation  of  raising  ash  cans  to 
sidewalk  and  lowering  empty  cans  to  cellar. 


Made 
in 

Canada 


Raises  a  maximum  load  of  500  lbs. 
at  a  guaranteed  speed  of  30  feet  per 
minute. 

When  not  in  use  hoist  telescopes  and 
no  part  shows  above  street  level, 
it  IS  fitted  with  a  patented  "silencer" 
that  makes  it  practically  noiseless  in 
operation. 

Write  to  our  nearest  agent  for  new  booklet  and  prices 

GILLIS  &  GEOGHEGAN,    Sherbrooke  Que. 

Black  Building  Supply  Co.,  Ltd.    B.  &  S.  H.  Thompson  &  Co.,  Ltd.     Wm.  N.  O'Neil  Co.,  Ltd. 

Agents  for  Ontario  .\gents  for  ( Juebcc  Agents  for   British  Columbia 

Toronto  Montreal  Vancouver 

W.  T.  Grose,  Agent  for  Manitoba,  Saskatchewan.  .Mberta.  Winnipeg 


Operates  from  sidewalk  level — pro- 
tecting public  from  danger  of  unguard- 
ed open  hatch  and  protecting  operator 
from  injury  should  anything  fall  into 
hatch. 

Every  hoist  is  subjected  to  thorough 
w^orking  test  before  shipment. 
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"  MADE 
IN 

CANADA" 


CHAMPION 


ROCK  CRUSHERS 


Tlie  frame  of  a  rock  crusher  is  subject  to  a  tensile  or  pull- 
ing strain,  and  as  forge<l  or  rolled  material  is  the  only  material 
that  is  absolutely  safe  under  such  a  strain,  the  main  frame  of 
all  CHAMPION  ROCK  CRUSHERS  is  made  from  high  car- 
bon special  rolled  steel  plate,  which  makes  it  entirely  safe 
fiorn  the  secret  flaws  common  to  any  "cast"  material. 

Careful  construction  means  long  life  and  it  is  with  this 
end  in  view,  that  the  smallest  detail  in  mechanical  construc- 
tion is  thoroughly  gone  into  and  carried  out,  so  that  the  com- 
]ileted  machine  is  not  only  simple  in  construction  but  safe  and: 
durable  in  operation. 

CHAMPION  ROCK  CRUSHERS  are  used  in  both  sta- 
tionary plants  or  mounted  upon  trucks  where  a  portable  plant 
is  desired. 

A  full  and  complete  line  of  STONE,  SAND,  and  GRAVEL 
ELEVATORS,  SCREENS  and  all  ACCESSORIES. 

"Ask  for  special  Bulletin." 


THE  "CHAMPION"  LINE  OF  ROAD,  STREET  AND  CONTRACTORS  MACHINERY. 

THE  "CHAMPION"  OIL  DISTRIBUTERS  FOR  DUST  PREVENTION  OILS,  ALSO  THE 
HEAVY  ASPHALT  AND  TAR  PRODUCTS  FOR  ROAD  BINDERS. 

Manufactured  by 

The  Dominion  Road    Machinery  Company,  Limited 

GODERICH,  ONT. 


Macadam  Roads 


must  be  built 
of  a 

Tough 
Stone 


that 
will  cement 

WE  HAVE  IT 


The  Hagersville  Contracting  Company,  Limited 

Hagersville  -  Ont. 
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Paints  (Bridge  and  Structural  Iron 
and  Pipe  Coating) 
Dominion  Paint  Works 

Pateison  Mfg.  t  ompany 


Pencils  (Lead) 

American  Lead  Pencil  Company 

Perforated  Metals 

Canada  Wire  &  Iron  Goods  Co. 


Pile  Driving  Machinery 

Beatty  &  Sons,  M. 
Browning  Company 
Canadian   IngersoU-Rand  Co. 
Hopkins  &  Co.,  F.  H. 
Marsh  &  Henthorn,  Limited 

Pipe  Fittings  and  Flanges 

Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Plumbing  Supplies 

Mueller  Mfg.  Co.,  H. 
Planing  Mill  Exhausters 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  1". 


Plaster 

Albert  Mfg.  Company 
Britnell  &  Company 
Can    H.  W.  Johns-Manville  Co., 
Ltd. 

lona  Gypsum  Company 


Plug  Drillers 

Canadian  Ingersoll  Rand  Co. 

Plumbers'  Supplies 

Can.  Consolidated  Rubber  Co. 


Pneumatic  Machinery 

Canadian    Ingersoll-Rand  Co. 


Power  Engines 

Inglis   Company,  John 

Pressed  Brick 

Interprovincial  Brick  Co. 

Pump  Valves 

Can.   Consolidated  Rubber  Co. 

Pumps  and  Pumping  Machinery 

American  Well  Works 
Beatty  &  Sons,  M. 
Canadian  Blower  and  Forge  Co. 
Canadian   Fairbanks-Morse  Co. 
Canadian  IngersoU-Rand  Co. 
Cook,  A.  D. 

De  Laval  Steam  Turbine  Co. 
Hamilton  Mfg.  Co.,  Wm. 
Hopkins  &  Co.,  F.  H. 
Inglis  Company,  John 
Laurie  Company,  E. 
McDougall  Caledonian  Iron  Wks. 
Smart-Turner  Machine  Co. 
Turbine  Equipment  Company 

Pumping  Plants 

Rock  &  Power  Machinery  Co. 

Quarry  Machinery 

Canadian    Ingersoll-Rand  Co. 
Dominion  Road  Machinery  Co. 
Hopkins  &  Co.,  F.  H. 
George  Anderson  &  Co. 
Goodwin,  Barsby  &  Company 

Railway  Supplies 

Can.  H.   W.  Johns  Manville  Co., 
Ltd. 

Gartshore,  John  T- 
Hopkins  &  Co..  F.  H. 

Revolving  Stone  Screens 

tioodwin,  Barsby  &  Company 

Road  Asphalt 

Asphalt  &  Supply  Company 


Reinforcements,  Concrete  &  Steel 

Burlington  Steel  Company 
Canada  Wire  &  Iron  Goods  Co. 
Dominion  Iron  &  Steel  Co. 
Pedlar  People  Limited 
Trussed  Concrete  Steel  Co. 

Road  Machinery 

Dominion  Road  Machinery  Co. 
Exeter    Mfg.    Co.,  Ltd. 
Hopkins  &  Co.,  F.  H. 

Roof  Glazing 

Hope  &  Sons,  Henry 


RooBng  Material 
Bird  &  Son 

Bishopric  Wall  Board  Co. 
Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Noble,  Clarence  W. 
Paterson  Mfg.  Co. 
Pedlar    People  Limited 

Rubber  Covered  Rolls 

Can.  Consolidated  Rubber  Co. 

Rubber  Cement 

Can.  Consolidated  Rubber  Co. 

Rubber  Mats 

Can.   Consolidated   Rubber  Co. 

Sand  and  Gravel 

Rogers  Supply  Company 

Sand  Washing  Plants 

Dull  Company,  Raymond  W. 

Safes  and  Baults 

Can.  Fairbanks  Morse  Company 
Taylor,  J.  &  J. 

Scales 

Can.    Fairbanks-Morse  Company 


Screens 

Canada  Wire  &  Iron  Goods  Co. 
Dominion  Road  Machinery  Co. 
Dull  Company,  Raymond  W. 
Goodwin,  Barsby  &  Company 


Sewer  Pipe 

Britnell  &  Company 
Canada  Iron  Corporation 
Dominion  Sewer  Pipe  Co. 
Gartshore  Thomson  Pipe  Co. 
London  Concrete  Machinery  Co. 
National  Iron  Works 
Ontario  Sewer  Pipe  Co. 
Standard  Clay  Products  Ltd. 


Shovels  (Steam) 

Browning  Company 
Beatty  &  Sons,  M. 
Canadian  Equipment  Company 
Hopkins  &  Co.,  F.  H. 
Marion  (Jsgood  Company 
Montreal   Locomotive  Works 


Silo  Moulds 

London  Concrete  Machinery  Co. 

Skylights 

Hope  &  Sons,  Henry 
Pedlar    People  Limited 

Smoke  Stacks 

Chicago  Bridge  &  Iron  Works 
DesMoines  Bridge  &  Iron  Co. 
Hamilton    Mfg.    Co.,  Wm. 
MacKinnon,   Holmes   &  Co. 
Manitoba  Bridge  &  Iron  Works 
Pittsburgh-DesMoines    Steel  Co. 
Pedlar   People  Limited 
Til  or   Iron  Works 
Toronto   Iron  Work^ 


ARTIFICIAL  MARBLE 

Made  in  Canada 


ARTIFICIAL  MARBLE  is  a  material  manufactured  by  a  new  process.  The  ARTI- 
FICIAL MARBLE  is  harder  than  natural  marble,  is  less  absorbent  and  is  susceptible 
to  a  higher  finish.   The  coloring  is  non-fading  and  runs  entirely  through  the  marble. 

ARTIFICIAL  MARBLE  is  polished  (not  varnished)  in  the  same  manner  and  with  the 
same  material  as  natural  marble. 

A/?C///7'£C7'5.— Patronize  a  home  industry  and  specify  ARTIFICIAL  MARBLE 
made  by  a  Canadian  firm,  and  with  Canadian  material. 

We  manufacture  ARTIFICIAL  MARBLE  in  all  the  beautiful  colorings  of  the  Italian, 
Greek,  French  and  Belgian  marbles,  and  the  well  known  Canadian  and  American 
marbles,  and  our  facilities  are  adequate  to  turn  out  the  largest  contracts. 

Specify  ARTIFICIAL  MARBLE  and  avoid  delays  caused  by  the  unsoundness  of 
natural  marble  quarries. 

Manufactured  by 

J.  E  CARREAU 

Office  and  Factory,  13  Notre  Dame  St.,  East 

Phone  Main  427-42S— Connecting  All  Departments 

MONTREAL 
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Good  Roads  Making  Good 

by  using 

Dundas  Stone 

Best  by  Test 

Canada  Crushed  Stone  Corporation,  Limited 

DUNDAS,  ONTARIO 
Toronto  Agents : — Rogers  Supply  Co.,  Limited,  38  King  Street  West 


Spruce  Dimension 

in  any  sizes  up  to  i  2-in.  and  in  any  lengths  up  to  3o-ft. 

Also  Random  lengths  in  plank  and  timber. 

Spruce  treated  by  the  Kyanizing  process  to  preserve  it 
from  decay  a  specialty. 

Send  for  Illustrated  Booklet  and  Prices 

RERUN  MILLS  COMPANY 

Portland,  Maine 

(Founded  1852) 
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Steam  Apparatus  and  Specialties 

'     Canadian  Blower  and  Forge  Co. 
Pittsburgh    Valve,    Foundry  and 

Construction  Company 
Slieldons  I.imited 

Steam  Engines 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Steam  Turbines 

McDougall  Caledonian  Iron  Wks. 
Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 

Steel  Bars 

Burlington  Steel  Company 
Dominion  Iron  &  Steel  Co. 
Hopkins  &  Co.,  F.  H. 

Bteel 

Hopkins  &  Co.,  F.  H. 

Steel  Pipe 

Page-Hersey  Iron  Tube  &  Lead 
Co.,  Ltd. 

Sound  Deadening 

Can.  H.  W.  Jolins  Manville  Co., 
Ltd. 

Stair  Builders 

McGregor  &  Mclntyre 

Stair  Treads 

Can.  Consolidated  Rubber  Co. 

Steel  Plate  Construction 

Tlior  Iron  Works 
Toionio   Iron  Works 

Stone 

liritnell  &  Company 
Hagersville   Contracting  Co. 
Morrison  &  Co.,  T.  A. 
Oakley  &  Son,  Geo. 
yueenstown  yuarry  Co. 
Rogers  Supply  Company 
Sackville   Freestone  Company 

Stone  Saws 

Anderson,  Geo. 


Stone  and  Sand  Elevators 

Dominion  Road  Machinery  Co. 

Stone  Working  Machinery 
I'ollard   Mfg.  Company 

Steel  SaSh 

Mope  &  Sons,  Henry 

Structural  Iron  and  Steel 

Burlington  Steel  Company 
Chicago  Bridge  &  Iron  Works 
DesMoincs  Bridge  &  Iron  Co. 
Dominion  Bridge  Company 
Hamilton  Bridge  Works  Co. 
Mackinnon  Holmes  &  Co. 
Manitoba   Bridge  &  Iron  Works 
Maritime  Bridge  Company 
McGregor   &  Mclntyre 
PittsburghDesMoines    Steel  Co. 
Reid  &  Brown 
Structural   Steel  Company 
Standard   Steel   Construction  Co. 

Surveyor's  Instruments 

Dikeman  Surveyor  Co. 

Swinging  Gears 

Dake  Engine  Company 

Tanks  and  Stand  Pipes 

Chicago  Bridge  &  Iron  Works 
Goold,  Shapley  &  Muir  Co. 
Hamilton   Mfg.   Co.,  Wm. 
Inglis,  John 

Manitoba  Bridge  &  Iron  Works 
Marsh  &  Henthorn 
McDougall  Caledonian  Iron  Wks. 
MacKinnon,  Holmes  &  Co. 
Ontario   Wind   Engine   &  Pump 

Company 
Pittsburgh-DesMoines  Steel  Co. 
Thnr    Iron  Works 
Toronto  Iron  Works 
Vancouver   Wood    Pipe   &  Tank 

Company 

Telescopic  Hoists 

Black  Building  Supply  Co. 
Gillis  &  Geoghegan 


Terra  Cotta 

Northwestern  Terra  Cotta  Co. 

Testing  and  Inspecting  Bureau 
Hunt  &  Co.,   Robt.  W. 

Tile  Moulds 

London  Concrete  Machinery  Co. 

Tiling 
Can. 


Consolidated  Rubber  Co. 


Tires   (Auto,   Bicycle,  Motor-cycle, 
Carriage) 
Can.  Consolidated  Rubber  Co. 

Toncan  Metal 

Stark  Rolling  Mills  Co. 

Towers 

Cioold,  Shapley  &  Muir  Co. 

Track  Systems   (Hand,  Power  and 
Electric) 

Morris  Crane  &  Hoist  Co.,  Her- 
bert 

Tubing  (Rubber) 

Can.   Consolidated   Rubber  Co. 

Turbines,  Steam 

De  Laval  Steam  Turbine  Co. 

E.    Laurie  Company 

Turbine  Equipment  Company 
Turnbuckles 

Canadian    Billings     &  Spencer, 
Limited 
Vacuum  Cleaners 

United   Electric  Company 
Valves 

Canada  Iron  Corporation 
Can.   Fairbanks-Morse  Company 
Gartshore  Thomson  Pipe  Co. 
Kerr  Engine  Company 
Pittsburgh    Valve,    Foundry  & 
Construction  Company 

Ventilating   &   Heating  Apparatus 

Canadian  Blower  and  Forge  Co. 

Sheldons  Limited 

Sturtevant    Co.  of  Can.  Ltd.,  B.  F. 


Varnishes — Insulating 

Standard  Underground  Cable  Co. 
of  Canada,  Ltd. 
Wagons 

Deere    Plow    Co.,  John 

Tiffin    Wagon  Co. 

Watson    VVagon  Co. 
Wall  Board 

Bird  &  Son 

Water  Level  Apparatus 

Gent   &  Company 
Waterproofing 

Can.  H.  W.  Johns-Manville  Co., 
Ltd. 

Baterson  Mfg.  Company 
Trussed  Concrete  Steel  Co. 

Waterproofing  Compound 

I'aterson  .Mfg.  Company 

Water  Softeners  and  Filters 

.Manitoba   Bridge  &  Iron  Works 

Water  Tapping  Machine 
Mueller  Mfg.  Co.,  H. 

Water  Turbines 

Hamilton  Mfg.  Co.,  Wm. 

McDougall  Caledonian  Iron  Wks. 
Welding  and  Cutting  Plants 

L'Air  Liquide  Society 

Well  Drilling  Plants 

American  Well  Works 

Rock  &  Power  Machinery  Co. 

Wires  and  Cables 

Canada  Wire  &  Cable  Co. 
Standard  Underground  Cable  Co. 
of  Canada,  Limited 

Wire  Guards  and  Screens 

Canada  Wire  &  Iron  Goods  Co. 

Wire  Rope 

Canada  Wire  &  Cable  Co. 

Dominion   Wire   Rope  Co. 
Wood  Pipe 

Vancouver  Wood  Pipe  Co. 


Ltd. 


<<Tr?L(JXPH ALTE"  is  a  heavy  road  oil  containing  80%  of  solid  pure  bitumen  com- 
r        bined  with  sufficient  liquid  bitumen  to  bring  it  to  a  proper  consistency  for 
road  dressing.     It  is  absolutely  free  from  greasy  oils. 

This  asphalt  macadam  binder  which  we  are  introducing  into  Canada  has  stood 
the  test  of  time  and  is  offered  to  the  municipalities  of  the  Dominion  with  the  highest 
recommendations  of  critical  road  engineers  in  Great  Britain. 

Today  the  heavy  traffic  on  roads  has  found  the  old  water-bound  macadam  unsuit- 
able, and  in  order  to  provide  a  binder  and  dust-layer  which  will  stand  up  under  these 
new  conditions,  "FLUXPHALTE"  has  been  placed  on  the  Canadian  market. 

"FLUXPHALTE"  is  as  easily  applied  as  any  binder  and  gives  far  better  results. 

Write  for  copy  of  our  New  Booklet. 

The  Asphalt  and  Supply  Company,  Limited 


103-107  Board  of  Trade  Bldg. 


MONTREAL 
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Uninterrupted  Service 


Given  By 


National  Dump  Cars 


In  all  excavating  contradts  the  element  of 
time  IS  the  big  fador.  Equipment  like 
"National"  Dump  Cars  that  will  itand  up 
to  arduous  and  continuous  service  is  what 
the  successful  contrador  mu^  use. 

There  is  no  better  dump  car  made  than  the 
"National"  and  it  is  essentially  a  Canadian 
produd — every  casing  is  poured  in  Can- 
ada. Repair  parts  are  available  on  shortest 
notice.  No  duty  to  pay  on  car  or  extra 
parts.  Our  Service  Department  is  anxious 
to  help  you  to  improve  your  equipment. 

Get  our  proposition. 


National  Steel  Car  Co.,  Limited 


Works  and  Operating  Offices: 
HAMILTON 


Montreal  Office : 
SHAUGHNESSY  BX'D'G. 


Built  of  Sackville  Freestone 


Quarried 
in 

Canada^^ 

Block  Stone 
Random  Stone 
Dimension  Stone 
Head  Sills 
Shoddy 
Stone  Sawing 

Get  our  prices. 


A  Toronto  Residence  hiiill  of  Sackville  Freestone 


SACKVILLE  FREESTONE  COMPANY,  LIMITED 

Sackville,  N.  B. 

Toronto  Agent:  A.  W.  Steward,  Builders'  Exchange 
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Dikeiiian  Surveyor  Conipany   72 

Dominion  Bridge  Company   

Dominion  Concrete  Company   4 

Dominion  Engineering  &  Inspection  Co.   ...  72 

Dominion  Iron  &  Steel  (.'ompany   07 

Dominion  Paint  Works  

Dominion  Road  Machinery  Co   13 

Dominion  Sewer  Pipe  Company    10 

Dull  Company,  Raymond  W   02 

Dunn  Wire-Cut  Lug  Brick  Co   21 


Cialt  Engineering  Company,  John   72 

Clartshore,  John  J  

Cartshore  Thonipson  Pipe  &  Furnace  Co.   .  .  70 

(lent  Company   ^ 

Gillis  &  Geoghegan   1^ 

Goodwin- Bai  shy  &  Company  
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Hamilton   Conipany,    Wm   (H 
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Hamilton,  S.  W   72 

Hopkins  &  Company,   F.  H   7(; 

Hunt  &  Conipany,  Robert  W   7;> 

Ideal  Incinerator  &  Contracting  Company 

Inglis  Company,  John   5;j 

Interprovincial   Brick  Coniiiany    75 

lona  Gypsum  Company   (;7 

Kerr   Engine  Conipany,   Limited   20 

L'.\ir  Liquide  Society   g 
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l.ightfoot,  Stanley   72 

London    Concrete    Machinery    Conipany    ...  4 

LuNfer  Prism  Company   5 

MacLean  Daily  Reports  

MacKinnon  Holmes  &  Company  

Manitoba  Bridge  Works  Co  

Marion   fjsgood    Company    n 

jMaritime    Bridge   Company    7:j 

Marsh  &  Henthorn,  Limited   Ti" 

McDougall  Caledonian  Iron  Works  Co.    ...  9 

McDoirgall,  Geo.  K   72 

McGregor  &  Mclntyre   7:{ 

Metallic  Roofing  Company    tj,-) 

Miller   &  Company,  Geo.  M   72 

.Montreal  Locomotive  Works,  Limited   02 

.Morris  Crane  &  Hoist  Co.,  Herbert   

Mueller  Mfg.  Conipany,  H   2 

National  iron  Works  Limited   (J4 

National  Steel  Car  Company   17 

Neptune  Meter  Conipany   (),') 

Noble,  Clarence  W   5!) 

Northern  Crane  Works   59 

Northwestern  Terra  Cotta  Company   

Nova  Scotia  Steel  &  Coal  Co  

Oakloy  &  Son.  Geo   74 


l'ag<-  Wire  Fence  Company  

Paterson  Manufacturing  Company   55 

I'edlar  People   jj 

Peerless   Form  Clamp  Comjiany  

I'ittsburgh-DesMoines  Steel  Co   7;; 

Pittsburgh  Valve,  Foundry  &  Construction 

t'onipany  

Pollard  Manufacturing  Company   5f; 

Power  &  Son   -■, 


Keid  &  Brown  

Ric-wiL  Underground  Pipe  Covering  (  o. 

R.  1.  W.  Damp  Resisting  Paint  Co   1!) 

Rock  &  Power  Machinery  Co   56 

Roelofson   Elevator  Works   57 

Rogers  Supply  Company   g 


Sackville    Freestone   Company    17 

Sarnia  Metal  Products  Co   7 

Sheldons  Limited  

Simjdex  Construction  Company   

Smart  Mfg.  Company,  Jas  

Standard  Clay  Products  Limited   10 

Standard  Steel  Construction  Co  

Standard  Underground  Cable  Co.  of  Canada 

Stanley  &  Company,  W.  F   .j7 

Stark  Rolling  Mills  Company  

Structural   Steel   Company    (jt, 

Sturtevant  Co.  of  Canada,  Ltd..  B.  F   I'j 

Sun  Brick  Company  


Tlior  Iron  VV'orks   •> 

Tiffin  Wagon  Company  

'J'ororito  Iron  Works   j 

Toronto  Plate  Glass  Importing  Co  

Trirssed  Concrete  Steel  Company   (jO 

Turnbull  Elevator  Company  

Tuec  Company  


Vancouver  Wood  Pipe  Company 
veriMehr  Engineering  Co.,  John  . 


60 
70 


Warren  Foundry  &  Machine  Co   71 

Watson   Wagon  Company   

Wayne  Oil  Tank  &  Pump  Co   (k! 

Wooilliouse   Chain    Works    (1," 

Woodstock  Concrete  Machinery  Conipany  .  . . 

Wvnne-Roberts.  R.   0   7-> 


Our  advertisers  represent  the  most  progressive  manufacturers  and  dealers.  Make 
your  purchases  of  them.  Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  get  in  touch  with  you. 
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Exposed  Metal  Surfaces 

on  Bridges,  Viaducts,  Fences,  Signs,  Hand-Rails,  Lamp  Posts,  Ornamental  Iron  Work,  etc., 
should  be  protected  against  rust  and  corrosion  by  Toch  Brothers* 


No. 


49 


"¥>  I  Mr  - 

REMEMBER  IT'S  WATERPROOF 

TV,  I.  TT. 

DAMP  RESISTING  PAINT 

This  material  has  been  used  in  every  part  of  the  world  on  steel  and  metal  work,  and  forms 
a  firm,  elastic  coating  that  resists  the  corrosive  action  of  locomotive  gases  and  fumes  of 
any  description  far  better  than  oil  paints.  It  should  be  used  wherever  metal  surfaces  are  ex- 
posed to  acids,  fumes,  gases,  etc.,  or  the  elements.  No.  49  "R.  I.  W."  has  a  generous  covering 
capacity  and  dries  with  a  black  enamel-like  finish.    Can  also  be  furnished  in  dark  olive  green. 

REMEMBER  Steel  need  not  rust  I 

Wood  need  not  rot  I  Nor  concrete  "dust"  I 
Write  to  nearest  distributor  for  copy  of  Red  Book 

"R.I.W."  Damp  Resisting  Paint  Co.  l'l^.;!S^^<;i^SS?. 


DISTRIBUTORS :— Black  Building  Supply  Company,  Limited,  Toronto 
Dartnell,  Limited,  Montreal 


Western  Paint  Company,  Winnipeg 

Canadian  Equipment  &  Supply  Co.,  Ltd.,  Calgary  and  Edmonton 


"  Getting  the  Lid  Off  " 


(reg.  can.  pat.  off.) 


STURTEVANT  STEAM  TURBINES  are  made  "acces- 
sible." All  inspections  and  adjustments  can  be  made  from 
the  OUTSIDE.  For  this  reason  the  Sturtevant  Turbine  need 
scarcely  ever  be  taken  down. 

BUT — "Accessibility"  must  he  distinguished  from  "get- 
ting the  lid  off"  such  as  is  done  in  a  horizontally  split  casing. 
The  ability  to  "get  the  lid  ofi"  is  all  right  for  turbines  that 
need  constant  attention,  but  for  a  turl^ine  that's  made  to  run 
— like  the  STURTEVANT — a  vertically  split  casing  is  un- 
questionably superior. 

In  the  very  infrequent  inspections  which  are  necessary 
with  a  STURTE\'ANT,  it  requires  only  twenty  minutes  to 
split  the  casing — not  much  chance  for  losing  time  there,  is 
there? 

This  operation  enables  you  to  inspect  and  touch  every 
internal  part  instantly.  The  nozzles  and  other  essential  parts 
are  not  hidden  away  in  inaccessible  parts  of  the  casing. 

That's  the  great  distinction  between  "Getting  tiie  lid  off" 
and  "Accessibility."- 

The  Sturtevant  Steam  Turbine  has  a  vertically  split  cas- 
ing and  is  "Accessil)le." 

Catalog  No.  210-Z  describes  it. 

B.  F.  Sturtevant  Co.  of  Canada,  Ltd. 

Gait,  Ontario 
Montreal  Toronto  Winnipeg  Vancouver 

Selling  Agents   for  the  Sanford   Riley  Stoker,  the  "RILEY  STOKER." 
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A  perfect  brick 
with  a  popular, 
distinctive  color 
—RED, 


Those  are  our  two  great 
specialties  underlying  the 
success  of 


"BRADFORD  REDS"  stand 
out  in  the  history  of  brick-mak- 
ing have  become  the  standard 
red  brick  of  North  America. 
Their  rich  cherry  red  color  and 
their  uniform  high  quality  have 
caused  them  to  be  specified  all 
over  the  continent,  in  spite  of 
price  or  distance. 

"  Bradford  Ruffs" — A  rough-textured 
red  brick  of  exceptional  merit  in 
building  bungalows,  garden  walls  and 
creating  unusual  effects  of  various 
kinds. 

Write  for  the  RED  Catalog. 

Bradford  Pressed  Brick  Co. 

"The  Red  Brick  People" 
Bradford,  Pa. 

iVe  also  fuake  Fire-proofing,  Hollow 
Brick  and  Hollow  Block. 
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KERR 

Gate  Valves 

and 

Fire  Hydrants 

"MADE  IN  CANADA" 


This  Plant  is  devoted  entirely  to  the  manufacture 
of  Valves  and  Hydrants  of  approved  quality  and 
design. 

Now  is  the  Time 

to  show  your  patriotism,  and  prove  to  yourself  and 
others  that  KERR  valves  and  hydrants  are  equal 
in  quality  and  workmanship  to  any  made  elsewhere. 

Break  the  Habit 

of  buying  foreign  made  valves  and  hydrants,  and 
get  acquainted  with  our  goods,  which  you  have 
perhaps  imagined  were  not  quite  equal  to  the  for- 
eign made  article. 

Remember 

ihat  every  dollar  spent  in  Canada  for  Canadian  made 
goods,  is  a  contribution  towards  renewal  of  prosperous 
times,  and  the  support  of  Canadian  workmen  and  institu- 
tions. 

When  you  spend  the  dollar  with  us  you  get  full  value 
in  return. 

Write  for  our  Catalogue  No.  5. 

The  Kerr  Engine  Co^  Limited 

WALKERVILLE,  ONTARIO 
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ENGINEERS  WANT  WIRE-CUT-LUG 

Experience  and  Observation  have  Convinced  Eminent  City  and  County  Engineers  of  the 
Superiority  of  Wire-Cut-Lug  Paving  Brick. 


READ  THESE  TESTIMONIALS  : 

Chairman  of  the  Paving  Commission,  of  Baltimore, 


which  city  is  repaving  all  its  streets  and 


r  ^  ^  ^    T  ^^m^r ^ 

I 

1 
i 

i 
1 

$ 

^    THE  DUNN  WIRE-CUT-LUG  BRICK  CO.  (Licensors)  Conneaut,  Ohio  0 


Mr.  R.   Keith  Compton, 

alleys,  said  on  April  5th:  ,  ,    ,  ,  .    .  , 

"Wire-Cut  Lug  block  have  given  entire  satisfaction  in  this  city.     We  have  used  the  same  on  the  majority  ot 
our  brick  streets  since  the  early  part  of  1913.     At  this  time  we  are  using  Wire-Cut-Lug  almost  exclusively." 
Wm.  M.  Acheson,  Division  Engineer,  New  York  State  Highway  Department,  with  headquarters  at  Buffalo,  on  April  12th 

"Dunn  Wire-Cut-Lug  brick  used  on  work  in  this  Division  has   given   satisfactory   service — both   from  a  con- 
struction and  wearing  standpoint."  .  .  ,         ,  .  .        ,  ,  ,      ,     ,      .,        r  ,   ■  , 
Niagara  and  Erie  Counties,  New  York,  which  are  in  Mr.  Acheson  s  Division,  have  nearly  two  hundred  miles  of  brick 
pavements. 

Mr.  D.  Moomaw,  Road  Engineer  of  Cuyahoga  County,  Ohio,  in  which  County  there  are  three  hundred  miles  of  brick 
pavements,  says  under  date  of  April  5th:  .   ,  ,       ,       t  ^  .  t       u  ■  i  t 

"Brick   roads  in    Cuyahoga   County   arc   now   being  constructed  largely  of  v\  irc-Cut-Lug  brick.     .     .     .     .  1 
am  convinced  of  the  superiority  of  Wire-Cut-Lug  brick  over  repressed.     By  having  the  more  suitable  bonding  sur- 
face on  the  sides  of  the  Wire-Cut-Lug  brick  the  cement  grout   filled   pavement   produces    a   wearing    surface  of 
much  greater  slab  strength  than  we  have  formerly  obtained." 
Mr    W.   A.   Stinchcomb,   County   Engineer,   of  Cuyahoga  County,  Ohio,  says: 

"As  to  our  experience  with  Dunn  Wire-Cut-Lug  brick  I  wish  to  state  that  it. has  been  very  satisfactory.  In 
fact,  we  have  encouraged  contractors  on  work  that  w^as  let  before  the  Wire-Cut-Lug  brick  came  on  the  market, 
to  substitute  Wire-Cut- Lug  for  the  repressed.     Our  experience  is  that  we  are  able  to  prepare  a  much  better  bond 
by  the  use  of  this  brick  tlian  with  the  repressed." 
Mr.  D.  R.  Lyman,  Chief  Engineer,  Louisville,  Ky.,  writes:    .  . 

"We  have  been  laying  Wire-Cut- l-ug  vitrified  block  in  Louisville  for  about  two  years  and  are  very  well 
pleased  with  results  obtained.  We  have  always  used  cement  filler  with  Wire-Cut-Lug  blocks  and  in  this  class  of 
construction  I  think  Wire-Cut-Lug  blocks  are  superior  to  repressed  blocks  on  account  of  the  square  edges  and 
better  density.  In  general  wc  have  secured  belter  results  with  Wire-Cut-Lug  blocks  than  with  repressed 
blocks  ami  I  hope  we  will  lie  in  a  position  to  lay  a  greater  yardage  of  Wirc-Cut-I^ug  blocks  in   the  future." 

Twenty-six  independent  competing  companies,  operating  forty-two  plants  and  having  an  aggregate  annual 
productive  capacity  of  500,000,000  10-pound  brick,  make  Wire-Cut-Lug  paving  brick. 

Corry  Brick  &  Tile  Company,  Corry,  Pa. 


United   Brick  Company,  Greensburg,  Pa. 
Plant  at  Conneaut,  Ohio. 

Sterling  Brick  Company,  Olean,  N.  Y.  

Reynoldsville  Brick  &  Tile  Co..  Reynoldsville,  Pa. 
Danville  Brick  Company,  Danville,  111. 
Clinton   Paving  Brick  Company,  Clinton,  Ind. 
Alton   Brick  Company,  Alton,   III.  ,    „,  . 

Deckman  Duty  Brick  Company,  Cleveland,  Ohio. 

Plants  at  Cleveland,  Carrollton  and  Malvern,  U. 
Tuna  Valley  Pressed  Brick  Company,  Bradford,  Pa. 
Foster  Paving  Block  Company,  Bradford,  Pa. 

Plants  at  Bradford,  Pa.,  Binghamton,  N.Y.,  and  Youngs- 
ville,   Pa.  . 
Metropolitan  Paving  Brick  Company,  Canton,  Ohio. 

Four  plants  at  Canton.  O.,  one  at  Willow, 
Bessemer  Limestone  Company,  Youngslown, 

Three  plants  at  Bessemer,  Pa.  . 
Peebles  Paving  Brick  Company,  Portsmouth,  Ohio. 


O. 
Ohio. 


Two  plants  at  Portsmouth,  Oiiio,  one  at  Firebrick, 
Murphysboro  Paving  Brick  Co.,  Murphysboro,  111. 
Southern  Clay  Mfg.  Company,  Chattanooga,  Tenn. 

Plants   at   Robbins,   Tenn.,   Coaldale,  Ala. 
McAvoy  Vitrified   Brick  Company,  Philadelphia,  Pa. 

Plant  at  Pcrkiomen  Junction,  Pa. 
Windsor  Brick  Company,  Akron,  Ohio. 
Hocking  Valley  Brick  Company,  Columbus,  Ohio. 

Plant  at  Logan,  Ohio. 
Veedersburg  Paver  Company,  Vcedersburg,  Ind. 
.Springfield  Paving  Brick  Company,  Springfield,  111. 
Tcrre  Haute  Vitrified  Brick  Co.,  Terre  Haute,  Ind. 
Albion  Vitrified  Brick  Co.,  y\lbion,  111. 
Alliance  Clay  Product  Company,  Alliance,  Ohio. 
Wcstport  Paving  Brick  Company,  Baltimore,  Md. 
Mack  Manufacturing  Company,  New  Cumberland,  W.Va 

Four  plants  at  New  Cumberland,  W.  Va. 
The   11  \Tlranlic- Press   Brick  Coinpaiiy.  .^t.   Louis.  Mo. 


W  RITK  I'OR  DATA 
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Standard  Turnbuckles 

Made  in  Canada 

All  Sizes  in  Stock 


Canadian  Billings  &  Spencer 


Limited 


Welland,  Ontario 


Engineers  !    Contractors  !    Architects  ! 

THE  Commands 
Vj>        Vl^  Your  Attention 


Concrete  is  the  recognized 
protection  for  steel  struc- 
tures, mainly  because  of 
its  permanency  and  neg- 
ligible maintenance  cost,  every  Engineer,  Architect  and 
Contractor  should  be  thoroughly  familiar  with  the  Ce- 
ment-Gun and  its  product,  Gunite 

Because: 

Ciiinite  is  water-proof  an<l  denser  than  any  concrete. 

Equal  i)rotection  is  obtained  by  from  1  in.  to  2  in.  of  Gunite 
as  against  from  4  in.  to  li  in.  concrete.  (This  lessens  the 
deal!  load  of  protection  and  hence  allows  tlie  use  of  lighter 
steel. 

\o  forms  are  required. 

Ciunite  greatly  reduces  the  cost. 

Gunite  is  being  specified  on  a  large  percentage  of  jobs. 
Where  Gunite  is  not  specified  a  Gunite  alternative  sub- 
mitted will  allow  a  lower  bid  and  hence  make  your  pro- 
posal more  liable  for  acceptance. 

If  you  will  send  us  an  outline  of  your  problem  we  will  be 
pleased  to  submit  Gunite  specifications,  cost  data,  references,  etc. 


Cement  Gun  Company,  Inc.,  New  York 
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Patriotism  in  Awarding  Gontracts 

PATRIOTISM  is  of  varicnis  kinds,  and  it  has 
been  defined  in  a  number  of  ways.  Webster's 
definition  is  "devotion  to  the  welfare  of  one's 
country,"  but  a  writer  of  lesser  vocabulary, 
but  i^reater  perspicacity,  perhaps,  has  defined  patriot- 
ism as  "the  last  resort  of  a  scoundrel."  There  is  a 
patriotism  that  consists  of  great  words,  and  there  is  a 
patriotism  that  finds  its  only  expression  in  great  deeds. 
The  former  is  forgotten  ;  the  latter  becomes  part  and 
parcel  of  history. 

There  are  certain  things  which  are  almost  forgiv- 
able in  times  of  peace,  when  something  is  needed  to 
relieve  a  nation  or  a  people  from  the  comparative  stag- 
nation of  some  of  the  higher  qualities  which  prolonged 
freedom  from  conflict  of  any  kind  engenders  ;  but  these 
things  at  a  time  when  a  nation  or  a  people  is  strug- 
gling for  its  existence  are  unforgivable. 

As  a  rule,  business  and  sentiment  have  little  in 
common,  but  this  great  world-war  in  which  the  Em- 
pire is  engaged  provides  the  exception,  and  in  all  de- 
cency business  to-day  must  be  clothed  at  least  with  an 
outer  garment  of  patriotism.  To  ignore  the  interests 
of  one's  people  at  a  time  when  one  of  the  most  vital 
considerations  of  the  country  is  to  maintain  business 
stability  is  to  show  a  lamentable  lack  'of  true  pat- 
riotism. All  of  which  is  introductory  to  a  brief 
comment  which  we  desire  to  make  upon  the  ac- 
tion of  one  of  Toronto's  leading  departmental  stores 
in  awarding  the  contract  for  an  eight-storey  warehouse 
at  Regina  to  a  Chicago  firm.  Our  attention  has  been 
called  to  this  matter  by  a  number  of  prominent  con- 
tracting firms,  and  we  do  not  hesitate  to  express  our 
disapproval  of  the  action  of  The  Robert  Simpson 
Company — the  Toronto  firm  to  which  we  refer  above. 

The  experience  of  a  prominent  Winnipeg  contrac- 
tor as  communicated  to  this  journal  is  interesting. 
When  our  correspondent  heard  that  the  Simpson  Com- 
pany had  decided  to  build  in  Regina  he  wrote  to  their 
head  office  in  Toronto  asking  for  the  privilege  of  ten- 
dering on  the  work,  and  offering  to  furnish  satisfactory 
references  as  to  his  experience  on  large  contracts.  He 
received  a  reply  thanking  him  for  his  proposal,  and 
stating  that  the  Simpson  Company's  representative, 
who  was  then  in  the  West,  would  call  on  him — which 
he  did  several  weeks  later.  When  he  called  on  the 
Winnipeg'  contractor  he  informed  him  that  tenders  for 
the  Regina  building  closed  on  the  following  iNIonday. 
The  explanation  was  forthcoming  that  it  was  first  the 
Simpson  Company's  intention  to  give  the  work  to  an 
eastern  contractor  who  had  done  satisfactory  work  for 
them  previously,  but  later  that  it  had  been  decided 
to  allow  three  Regina  contractors  to  figure,  and  that 
these  Avould  have  the  preference. 

Owing  to  the  shortness  of  the  time,  and  td  the 
explanation  as  to  the  local  preference,  the  Winnipeg 
man  decided  not  to  go  to  the  trouble  and  expense 
of  making  up  a  tender. 

In  another  instance  a  Winnipeg  contracting  firm 
capable  of  carrying  out  work  of  any  size,  particularly 
in  this  class  of  work,  was  not  given  the  opportunity  to 
figure. 

The  Simpson  Company  secured  concessions  from 
the  city  of  Regina  on  the  understanding  that  they 
would  erect  a  building  and  establish  a  branch  there, 
and  the  first  stc])  thov  take  is  to  give  ])rcfercnce  to 
outsiders,  who  will  bring  in  outside  foremen,  and 
si)eiKl  their  profits  in  the  United  States. 

Now  there  is  no  reason  in  the  world  why  United 
States  contracting  firms  should  not  come  into  Canada 
and  get  business — if  they  are  able  to  do  so  in  fair  com- 
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petition  ;  but  without  open  competition,  and  such  pub- 
licity being  given  to  the  work  as  will  enable  all  thor- 
oughly competent  and  financially  able  Canadian  con- 
tractors to  tender,  to  send  Canadian  important  con- 
tracts across  the  border  at  a  time  when  constructional 
enterprise  in  the  coimtry  is  at  such  a  low  ebb  is  little 
short  (if  treason.  The' offence  is  particularly  aggra- 
vated coming  from  a  (inn  that  has  derived  its  profits 
from  the  departmental  store  business — generally  from 
the  hard-earned  jjurchases  of  the  man  or  woman  in  the 
street — the  man  and  the  woman  whose  interests  every 
])roperly  constituted  business  enterprise,  in  common 
with  the  State  itself,  should  have  at  heart. 


One  cannot  refrain  from  hoping  that  The  Robert 
Simpson  Company's  latest  venture  in  the  West  will 
be  attended  by  scant  success.  Of  all  things  that  we 
love,  it  is  consistency  ;  and  it  is  such  a  gross  outrage 
upon  consistency — and  upon  decency — for  a  depart- 
mental store  to  make  its  money  out  of  the  Canadian 
people  and  sin  iul  it  in  the  United  States  that  we  can- 
not find  it  in  our  heart  to  take  a  charitable  view  of 
the  offence.  At  a  time  when  Canada  and  the  Empire 
have  vital  need  of  all  the  internal  business  developed 
within  the  country — at  a  time  when  I>ritish  lives  are 
being  laid  down  by  thousands  in  the  cause  of  Empire 
— there  can  be  nothing  urged  by  way  of  palliation. 


Montreal  Water -Works — The  Need  for  an 

Expert  Investigation 


As  reported  in  our  issue  of  Agust  11,  the  Coun- 
cil of  the  Canadian  Society  of  Civil  Engi- 
neers have  unanimously  asked  the  city  of 
Montreal  to  appt)inl  an  independent  board 
of  engineers  to  study  the  projjosed  further  ex])endi- 
ture  on  the  Montreal  filtration  ])lant,  acpieduct,  hydro- 
electric scheme,  etc.  The  original  plans  have  been 
gradually  altered  and  enlarged  until  the  scheme  has 
taken  on  a  dift'erent  aspect;  the  expenditure,  too,  has 
been  added  to  at  quite  an  alarming  rate,  and  the  end 
is  by  no  means  in  sight.  The  cost  may  be  ten  millions, 
or  eleven,  but  the  scheme  has  been  built  up  in  such  a 
piecemeal  fashion  that  the  total  expenditure  is  still  in 
doubt.  Owing  to  the  method  l)y  which  extensions  have 
been  made,  we  understand  that  the  entire  scheme  has 
not  been  reported  on  by  any  engineer.  There  have 
been  reports  on  the  original  plans,  reports  on  the  con- 
duits, reports  on  various  other  sections,  but  a  real 
comprehensive  report  on  the  whole  undertaking,  in- 
cluding a  proposed  fresh  expenditure  of  over  four 
millions,  has  yet  to  be  made.  Some  of  the  reports 
in  favor  of  the  plans  were  almost  ancient,  and  one  of 
the  past  presidents  of  the  Canadian  Society  of  Civil 
Engineers,  and  whose  name  has  been  publicly  used 
in  support  of  the  project,  publicly  repudiated  the  use 
of  his  name  to  support  the  scheme  as  it  now  stands. 

Apart  from  the  design  of  the  retaining  walls,  which 
are  to  be  strengthened  as  the  result  of  a  wall  con- 
structed for  test  purposes,  the  chief  objection  is  to  the 
portion  of  the  scheme  dealing  with  the  proposed  hydro- 
electric development  to  give  10,000  horse  power  for 
pumping  and  lighting  purposes.  In  February,  1914, 
Messrs.  J.  A.  Jamieson,  R.  S.  Lea,  and  G.  R.  Heckle, 
in  reporting  on  the  water  supply  conduit,  made  a  most 
emphatic  recommendation  that  a  board  of  engineers 
be  appointed  to  investigate  the  aqueduct  section,  in- 
cluding revised  estimates  of  the  cost  of  construction 


and  the  quality  and  cost  of  the  power  developed.  No- 
thing was  done,  but  in  ])lace  of  it  are  recommenda- 
tions to  spend  large  sums  on  installing  the  necessary 
e(|uipment  for  a  power  station.  It  is  contended  that 
the  enormous  expenditure  will  mean  that  the  city  will 
be  i^aying  interest  charges  alone,  to  say  nothing  of 
working  costs,  which  will  be  many  times  more  than 
the  price  at  which  electricity  can  be  purchased  in  the 
city.  This  will  be  a  heavy  burden  on  the  city,  and 
c(jmpetent  engineers  believe  that  this  is  unnecessary 
and  that  a  considerable  saving  could  be  made. 

The  Canadian  Society  of  Civil  Engineers  argue  that 
the  only  way  to  get  to  the  bottom  of  this  matter  is 
to  have  all  the  facts  investigated  by  an  independent 
board  of  engineers ;  there  is  at  present  no  sign  of  the 
Board  of  Control  acquiescing  in  this  suggestion — Mr. 
Controller  Cote  says  it  is  an  efffcient  and  economical 
scheme — but  we  believe  that  the  Society  will  follow 
up  their  recommendation  in  order  to  bring  the  weight 
of  expert  and  public  opinion  on  the  Board  of  Control. 
There  is  a  want  of  conlidence  on  the  part  of  engi- 
neers as  to  the  lousiness  methods  of  the  city  of  Mont- 
real, and  the  events  of  the  last  few  months  in  rela- 
tion to  the  giving  of  contracts  for  paving  go  a  long 
way  to  justify  their  scepticism  as  to  whether  the 
water-works  scheme  is  not  another  of  the  civic  mud- 
dles. Any  doubt  as  to  the  value  of  the  scheme,  whe- 
ther from  the  engineering  or  financial  standpoints,  can 
be  easily  set  at  rest  by  appointing  men  of  undoubted 
ability  to  investigate  the  entire  project.  If  it  be  as 
satisfactory  as  the  city  suggest,  then  the  public  will  be 
satisfied  that  they  are  spending  money  on  a  reason- 
able proposition,  but  if  the  scheme  be  found  imprac- 
ticable except  at  an  excessive  cost,  the  few  thousand 
dollars  spent  on  the  inquiry  will  be  money  well  laid 
out,  for  it  will  prevent  the  expenditure  of  many  hun- 
dreds of  thousands  on  a  plan  which  is  unsound. 


A  Dangerous  Precedent 


A clerical  error  in  a  bid  submitted  is  a  frequent 
cause  for  controversy  between  the  contractor 
and  the  owner.    In  some  cases  the  error  may 
be  so  large  that  a  forfeiture  of  the  bidding 
deposit  is  the  cheapest  way  a  company  can  get  out  of 
the  situation,  if  the  owner  is  willing  to  permit  this 
expedient  without  suit  for  added  cost  of  construction. 


In  other  cases,  the  error  is  small  enough  so  that  the 
cfimpany  can  afford  to  go  through  with  the  contract 
and  accept  the  reduced  ])rofits.  In  a  few  instances, 
the  owners  will  allow  the  contractor  to  correct  his 
clerical  errors  and  submit  a  revised  bid.  . 

.\  case  of  this  kind  has  recently  arisen  in  an  east- 
ern city  where  a  cuntracling  firm  recently  .su1)mitted 
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the  lowest  bid  on  a  sewer  contract,  a  bid  nearly  $17,- 
000  lower  than  any  of  its  competitors  on  a  $58,000 
contract.  Tlie  contract  had  been  awarded  to  this 
company,  wlien  it  was  disco\  ered  that  clerical  errors  in 
lii^urin^'  manholes,  walks  and  other  accessories,  had 
made  their  hid  $1,240  too  low. 

The  president  of  the  contracting^-  lirm  tiien  called 
the  attention  of  the  city  authorities  to  tiie  error  and 
asked  leave  to  correct  it.  The  j^reat  difference  in  the 
bids  of  this  company  and  the  next  lowest  bidder,  as 
compared  with  the  amount  of  the  error,  caused  the 
city  authorities  to  allow  the  correction  of  the  bid  and, 
instead  of  $36,886,  as  originally  submitted,  the  con- 
tract was  ma:de  out  and  signed  with  the  amount  set 
at  $58,126. 

W'e  do  not  believe  that  this  is  a  good  policy  for  a 
municii)ality  to  follow.  It  establishes  a  precedent  in 
matters  of  this  sort  which  may  prove  decidedly  dan- 
gerous.   A  contractor  might  conceivably  submit  a  bid 


with  known  "clerical  errors."  If  the  bid  were  low 
enough  to  secure  the  award  with  these  "clerical  er- 
rors" corrected,  the  contractor  could  call  them  to  the 
attention  of  the  city  and  have  his  bid  raised.  If  the 
bid  barely  won  out  over  a  competitor,  nothing  would 
have  to  be  said  about  the  errors,  but  the  bid  as  sub- 
mitted could  be  allowed  to  stand. 

Such  a  possibility  would  give  an  unscrupulous 
contractor  a  chance  to  impose  on  the  municipality  and 
would  be  decidedly  unfair  to  other  bidders.  It  should 
be  a  firmly  established  rule  that  a  bid  submitted  can- 
not be  altered  in  any  way  whatsoever.  A  contractor 
should  prepare  and  check  his  bid  so  carefully  that 
there  is  no  possibility  of  a  clerical  error  and  should 
then  be  compelled  to  stand  by  the  bid  submitted  or 
else  forfeit  his  certified  check  and  accept  whatever 
other  legal  action  is  taken.  So  far  as  we  know,  the 
action  taken  in  the  individual  case  cited  was  fair 
enough,  but  as  a  precedent  established  it  must  be 
severely  condemned. 


Can  "Good  Times''  in  America  Come  from 

the  War  in  Europe  ? 

The  U  S.  Viewpoint  as  expressed  by  Engineering  &  Contracting,  Chicago 


MANY  political  economists  have  answered  this 
question  in  the  negative.  They  are  of  the 
school  that  reasons  that  any  large  "destruc- 
tion of  wealth"  in  any  part  of  the  world  in- 
e\itably  reacts  unfavourably  upon  wealth  production 
in  other  parts  of  the  world.  But  it  is  noteworthy  that 
they  rarely  define  "destruction  of  wealth."  The  fact  is 
that  nearly  all  wealth  is  "destroyed"  almost  as  soon 
as  it  is  created,  if  by  "destruction"  is  meant  consump- 
tion. Hence  an  explosion  of  ammunition  is  a  "de- 
struction of  wealth"  that  does  not  difi'er  essentially 
from  the  wearing  out  of  a  silk  dress  or  the  drinking  of 
a  cocktail. 

A  very  small  percentage  of  the  wealth  produced 
annually  is  added  to  the  world's  stock  of  wealth.  This 
stock  is  capital,  and  is  largely  used  as  an  instrument 
for  ])roducing  more  wealth.  To  destroy  capital  in  large 
c|uantities  may  very  well  lead  to  the  impoverisiiment 
of  its  owners,  but  to  destroy  wealth  not  used  as  capi- 
tal i^  (|nile  another  matter. 

.\.  com])aratively  slight  amount  of  the  world's  capi- 
tal has  thus  far  been  destroyed  by  the  great  war,  and 
there  is  no  likelihood  that  any  considerable  percent- 
age will  be  destroyed.  It  is  important  to  bear  this  in 
mind  when  discussing  the  ])robable  efifect  of  the  war 
ni)on  .America. 

.\ny  great  sudden  change  in  the  productive  ener- 
gies of  a  nation  must  inevitably  ab.sorb  other  nations 
temporarily.  It  is  not  "destruction  of  wealth"  tiip* 
causes  such  disturbance,  however.  The  real  trouble 
arises  from  the  hesitancy  of  business  men  to  change 
their  lines  of  output,  or  to  continue  their  normal  out- 
])ut  in  the  face  of  uncertainties  as  to  markets.  1')Ut 
a>  time  i)asses,  business  leaders  begin  t.i  modify  their 
action  to  suit  the  conditions,  and  "times  revive."  i'hi-^ 
revival  has  been  happening  in  .\merica  at  a  very  rai)i(l 
rate  during  the  past  six  nmnth--. 

The  textile  trades,  the  metal  industries,  grain  farm- 
ing, and  manv  other  industries  have  shown  marked 
"rowth.    Consideration  make-  it  ai)parent  that  the  re- 


vival will  continue  and  will  spread  to  other  indus- 
tries. 

The  war  has  diverted  the  energies  of  millions  ot 
men  from  the  production  of  utilities  that  were  form- 
erly exported  to  us.  America  must,  perforce,  either 
go  without  those  utilities  or  proceed  to  produce  them 
herself.  She  has  done  both.  There  has  been  some 
economizing  and  there  has  been  some  enlargement  of 
home  production. 

Our  exports  have  necessarily  changed  considerably 
in  character,  but  they  have  grown  to  such  proportion 
that  the  ensuing  twelve  months  seem  likely  to  yield 
a  balance  of  trade  a'mounting  to  $2,000,000,000  in  our 
favor.  The  effect  of  this  will  be  to  cause  a  flow  of  gold 
to  America,  slow  at  first  but  greater  when  the  war 
ends.  This  will  cause  a  rise  of  prices  in  America.  It 
will  also  result  in  our  purchase  of  American  securities 
now  held  by  Europeans.  Neither  of  these  occurrences 
spells  financial  depression.  So  long  as  prices  are  ris- 
ing- it  is  wise  to  invest  in  i)lants  capable  of  producing 
income,  and  it  is  relatively  unwise  to  invest  in  bonds. 
Hence  in  times  of  rising  prices  men  expand  their  in- 
vestments in  plant,  supplies  and  goods. 

The  transfer  of  American  securities  from  Europe 
to  America  will  itself  result  in  increasing  the  perman- 
ent supply  of  cash  capital,  for  interest  and  dividend 
payments  will  flow  in  diministed  stream  abroad.  Our 
exchange  of  products  for  these  securities  will  there- 
fore tend  to  increase  prices  here  by  decreasing  the 
annual  llow  of  gold  to  Europe.  And,  as  just  stated, 
an  era  of  rising  prices  is  an  era  of  "good  times,"  for 
it  leads  to  aggressive  action  by  investors  and  business 
men. 

'I'he  close  111  the  war  will  cause  another  readjust- 
ment, hut  (hi--  tunc  IK  it  in  an  atmosphere  of  gloom. 
(  )ii  the  Contrary,  the  s|)irits  of  all  Europe  will  rise. 
()l)timism  will  gi\e  impetus  to  e\erv  trade.  "But," 
argues  the  school  econonn-t.  "how  can  there  be  re- 
vival where  debts  i)()\v  men's  i)acks  to  the  dust?" 
Debts  to  whom?  Mostly  those  of  the  government  to 
its  oui)  people,  and  this  means  the  debts  of  citizen  .\ 
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to  his  iiciKlibor  B,  and  of  B  to  A.  The  rich  and  well- 
to-d'o  may  suffer  most  as  a  result  of  war  taxes,  but 
this  is  by  no  means  certain,  for  it  is  they  who  hold 
most  of  the  bonds  issued  by  the  government.  They 
will  have  economized  during  the  war  sufficiently  to 
have  paid  a  large  ])art  of  the  cost  of  the  war.  The  in- 
struments of  production  will  have  remained  unin- 
jured, for  the  most  part.  Men  will  man  them,  and 
history  will  repeat  itself  in  showing  "an  amazing  in- 
dustrial recovery" — amazing  chiefly  because  we  are  so 
accustomed  to  regard  war  as  a  great  destroyer  of 
cai)ital,  which  ordinarily  it  is  not. 

Men  1)y  the  millions  will  have  died.  Will  this 
cripple  European  industry?  Not  for  long.  This  war, 
nearly  all  thinkers  agree,  is  really  a  .struggle  for  in- 
dustrial suiiremacy.  If  so,  it  means  but  one  thing — 
an  overcrowding  of  Europe  with  workers  whose  wares 
do  not  find  ready  markets.  Already  reports  are  reach- 
ing us  that  English  workmen  are  enjoying  prosperity 
such  as  few  of  them  have  ever  tasted.  Cruel  as  the 
process  of  extermination  of  men  is,  the  men  that  are 
left  are  apt  to  be  better  off  than  if  no  extermination 
had  taken  place.  This  heartless  condition  is  not  the 
ideal-  toward  which  the  world  moves,  but  is  none  the 
less  a"  present  fact  that  we  cannot  ignore. 

A  great  war  is  a  great  stimulus  to  actions  of  many 
sorts  other  than  military  as  well  as  military.  It  shakes 
even  the  somnolent  type  of  mind  into  wakefulness. 
Many  it  kills  but  many  more  it  cures.  Our  civil  war 
served  to  develop  thousands  of  young  men  into  self- 
reliant  and  ambitious  leaders  who  afterward  made 
their  marks  in  the  halls  of  industry.  This  is  seemingly 
one  of  nature's  compensations  for  tre  sacrifices  of 
battle. 

.11  While  we  do  not  indorse  war  as  a  thnig  to  be 
fikesired,  as  some  have  claimed  it  is,  we  may  well  take 
comfort  in  the  compensations  that  it  brings— and  they 
are  by  no  means  negligible.  To  America  the  gains 
are.,  by  all  odds,  greatest.  This  is  bearing  home  upon 
our  attention  already.  We  shall  see  still  greater  com- 
mercial l)enefits  with  the  passage  of  every  month,  and 
they  will  not  cease  when  the  war  ends. 


"Inaccuracies"  of  the  Press 

IN  the  smaller  cities— and,  for  that  matter,  in  the 
larger  ones  also — there  is  lamentable  careless- 
ness in  the  recording  of  engineering  details.  At 
best,  the  handling  of  technical  data  and  figures 
by  men  of  no  special  training  can  be  only  a  makeshift. 
So  that  when  there  is  a  strong  suspicion  of  misrepre- 
sentation into  the  bargain  the  situation  becomes  intol- 
erable. 

An  instance  of  this  has  just  occurred  at  Berlin, 
Oht.,  where  a  section  of  the  local  press  has  been  en- 
deavoring to  place  upon  the  City  Engineer  the  blame 
for  certain  defects  in  the  sewerage  system.  In  sup- 
port of  its  arguments  it  was  reported  in  a  leading 
echtorial  that  the  estimated  cost  of  repairs  found  neces- 
sary by  the  consulting  engineer,  Mr.  Willis  Chipman, 
was  $6,500,  whereas  the  actual  amount  was  $65. 

It  is  strange  that  a  typographical  error  of  such  an 
extraordinary  character  should  occur  in  the  editorial 
column  of  a  paper  which  throughout  had  been  putting 
the  local  engineer  in  the  worst  possible  light.  At  best 
it  is  a  wretched  coincidence ;  at  worst  it  is  suggestive 
of  the  kind  of  malevolence  which  would  be  deserving 
only-  6f  contempt  were  it  not  for  its  misleading  effect 
upon  the  public  and  its  injustice  to  the  engineering 
profession. 


Are  Architectural  Competitions  a  Mistake  ? 

TIIl'^RI'",  seems  to  be  a  growing  feeling  among 
architects  that  competitions  are  a  mistake ; 
and  the  architectural  profession  may  certainly 
take  it  that  members  of  professions  outside 
their  own  think  so  too,  for  it  is  haixl  to  understand 
why  this  ])rofession  should,  to  the  extent  it  is,  be  sub- 
jected to  the  hardships  insei)arable  from  a  comjjeti- 
tion.  That  there  are  hardships  scarcely  needs  pointing 
out.  In  the  first  place,  the  chances  are  greatly  in  fa- 
vour of  the  man  in  large  practice,  because  he  either 
maintains  a  large  staff  or  can  afford  to  engage  a  spe- 
cial staff  for  a  competition  ;  he  can  use  the  combined 
skill  of  all  this  staff,  merely  supplementing  it  with  hi.-< 
own,  to  turn  out  his  design,  while  a  man  less  favor- 
ably placed  has  tr^  do  practically  the  whole  woik,  men- 
tal and  mechanical,  unaided.  In  such  circumstances 
the  balance  of  advantage  clearly  lies  with  the  first, 
just  as  it  would  in  a  race  where  a  machine  of  small 
horse  power  is  in  competition  with  one  of  much  greater 
capacity.  The  unfairness  of  it  between  man  and  man 
is  thus  inherent  in  every  competition.  Then  as  to  the 
effect  on  the  work  produced  there  is  this  to  consider. 
Conditions  have  to  be  laid  down  more  or  le.ss  rigidly 
which  all  competitors  must  observe.  The  designer 
may  see  a  way  of  ignoring  some  of  these  and  by  so 
doing  vastly  improving  his  design,  but  he  dare  not, 
nor  dare  his  client,  if  consulted,  agree  to  his  doing  so, 
because  if  he  did  he  would  be  unfair  to  the  other  com- 
petitors. It  will  happen  sometimes,  however,  that  a 
bold  step  is  taken,  a  condition,  or  two,  is  evaded,  and 
a  design  is  produced  that  by  its  intrinsic  merits  cap- 
tures the  client  or  assessors.  They  would  probably 
refuse  to  sanction  the  change,  if  asked  beforehand : 
but  if  it  is  made  without  their  being  asked  and  is  per- 
ceived at  the  same  time  as  the  improvement  effected 
comes  before  them,  they  are  disarmed  and  are  apt  to 
condone  it.  But  a  step  of  this  kind  can  be  taken  only 
by  the  experienced  competitor.  He  has  learned  how 
much  rope  the  average  assessor  may  be  expected  to 
allow  and  boldly  goes  the  full  length  of  it,  while  the 
less  experienced  man  is  too  timid  to  take  an  inch  of 
it.  And  here  again  the  latter  suffers  from  a  certain 
degree  of  unfairness.  It  is  usually  said  that  a  compe- 
tition calls  out  a  man's  best  efforts;  but  we  think  for 
more  than  one  reason  that  this  is  a  doubtful  assump- 
tion. When  a  man  is  taken  from  work  on  which  his 
daily  bread  depends  to  embark  on  what  to  him  is  a 
mere  speculation  in  which  his  chances  of  success  are 
in  most  cases  remote,  is  he  likely  to  i)ut  his  best  int(! 
the  speculative  work?  One  with  the  si)irit  of  the 
gambler  might,  but  the  man  of  sober  and  earnest  mind 
is  more  likely  to  feel  tow'ards  his  competition  work 
as  one  feels  towards  the  lighter  occupations  of  life, 
something  to  be  taken  up  lightly  when  the  real  day's 
work  is  over,  something  in  which  no  high  hopes  are 
centred  and  therefore  for  which  his  highest  efforts  are 
not  reserved.  This,  we  take  it.  is  the  spirit  in  which 
competitions  are  entered  upon  by  all  except  the  san- 
guine few  who  have  been  endowed  by  nature  with 
energies  sufficient  to  be  devoted  equally  to  the  shadow 
and  to  the  substance.  WHien.  again,  a  man  is  engaged 
upon  a  competition  he  is,  humanly  speaking",  bound  to 
consider  the  idiosyncrasies  of  the  assessor,  or  the  prin- 
cipal one  of  the  assessors  when  there  are  more  than 
one.  Assessors  are  men  naturally  well  known  in  the 
architectural  world  ;  from  their  own  works  their  ten- 
dencies can  be  judged,  so  the  discerning  competitor 
is  e.xtremely  likely  to  put  on  one  side  some  of  his  own 
originality  if  he  can  produce  in  its  ])lace  work  that  is 
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likely  to  please  the  individual  1)\-  w  Imm  his  work  is 
to  he  judscd;  and  so  his  work  is  not  as  free  as  it 
otherwise  mi^ht  have  been.  In  a  system  under  which 
a  client  comes  to  an  architect,  tells  him  in  a  S4eneral 
way  what  he  requires,  definitely  makes  over  the  work 
to  him,  and  is  accessible  for  consultation  at  every 
stage  of  the  design,  we  cannot  help  thinking  much 
better  work  can  be  produced.  The  completed  design 
may  differ  materially  from  what  the  client  had  in  his 
mind  when  he  set  out  to  engage  his  architect,  but  it 
is  certain  to  be  better.  His  essential  rccjuirements  will 
lia\t  been  met  and  probably  something  more;  it  is 
e\'en  possible  that  economy  has  been  secured  by  more 
skilful  disposition. 

Looked  at  broadly,  a  competition  is  a  great. waste 
of  skilful  effort.  It  is  true  the  prize,  or  prizes,  given 
may  be  of  higher  value  than  is  the  professional  value 
of  the  individual  design,  or  designs,  to  which  they  go. 
They  never,  or  seldom,  represent  the  professional  value 
of  all  the  designs  submitted,  and  thus  the  client  has 
received  more  than  fair  value  for  what  he  has  given. 


He  has  called  forth  a  large  amount  of  work  for  his  own 
benefit  for  which  he  has  paid  nothing  and  which  is 
worthless  for  any  other  purposes,  and  has  thus  been 
the  cause  of  much  wasted  labour.  The  difference  be- 
tween a  competition  and  a  lottery  is,  after  all,  but 
small;  in  the  second  the  stakes  are  in  money,  in' the 
first  they  are  in  labour.  It  is  true  that  the  one  is  a 
gamble  whose  success  depends  on  chance,  the  other 
is  one  whose  success  depends  on  skill ;  but  there  are 
elements  which  handicap  the  skill  of  some  of  the  com- 
petitors, and  there  is  an  element  of  chance  in  the  de- 
cision of  those  who  select  the  prize  winners.  If.  then 
there  are  any  advantages  in  architectural  competi- 
tions, they  lie  on  the  side  of  those  who  invite  them ; 
but  we  are  speaking  on  the  side  of  the  competitors, 
and  in  their  interests  we  feel  that  it  would  be  well  if 
competitions  were  abolished.  Nothing  of  the  kind 
preA^ails  in  any  other  profession,  except  in  a  very  lim- 
ited wa}^  in  engineering,  and  the  architectural  profes- 
sion would  gain  in  dignity  if  it  proscribed  them. — In- 
dian Engineering. 


The  Elements  of  Accurate  Cost-Keeping 


By  Edward  Probert 


TI  [•",  introduction  of  a  cost  system  will  substitute 
accurate  knowledge  for  guesswork,  and  will 
facilitate  the  adoption  of  more  consistent  poli- 
cies.   \Mth  accurate  knowledge  of  conditions, 
there  comes  an  incentive  to  excel  them,  and  this  is 
always  a  desirable  condition  of  affairs. 

Accurate  costs  will  reflect  fluctuations  in  the  prices 
of  raw  materials,  labor  and  expenses,  day  by  day, 
week  I)y  week,  year  by  year,  enabling  the  manage- 
ment to  meet  competition  intelligently,  because,  when 
l)reparing  estimates,  they  have  authentic  data  as  a 
guide. 

By  analysis  and  comparison,  the  cost  system  will 
develop  a  knowledge  of  the  weak  spots  in  the  organi- 
zation, bringing  them  to  the  attention  of  the  manage- 
ment, for  the  closer  the  transactions  of  a  business  are 
analyzed  and  sub-divided,  the  fewer  opportunities 
there  remain  for  leaks  and  waste. 

The  managing  officer,  through  the  cost  records, 
can  determine  wdiether  men  or  methods  are  rendering 
efficient  service,  and,  b}^  having  definite  figures  show- 
ing the  cost  of  each  operation,  each  operation  can  be 
analyzed  to  see  whether  the  cost  cannot  be  reduced 
by  a  better  method. 

()ue  reason  whv  cost  systems  are  not  more  cxten- 
sivel}-  used,  is  that,  to  the  uninitiated,  they  appear  a 
mass  (if  Impeless  detail,  yet,  when  fully  understood, 
each  detail  is  seen  to  be  a  \ital  imixirtant  i^art  of  the 
whole. 

Summarizing,  the  general  achanlages  of  a  cost  sys- 
tem are:  (1),  reduction  of  costs;  (2),  increased  out- 
put; (3),  introduction  of  machines  to  replace  manual 
l;ibor ;  (4),  guide  for  future  estimating;  (5),  basis  on 
which  to  judge  the  efficiency  of  men  and  methods. 

Uses  of  a  Cost  System. 

Cost  records  should  be  made,  not  only  for  the  pur- 
pose of  determining  profits  after  the  job  is  comi)leted. 
but  also  with  the  object  of  discovering  ojjportunities 

•  A.l)<lract  of  a  paper  prepared  fer  The  American  Society  of  Engineer- 
Intr-C'pntnictors. 


for  economy.  It  is  not  enough  to  know  how  much  a 
job  costs;  it  is  most  essential  that  the  contractor 
should  know  wh}^  it  costs  as  much  as  it  does.  Then, 
if  the  unit  costs  are  higher  or  lower  than  on  previous 
jobs,  the  records  should  enable  the  portion,  of  the 
work  in  which  the  difference  exists  to  be  promptly 
and  accuratel)'  discovered. 

A  cost  system  must  be  constantly  used  to  be  of  any 
benefit.  A  contractor  would  not  buy  a  steam  shovel, 
run  it  on  a  spur  at  the  job  and  expect  it  to  remove  the 
dirt  without  attention  of  any  kind. 

Some  of  the  things  a  cost  system  should  do  are : 
(1),  determine  the  labor,  material  and  expense  cost 
per  unit  on  each  class  of  work;  (2),  give  a  record 
of  the  man-hours  per  unit  on  each  class  of  work;  (3), 
show  the  condition  of  the  work  on  each  unfinisheti 
group;  (4)  show  the  total  amount  of  direct  and  in- 
direct labor  on  each  job,  and  for  what  the  indirect 
labor  is  used;  (5),  show  total  output,  average  monthly 
output,  busy  time,  and  idle  time  on  each  group,  for 
day,  week  or  month;  (6),  show  operating  cost  per 
hour,  and  per  unit  handled,  of  each  class  of  machine 
used;  (7),  show  whether  unit  costs  are  increasing  or 
decreasing;  (8),  reveal  attempts  to  cover  mistakes  or 
weak  conditions;  (9),  disclose  wastes  of  time,  of  ma- 
terial and  of  expenses. 

Elements  of  Costs 

("osts  cannot  be  determined  by  the  u^e  of  exact 
mathematical  formulae,  such  as  are  used  in  the  solution 
of  the  majority  of  engineering  problems.  If  five  en- 
gineers or  five  hundred  are  asked  to  give  the  formula 
for  maximum  bending  moment  for  a  uniformly  loaded 
simple  beam  of  uniform  cross-section,  they  would  all 

wP 

concur  in  the  statement   ,  because  the  formulae 

8 

for  the  investigation  and  design  of  beams  are  based 
on  inexorable  natural  laws. 

The  various  elements  that  go  to  make  up  the  cost 
of  a  job,  however,  can  be  grouped  under  dift'erent 
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headings  and  their  relation  to  cacli  other  can  l)e  stated 
by  the  followinjj;'  ap])roximate  fornudac: 

Direct  Labor  +  Material  +  Direct  Job  ]^xpense= 
Job  Cost. 

Job  Cost  +  (ieneral  ICx|)ense  =  Cost  to  Construct. 
Cost   to   Construct  +  Sellin<^    Expense  =  Total 
Cost. 

Total  Cost  +  or  —  I'rofit  or  Loss  =  Sellin<^  Price. 

These  are  the  main  divisions,  although,  if  a  num- 
ber of  accountants  were  asked  for  their  definition.-^, 
they  would  designate  them  by  different  names;  for, 
unfortunately,  the  terminology  of  accounting  has  not 
reached  the  same  degree  of  lineness  as  that  of  the 
other  professions. 

The  items  of  time,  material,  and  expense  occur  ui 
every  business,  whether  it  is  the  making  of  needles 
or  the  l)ui]ding  of  a  four  track  railroad  from  the  At- 
lantic to  the  Pacific.  The  problem  lies  in  tracing  and 
apportioning  time,  material,  and  expense,  which  make 
up  the  total  cost  of  doing  business. 

The  mere  grouping  of  items  under  general  head- 
ings, however,  is  not  sufificient.  l'"or  instance,  it  is 
the  practice  of  some  contractors  to  promiscuously 
group  under  one  heading  all  the  items  of  labor,  mater- 
ial and  expense  used  in  placing  the  concrete  t)n  an 
entire  building  job,  then  divide  the  tcjtal  amount  by 
the  total  number  of  cubic  yards  placed,  and  say  that 
the  concrete  costs  so  much  per  cubic  yard. 

This  does  not  give  an  intelligent  cost.  It  does  not 
allow  comparison  with  other  jobs,  which  have  had 
more  or  less  masswork,  larger  or  smaller  columns, 
beams  and  girders,  richer  or  poorer  concrete,  different 
reinf(jrcement  and  numerous  other  variable  factors. 
Its  use  in  estimating  on  future  jobs  would  be  accom- 
panied by  misgivings  as  to  whether  the  conditions  on 
the  new  work  are  in  any  way  similar  to  those  on  the 
old  job.  It  is  obvious  that  the  above  so-called  "cost" 
would  be  of  no  value  for  use  in  estimating  the  cost 
of  retaining  walls,  dams,  or  other  masswork. 

A  specific  instance  of  this  came  to  my  attention 
quite  recently.  The  contract  covered  all  the  concrete 
work  in  connection  with  the  erection  of  a  new  plant, 
to  cost  approximately  $50,000.  The  work  consisted 
of  footings,  foundations  of  various  depths,  a  concrete 
reservoir,  a  concrete  pit  25  ft.  deep  under  the  pump 
house,  piers,  machinery  foundations,  columns,  etc. 
The  contractor  obtained  the  job  at  a  low  blanket 
price  per  cubic  yard,  which  showed  clearly  the  ear- 
marks of  "rule  of  thumb"  estimating.  After  receiv- 
ing his  final  estimate  and  selling  his  entire  plant,  the 
contractor  managed  to  pay  his  labor  and  material 
bills,  but  had  to  borrow  money  to  pay  his  railroad  fare 
home,  minus  profit,  minus  plant,  plus  experience. 

If  this  contractor  had  had  dependable  cost  records, 
which  would  give  unit  costs,  divided  into  labor,  ma- 
terial, and  expense,  there  would  have  been  a  different 
story  to  relate. 

Devising  a  Cost  System 

The  most  important  feature  in  de\  isiug  a  cost  sys- 
tem is  to  see  that  it  is  peculiarly  adapted  to  the  indi- 
vidual contractor's  business.  It  must  be  comjjlete  yet 
simple,  exhaustive  but  not  cumbersome,  absolute  and 
still  flexible,  and,  above  all,  free  from  red  tape. 

In  the  designing  of  a  thorough  system,  a  know- 
ledge of  the  fundamental  principles  of  accounting 
science  and  some  familiarity  with  its  practice  are 
necessary.  Equally  important  are  a  knowledge  of 
field  work,  a  thorough  study  and  analysis  of  condi- 
tions, a  clear  understanding  of  the  essential  features 


of  the  business  and  the  manner  in  which  tlie  final  re- 
sults should  be  reiJorted.  (jiven  these  essential  (juali- 
ties,  the  best  system  will  be  one  that  is  based  on  an 
extensive  knowledge  of  the  organization,  operation, 
personnel,  strong  and  weak  points  and  aim  of  the  spe- 
cific imdertaking  for  which  the  .system  is  intended. 

A  cost  system  to  be  complete  should  include  every 
item  of  expenditure  connected  with  a  job  or  jobs  from 
the  time  that  the  bid  is  accepted  until  the  final  release 
is  signed.  It  should  be  a  complete  and  accurate  re- 
cord of  actual  transactions  and  shf)uld  not  contain  data 
based  on  ai)i)roxim?itions,  guesswork  or  speculations, 
for  then  it  becomes  only  a  i)rocess  of  recording  human 
guesswork. 

The  system  must  be  designed  to  fit  in  with  the 
regular  routine  of  the  work  and  not,  as  is  often  the 
case,  to  handicap  the  work  by  trying  to  adapt  it  to 
the  recjuirements  of  system,  transplanted  in  whole  or 
in  part  from  what  some  other  organization  is  using. 
One  of  the  fundamentals  upon  which  the  total  suc- 
cess of  the  system  is  dependent,  is  that  it  must  be 
attuned  to  the  particular  needs  of  the  organization. 
Too  much  emphasis  cannot  be  laid  upon  this  feature. 

There  are  cost  systems  and  costly  systems,  the 
first  giving  an  abundance  of  useful  data  with  com- 
paratively little  work,  the  latter  giving  comi^aratively 
little  data  with  an  abundance  of  work. 

A  system  should  be  well  balanced,  i.e.,  the  differ- 
ent classes  of  work  should  receive  consideration  ac- 
cording to  their  relative  importance  or  their  propor- 
tion of  the  total  amount  of  the  work.  It  is  absurd  to 
devote  a  lot  of  time  to  calculating  the  cost  of  some 
part  of  the  work  to  one  hundredth  part  of  a  cent,  when 
the  total  cost  of  that  work  is  only  one-tenth  of  1  per 
cent,  of  the  total  cost  of  the  job,  and  then  overlook 
the  larger  items,  yet  this  is  frequently  the  case.  This 
iuis])laced  concentration  is  not  of  recent  origin,  as  is 
evidenced  by  the  following  extract  from  Rawlinson's 
llen^dotus,  the  original  of  which  was  written  about 
400  B.  C.  Speaking  of  the  I'yramids  of  Gizeh,  he 
states : 

"There  is  an  inscrijjtion  in  Egyptian  characters  on 
the  ])yramid  which  records  the  quantity  of  radishes, 
onions,  and  garlic  consumed  by  the  laborers  who  con- 
structed it ;  and  I  perfectly  well  remember  that  the 
interpreter  who  read  the  writing  to  me  said  that  the 
money  expended  in  this  way  was  1,600  talents  of  sil- 
ver." 

In  a  jol)  which  toijk  100,000  lalxjrers  twenty  years 
to  erect,  the  only  item  of  cost  considered  worthy  of 
handing  down  to  posterity,  was  not  the  man  hours, 
cost  of  transportation  or  the  methods  of  construction, 
but  the  cost  of  the  "radishes,  onions,  and  garlic  con- 
sumed." 

Some  systematizers  advocate  the  practice  of  mak- 
ing the  cost  records  an  integral  part  of  the  general 
accounting  records,  others,  especially  engineers,  argue 
in  favor  of  a  complete  divorce  of  the  two  sets  of  re- 
cords. Webster  defines  cost  as,  "The  price,  value  or 
ecpiivalent  of  a  thing  purchased;  the  amount  in  value 
paid,  charged,  or  engaged  to  be  paid,  for  anything 
bought  or  taken  in  barter.  The  word  is  equally  ap- 
plicable to  the  price  in  money  or  commodities." 

It  is  evident,  that  the  total  cost  of  a  job  includes 
all  the  expenditures,  both  in  cash  or  commodity,  made 
or  inciu^red  for  that  particular  job.  These  cannot  all 
be  determined  by  a  system  that  is  entirely  indepen- 
dent of  the  general  accounting  .system,  and  vice  versa. 
There  are  many  items  that  cannot  be  accurately  en- 
tered in  the  general  records  without  a  proper  distribu- 
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tion  liavins^'  been  made  of  them  by  the  cost  depart- 
ment. A  s3-stem  in  which  neither  is  entirely  depen- 
dent upon  the  other,  but  in  whicli  bdth  arc  iutcrde- 
pendent,  will  .iiix  e  the  best  results. 

It  has  been  the  <;eneral  experience  when  cost  sys- 
tems are  de\  ised  and  put  in  operation  without  regard 
to  the  .general  accoimting  system,  that  their  results,  if 
good,  are  merely  a  matter  of  chance;  frequently  they 
are  inadequate;  and,  generally,  the  system  breaks 
down  altogether.  The  main  cause  of  failure  is  the 
lack  of  close  connection  with  the  general  S3'stem,  for  . 
where  that  system  does  not  segregate  those  items 
which  constitute  the  rightful  material  of  the  detail 
cost  system,  (and  grouping  all  other  items  under  their 
proper  headings),  the  field  is  so  indefinite  that  the  cost 
department  does  not  know  what  to  include  and  what 
to  exclude  in  making  calculations ;  and  there  is  no 
mathematical  proof  that  all  omitted  items  are  inchided 
in  the  calculation  of  percentages  to  be  added  to  direct 
cost. 

AlthdUgh  a  cost  system  should  tie  in  with  the  gen- 
eral system,  the  costs  should  not  be  handled  wholly 
from  an  accounting  standpoint,  but  due  consideration 
should  be  given  to  the  engineering  features  involved. 
The  only  reason  that  the  total  of  the  cost  records 
should  check  with  the  amount  segregated  by  the  gen- 
eral system,  is  to  make  sure  that  all  necessary  items 
are  included. 

A  set  of  forms  do  not  make  a  cost  system.  Forms 
are  merely  the  vehicle  of  expression  and  a  means  of 
recording  the  present  activities  of  the  organization 
and  preserving  them  for  future  reference.  The  forms 
that  have  proven  of  value  to  one  contractor  may  be 
worthless  to  another  one  in  the  same  line.  There  are 
no  "standard"  forms  for  an}'  one  class  of  work,  but 
they  should  be  designed  to  meet  the  conditions  of  the 
individual  business,  as  the  correct  designing  of  the 
forms  has  much  to  do  with  the  facility  of  handling 
the  system. 

The  success  of  the  system  is  not  dependent  uiion 
the  fact  that  the  labor  tickets  are  pink  instead  of  yel- 
low, or  that  the  material  requisitions  are  4  in.  x  6  in. 
instead  of  5  in.  x  8  in.,  or  that  the  kind  of  work  done 
is  reported  by  a  mnemonic  code  instead  of  a  written 
description,  although  there  are  minor  advantages  to 
be  obtained  by  the  systematic  use  of  forms. 

Ilefore  a  form  is  put  into  operation,  its  make-up 
>h(inl(l  be  carefull}-  considered,  not  only  in  regard  to 
tlu'  specific  items  that  the  form  is  to  record,  but  in  its 
relation  to  c\ery  other  form  in  the  system.  Many 
systems  are  "form  mad,"'  i.e.,  the  forms  are  so  numer- 
ous and  they  so  du])licalc  both  useful  and  useless  data, 
that  the  system  degenerates  into  an  incoherent  mass 
of  confusion. 

Installing  a  System 

One  of  the  peculiar  characteristics  of  human  na- 
ture is  to  resist  any  change  from  regular  routine.  Con- 
sequently, in  order  to  avoid  friction,  it  is  best,  Avhen 
commencing  the  installation  of  a-  cost  system,  to  pro- 
ceed gradually,  taking  each  class  of  work  separately 
and  developing  the  reports  for  that  particular  part  of 
the  work,  keei)ing  in  mind,  however,  the  relation  be- 
tween that  part  and  the  work  as  a  whole.  As  soon 
as  one  ])art  has  been  analyzed  and  organized,  take  up 
the  next  one,  and  so  on,  enlarging  the  scope  of  the 
.system,  step  by  step. 

Too  many  systems  are  installed  without  taking 
into  acct)imt  this  "human  equation."  It  is  assumed 
that  the  men  Vising  ihem  are  reasoning,  thoughtful 


and  analytical.  Patient  work  is  required  among  the 
men  in  the  different  departments,  in  explaining  to 
them  the  various  workings  of  the  system.  If  they  do 
not  understand  it  clearly,  they  become  suspicious  and 
look  upon  it  as  an  indication  of  lack  of  confidence  in 
their  ability.  The  system  should  be  put  forth  with 
the  sanction  of  the  highest  authority  and  should  not 
be  allowed  to  interfere  with  the  progress  of  the  work. 

No  system,  however  good,  will  give  immediate  re- 
sults. It  must  be  established  and  must  have  riui 
smoothly  for  months  and  even  years,  before  the  full 
advantages  are  released.  For  all  progress  is  made  by 
comparing  what  is  being  done  to-day  with  what  was 
done  some  time  ago,  and  this  can  be  done  to  any  pur- 
pose only  when  the  bases  of  comparison  are  similar. 
No  spasmodic  efforts  at  the  introduction  of  new  meth- 
ods are  of  the  smallest  value. 

To  secure  the  nearest  possible  approach  to  acciu'- 
acy  in  cost  keeping,  the  records  should  be  made  at  the 
time  the  transaction  occurs  and  not  weeks  or  months 
later.  There  are  and  will  always  be  many  questions 
as  to  the  meaning  and  correctness  of  records  that 
must  be  referred  to  the  operating  departments,  and 
the  time  to  do  this  is  when  the  incident  is  still  fresh 
in  the  foreman's  mind.  To  be  of  final  and  real  com- 
mercial and  technical  value,  records  must  be  continu- 
ous and  extend  over  various  fluctuating  periods  of 
trade. 

Labor 

Since  correct  cost  accounting  depends  upon  the 
correct  measurement  of  direct  labor  applied,  it  is  ob- 
vious that  this  measurement  of  time  must  be  accurate 
and  not  subject  to  the  desire  of  any  employee  to  im- 
prove his  efffciency  record  at  the  expense  of  facts.  It 
is  desirable  that  the  keeping  of  time  be  done  by  some 
one  in  authority  and  not  by  the  workman. 

Inefficient  timekeeping  not  only  results  in  a  sine 
loss  of  cash,  but  always  bears  with  it  a  lot  of  conse- 
(pient  losses  in  the  wa}'  of  useless  clerical  labor,  unre- 
liable cost  information,  faulty  efffciency  records,  pad- 
ded payrolls,  etc. 

There  are  several  different  bethods  of  determin- 
ing the  wages  that  a  workman  is  entitled  to  receive. 
The  conditions  of  the  work  in  question  will  determine 
the  advantage  of  one  method  over  another,  and  before 
any  plan  is  adopted,  those  conditions  should  receive 
careful  consideration. 

Some  of  the  most  used  plans,  with  their  respective 
advantages  and  disadvantages  will  be  discussed  liriefly. 

h'irst,  there  is  the  "day  rate"  plan,  in  which  the 
workman  is  ])aid  a  certain  rate  per  hour  or  day  for 
being  on  the  job.  He  stays  on  the  job  so  many  hours 
for  so  much  mone}^  the  amount  of  or  lack  of  work 
that  he  does  depending  upon  the  degree  of  control 
which  the  foreman  possesses  over  him.  Of  course, 
there  are  exceptions  to  this,  but  they  do  not  remain 
exceptions  for  ve/y  long,  because  as  soon  as  they  see 
that  the  others  are  getting  as  much  pay  as  they  are 
for  less  \vork,  the}'  slow  down  to  the  same  pace.  The 
advantages  claimed  for  this  plan  are  that  it  is  the 
simplest  and  prox  ides  the  easiest  payroll  to  make  up. 

The  total  amoiuit  paid  to  a  contractor  for  a  job 
can  be  considered  as  divided  into  the  nimiber  of  pay- 
ments for  different  classes  of  work — so  many  units 
of  concrete,  so  many  units  of  excavating,  so  many 
units  of  brickwork,  etc.  To  be  consistent,  it  would 
seem  that  the  contractor  should  pay  for  the  work 
done  in  the  same  manner,  i.e.,  so  much  accomplished 
by  the  "day  work"  plan,  w  hich  pays  only  for  the  num- 
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l)er  of  hours  spent  on  (he  jol),  irrespective  of  the  (]nan- 
tity  of  work  done. 

To  overcome  this  condition,  tlie  "piece  work"  ])hin 
was  devised.  Under  this  plan,  the  workmen  are  paid 
accordinj^  to  the  exact  amount  of  work  done  and  their 
earning^s  are  in  direct  ratio  to  their  efforts  and  abil- 
ities. The  solution  of  the  question  of  the  piece  rates 
to  be  paid  is  one  requiring  great  care  and  expert  judg- 
ment. If  the  rates  are  set  too  high,  the  men  will  dig 
in  and  earn  from  two  to  th'ree  times  their  regular  da)' 
work  pay,  and  the  contractor,  feeling  thai  he  has  been 
imposed  upon  while  operating  under  the  day  work 
]jlan,  will  cut  the  rates.  This  causes  dissatisfaction 
among  the  workmen,  who  will  then  work  just  fast 
enough  to  earn  the  maximum  that  they  think  the  con- 
tractor will  stand  for  without  making  another  cut  If 
the  rates  are  set  too  low,  there  will  be  no  nictntixc 
for  the  workman  to  exert  himself,  and  as  he  will  xuit 
earn  as  much  as  under  the  day  work  plan,  he  quits 
the  job,  which,  when  labor  is  scarce,  is  a  serious  mat- 
ter for  the  contractor. 

Therefore,  as  stated  above,  the  <|uestion  of  rates 
should  be  made  the  subject  of  a  careful  investigation, 
so  that  they  are  equitable  to  all  concerned.  More 
rigid  inspection  is  necessary  under  this  plan,  as  the 
increased  wages  to  be  earned  provide  a  strong  incen- 
tive to  haste  and  corresponding  carelessness. 

Another  plan  is  the  "premium  ])lan"  in  which  the 
increase  in  wages  is  based  on  the  time  saved  on  any 
l)articular  work.  The  workman  is  given  a  fixed  la^x, 
measured  in  quantity  of  work  to  be  perforroed  in  a 
given  time,  and  he  receives  as  a  bonus  a  certain  per- 
centage of  the  time  he  saves  by  performing  the  task 
in  less  time  than  allowed.  This  plan  also  pays  a 
minimum  wage  per  day,  which  assures  the  v/orkman 
of  a  certain  wage  in  case  he  fails  to  save  time  on  ac- 
count of  conditions  beyond  his  immediate  control. 

Any  saving  in  time  benefits  both  the  employer  and 
employee.  To  illustrate:  a  certain  job  carries  a  time 
aJlowance  of  10  hours,  workman  to  receive  50  per  cent. 


of  time 

saved ;  assuming  that  the 

wages  are 

30  cents 

an  hour 

the  following 

conditions 

result : 

Work- 

Hours 

Labor  Cost 

man's 

Time 
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Workman 

at  $0.30 
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Taken 

Saved 

is  Paid  for 

Per  Hour 

Per  Hour 

10  hrs. 

0  hrs. 

10  hrs. 

$3.00 

$0.3000 

9  " 

1  ■• 

91/2  " 

3.85 

3.310  r 

8  " 

2  " 

9 

2.70 

0.33T5 

7  " 

3  " 

8/.  " 

2.55 

0.36-1:! 

6  " 

4  " 

8 

2.40 

0.4000 

5  " 

5  " 

" 

2.25 

0.4500 

4  " 

6  " 

7 

2.10 

0.5250 

In  addition  to  the  above  labor  cost,  there  is  a  pro- 
portionate saving  in  overhead  expenses,  due  to  the  in- 
crease in  work  turned  out  for  the  same  daily  expenses. 

Under  the  piece  work  plan,  the  workman  gets  the 
benefit,  the  employer  saving  only  on  overhead  ex- 
penses, while  imder  a  premium  plan,  both  obtain  bene- 
fits ;  the  workman  in  increased  wages  and  the  employer 
in  reduced  labor  costs  and  overhead  expenses. 

There  are  several  other  premium  or  bonus  i:)lans 
which  are  variations  or  combinations  of  the  above. 

When  installing  any  wage  system,  a  careful  stiuly 
should  be  made  of  the  class  of  workmen  employed, 
and  that  plan  selected  which  seems  best  suited  and 
that  will  produce  agreeable  relations  between  employer 
and  employee. 


'fhe  question  of  tlie  apportionment  of  the  cost  of 
the  material  is  a  comparatively  simple  one,  and  the 
results  obtained  will  be  practically  correct.  The  prices 
of  material  are  affected  by  fluctuations  of  the  market, 
but  as  most  of  the  material  for  a  structure  is  furnished 
under  contract,  these  daily  variations  in  the  market 
price  will  not  affect  the  costs. 

The  unit  c(jst  of  the  material  should  be  the  co.st 
at  the  i)lace  it  is  used  and  should  include  all  freight, 
express,  dryage  and  other  charges  incurred  for  that 
])articular  material. 

In  additicjn  to  the  money  value,,  the  cost  records 
should  show  the  entire  quantity  consumed  for  any 
one  i)iece  of  work.  By  entire,  is  meant  the  total  quan- 
tity necessary  to  complete  the  work  and  not  only  the 
amount  left  in  the  finished  work.  P\jr  instance,  in 
making  forms,  there  is  always  a  certain  amount  of 
waste  in  cutting,  which  must  be  included  in  the  total 
amount  shown  by  the  cost  records  as  necessary  to 
make  the  forms,  if  the  records  are  to  be  of  any  par- 
ticular value. 

•  The  size  of  the  job  and  the  value  of  the  material 
will  determine  the  necessity  of  a  storeroom  and  a  set 
of  stock  records,  although  in  all  cases  it  would  seem 
advisable  to  provide  proper  storage  facilities.  Most 
contractors  keep  an  accurate  check  on  their  cash,  and 
as  material  is  the  same  as  cash,  in  that  they  have 
been  exchanged  for  each  other,  it  would  seem  only 
r)roper  that  the  material  should  be  subjected  to  as 
careful  supervision  as  the  cash.  When  material  is  not 
properly  taken  care  of,  it  is  liable  to  misuse,  unnatural 
depreciation,  pilfering,  etc.,  all  of  which  increase  the 
cost  above  that  provided  for  in  the  estimate. 

Depreciation 

That  a  contractor  may  do  business  at  a  percentage 
below  cost,  discount  his  bills,  meet  his  payroll  prompt- 
ly and  maintain  a  good  credit  rating  for  years,  with- 
out his  books  showing  a  dollar  of  loss,  is  a  condition 
not  generally  recognized,  but  nevertheless  true.  This 
may  seem  a  paradox,  but  the  explanation  is  simple. 
The  average  contractor,  working  without  a  cost  sys- 
tem, does  not  include  depreciation  of  equipment 
among  his  items  of  expense.  There  are  many  other 
items  that  are  easily  omitted  when  the  expenses  are 
not  subject  to  the  rigid  requirements  of  a  scientific 
cost  s}stem.  This  accotuits  for  the  fact  that  man}' 
contractors  who  seemingly  are  working  at  a  profit, 
suddenly  find  themselves  with  nothing  but  a  worn  out 
idant  to  show  for  years  of  eftort.  The  moneys  that 
have  been  considered  as  profits  and  paid  out  in  divi- 
dends, should  be  in  a  sinking  fund  for  the  replacement 
of  the  plant  when  it  is  worn  out. 

The  subject  of  depreciation  is  one  that  cannot  be 
treated  lightly.  It  is  one  of  the  most  uncertain  fac- 
tors as  far  as  absolute  accurac}'  is  concerned.  The 
rates  to  use  must  fit  the  individual  case,  each  item 
l)eing  given  separate  consideration.  They  should  be 
so  fixed  that  wdien  the  equipment  or  plant  becomes 
worn  out  or  obsolete,' the  jobs  upon  which  it  was  used 
during  that  period  have  completely  absorbed  the  orig- 
inal cost.  An  important  point  in  this  connection  is, 
that  the  rates  should  not  be  based  on  the  manufac- 
turer's estimate  of  the  life  of  the  machine,  but  upon 
the  period  of  usefulness  to  the  contractor. 

b'or  instance,  a  manufacturer  may  claim  that  his 
machine  will  last  20  years:  this  would  give  a  rate  of 
5  per  cent,  per  annum,  but  in  ten  years,  due  to  im- 
provements in  design,  the  machine  may  be  so  com- 
pletely obsolete,  that  it  would  be  folly  to  attempt  to 
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use  it  in  active  competition,  although  it  may  not  l)e 
worn  out.  The  depreciation  of  this  item  should  have 
been  figured  at  10  per  cent,  per  annum. 

The  importance  of  depreciation  should  be  fully  real- 
ized upon  the  installation  of  a  cost  system,  otherwise 
the  early  profits  will  be  overstated  and  a  fictitious 
\-aluc  placed  upon  the  plant  items  in  the  balance 
sheet. 


Points  Respecting  Reinforced  Concrete 

By  Arthur  E.  Collins,  M.  Inst.  C.  E. 

THE  ease  with  which  the  l)est  shapes  for  any  par- 
ticular construction  can  be  obtained  in  rein- 
lorccd  concrete  has  alwa3's  made  it  a  fascin- 
atino-  material  to  engineering  and'  architec- 
tural designers.  Its  durability  has  been  proved  in 
many  ways,  including  the  life  of  reinforced-concrete 
houses  built  in  Newcastle-on-Tyne  half  a  century  or 
more  since.  When  the  brick  walls  of  the  sea  lock  at 
Lowestoft  were  pulled  down  some  years  since  the 
writer  saw  hoop-iron  reinforcing  taken  out  quite  free 
from  rust.  It  had  been  in  position  between  high  and 
low  water  for  half  a  century  or  more;  its  condition  was 
due  to  the  protecting  influence  of  mortar.  All  the  re- 
inforcing iron  found  was  in  ecjually  good  state.  That 
reinforced  concrete  is  reliable  is  shown  by  the  large 
number  of  bridges,  reservoirs,  piers,  wharves,  sewers, 
and  buildings  of  all  sorts  constructed  of  it  and  giving 
good  service. 

About  fifteen  years  since,  the  writer  constructed 
reinforced  concrete  floors  in  a  large  building  he  was 
then  erecting.  To  obtain  lightness  he  used  furnace 
clinkers  largely  in  his  aggregate.  His  equanimity  was 
much  upset  b}-  the  forward  movement  of  the  whole 
front  wall  of  the  building,  four  storeys  high,  upon  the 
asphalte  damp  course,  which  investigation  showed  to 
be  due  to  the  presence  of  sulphur  in  the  clinkers,  re'- 
suiting  in  expansion  of  cement  in  the  concrete  floors. 
The  movement  amotmted  to  less  than  half  an  inch  and 
did  not  continue,  nor  have  the  floors  given  trouble, 
but  furnace  clinkers  have  not  been  used  since. 

Care  must  be  exercised  all  round.  For  instance, 
water  flowing  from  woodlands  containing  vegetable 
extractives  has  a  prejudical  effect  on  cement.  Aggre- 
gates, such  as  destructor  clinker,  containing  free  lime, 
are  injurious.  In  his  own  work  the  writer  has  had 
concrete  walls,  pavements,  steps,  and  other  construc- 
tions injured  thereby.  Clinker,  coke  breeze,  and  other 
aggregates  containing  sulphur  must  always  be 
avoided ;  they  are  destructive  of  cement.  Some  shale 
bricks  contain  sulphur,  and  old  bricks  of  this  variety 
are  unsuitable  for  concrete  aggregate. 

The  earliest  use  of  reinforced  concrete  in  road 
foundations  known  to  the  writer  was  by  the  President 
when  engaged  in  road  improvements  in  advance  of 
tramway  construction  for  the  Middlesex  County  Coun- 
cil. In  one  of  these  roads  the  writer  visited  with  him. 
the  regrading  necessitated  a  considerable  depth  of  clay 
fill :  to  avoid  the  worst  consequences  of  settlements  he 
covered  this  with  a  reinforced-concrete  raft.  Upon 
recent  inquiry  the  writer  ascertained  tliis  had  been 
successful. 

Reinforced  concrete  is  a  most  adaptable  and  suit- 
able material  for  constructing  manholes,  underground 
chambers,  etc.,  in  unstable  or  water-bearing  ground. 
The  structures  can  be  moulded  in  the  dry  and  sunk 
to  the  required  depths,  necessitating  the  minimum  oi" 
tiniberiivg  and  pumping. 

'Written  for  the  Aniuiivl  Conference  of  the  Municipal  and  County 
Kngincer.'<,  .Inly,  liilS. 


For  retaining  and  abutment  walls,  reinforced  con- 
crete is  especially  suitable,  particularly  where  great 
width  of  foundation  and  weight  are  wanted,  as  in 
many  dock  walls.  The  walls  can  be  constructed  with 
flat-plate  or  deck  foundations,  of  any  desired  exten- 
sion, vertical  flanges,  buttresses  or  revetments,  and 
weighting  shelves  moulded  at  the  back  of  the  wall  so 
that  the  whole  construction  is  monolithic.  The  soil 
removed  in  preparing  the  foundation  can  be  filled  in 
on  the  plate  or  deck  foundation,  and  upon  the  weight- 
ing shelves  at  the  back  of  the  wall  to  provide  the 
necessary  weight. 

The  writer  has  used  reinforced  concrete  largely  in 
sewer  construction  and  with  great  economy.  There 
are  considerable  lengths  of  reinforced  concrete  gravi- 
tating-  sewage  and  surface  water  sewers  in  Norwich 
from  42  in.  cliameter  down  to  21  in.  Some  have  been 
laid  a  quarter  of  a  century.  All  have  been  entirely 
satisfactory:  no  repairs  have  been  done  to  any  of  thein, 
and  they  are  as  good  as_  when  laid. 


Brick  Production  in  the  United  States 

A  report  will  shortly  be  issued  by  the  United 
States  Geological  Survey  which  will  show  that  the 
value  of  brick  and  tile  produced  in  the  United  State?, 
during  the  year  1914,  was  less  by  $13,707,935  than  the 
production  of  1913.  This  is  progressing  backwards 
at  the  rate  of  nearly  ten  per  cent,  in  one  3^ear. 

The  value  of  common-brick  produced  in  1914  shows 
a  loss,  as  compared  to  1913,  of  $6,365,233,  or  more  than 
eleven  per  cent,  in  one  year.  According  to  the  pre- 
liminary figures,  it  was  the  worst  year  in  the  record- 
ed history  of  the  department,  the  records  going  back 
to  1903  inclusive.  In  addition  to  the  drop  in  the  quan- 
tity produced,  there  was  a  drop  in  price — the  average 
falling  from  $6.20  per  M.  in  1913  to  $6.12  per  M.  in 
1914. 

Face-brick  production  fell  ofl:  in  value  to  the  ex- 
tent of  about  $324,515,  as  against  1913.  This  is  a  loss 
of  only  three  per  cent.,  and  shows  that  face-brick  with- 
stood the  pressure  of  competition  and  hard  tiines  bet- 
ter than  its  less  aristocratic  brother-in-clay. 

Paving-brick  is  the  only  important  clay  product 
that  increased  its  output  in  1914,  the  gain  being  $362,- 
345  or  a  little  less  than  three  per  cent,  better  than  1913. 

Fire-brick  sustained  a  loss  of  $4,199,575.  The  val- 
ue of  the  1914  output  was  $16,427,547,  while  that  of 
1913  was  $20,627,122.  This  is  close  to  twenty  per 
cent.  The  loss  is  due,  it  is  said,  to  the  almost  com- 
plete stagnation  of  the  iron  and  steel  industries  dur- 
ing the  early  months  in  the  year. 


The  following  wash  is  recommended  as  effective 
waterproofing  for  cisterns,  silos  and  similar  struc- 
tures. A  stock  solution  is  made  of  1  lb.  lye,  5  lbs. 
alum  and  2  quarts  of  water.  '  A  pint  of  this  solution 
is  added  to  a  bucket  of  of  water  and  10  lbs.  of  cement, 
making  a  paint-like  mixture  to  be  applied  with  a 
brush.  This  is  a  modification  of  the  Sylvester  pro- 
cess and  depends  on  the  precipitation  within  the  pores 
()f  the  concrete  of  insoluble  alum  soap  or  alumina  hyd- 
rate, or  both  together. 


The  hardest  kind  of  steel  may  be  drilled  with  ord- 
inary drills  by  using  a  lubricant  of  one  part  of  spirits 
of  camphor  and  four  parts  of  turpentine.  Mi.x  thor- 
oughly and  apply  cold,  allowing  the  solution  to  remain 
a  short  time  before  applying  the  drill.  Run  the  drill 
slowly  with  line  feed. 
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The  Wychwood  (Toronto)  Branch  Library 

REPRODUCED  herewith  is  the  design  for  the 
Wychwood  (Toronto)  Branch  Library,  pre- 
pared by  Messrs.  Eden  Smith  &  Sons,  Toron- 
to. The  reading  room  and  library  are  70  ft. 
long  by  30  ft.  wide.  This  portion  of  the  building, 
which  is  raised  7  ft.  above  the  ground  level,  is  really 
a  large  hall,  with  an  open  timberr'I  r<"if,  the  walls  be- 
ing 19  ft.  high  to  the  springing  oi  llu-  roof,  and  the 
ceiling  29  ft.  at  its  apex.  The  stairs  from  the  Bath- 
urst  Street  entrance  lead  into  this  hall  from  under  a 
gallery  screen.  At  the  other  end  of  the  room  is  a 
large  stone  fireplace.  Bookshelves  line  the  walls  on 
each  side  to  a  height  of  about  8  ft.  Above  the  shelv- 
ing, all  around  the  room,  transomed  and  mullioned 
windows  provide  plenty  of  light.  The  wall  between 
the  windows  will  be  finished  in  grey  stucco. 

Below  this  hall  is  the  basement  floor,  which  is  ten 
feet  in  height. 

An  adaptation  of  the  English  Seventeenth  Century 
Collegiate  architecture  was  chosen  for  this  building, 


The  proposed  Wychwood  Library. 

because  the  plan  of  its  requirements,  the  material, 
brick  and  stone,  which  were  found  most  convenient  to 
use,  are  not  at  all  appropriate  for  a  monumental  build- 
ing of  Greek  or  Roman  origin,  such  as  are  popular  in 
many  cities.  The  basement  is  to  be  faced  outside  with 
grey  stone  to  the  height  of  the  main  floor.  The  ex- 
ternal walls  above  this  will  be  of  tapestry  brick,  and 
the  detail  work,  doors  and  windows,  transoms,  and 
mullions,  of  grey  stone,  like  the  basement.  The  roof 
is  to  be  covered  with  grey-green  slate.  The  case- 
ments are  to  be  glazed  with  clear  glass  in  lead  bars. 


Consistency  of  Concrete 

IN  a  paper  read  before  the  Connecticut  Society  of 
Engineers,  results  are  given  of  a  series  of  careful 
tests  made  to  determine  the  efi^ect  of  varying  the 
percentage  of  water  in  concrete.    The  principal 
conclusions  of  the  author  are  summarized  below. 

The  percentage  of  water  has  a  direct  bearing  ujjon 
the  strength  of  concrete.  Nevertheless,  it  is  the  ex- 
ception rather  than  the  rule  that  the  engineer  con- 
cerns himself  with  the  question  of  mixing  beyond  see- 
ing that  the  proper  proportiims  of  sand,  stone  and  ce- 
ment are  used  and  the  coiUracttir  is  generally  allowed 
to  mix  these  materials  as  he  thinks  fit. 

In  preparing  the  specimens  for  his  tests,  the  author 
found  it  necessary,  when  making  mixtures  containing 
more  than  27.5  per  cent,  of  water,  to  increase  the  pro- 
portions 10  per  cent,  in  order  to  fill  the  moulds,  'i'liis 


indicates  an  increase  in  density  which  was  obtained  at 
a  loss  of  strength.  However,  in  some  cases  this  is 
highly  desirable.  Often  bulk  and  impermeability  are 
the  two  requisite  features.  In  reinforced  concrete 
structures  a  moderately  wet  mixture  is  far  more  prac- 
tical than  a  dry  one;  but  it  must  not  be  forgotten  that 
the  use  of  wet  mixtures  increases  the  cost  of  mater- 
ials. An  increase  in  density  means  a  corresponding 
increase  in  raw  materials.  The  additional  water  weak- 
ens the  concrete,  and  therefore  a  richer  mixture  or 
lower  unit  stresses  must  be  used.  The  former  is  pre- 
ferable, for  the  beams  and  columns  in  concrete  build- 
ing are  always  heavier  than  the  corresponding  mem- 
l)ers  of  steel  or  wooden  structures. 

If  a  wet  mixture  is  used,  the  engineer  should  be 
cautious  in  permitting  the  removal  of  the  forms  at  an 
early  date.  In  some  of  the  tests  the  wet  mixtures  were 
very  slow  to  develop  their  strength.  The  use  of  such 
consistencies  in  practice  would  necessitate  extreme 
care.  It  might  be  a  month  or  more  before  the  forms 
could  be  struck  with  any  felling  of  security. 

The  question  of  consistency  is  not  altogether  a 
]a1)orat()ry  question.  The  increased  cost  of  materials 
due  to  the  use  of  wet  mixtures  may  be  more  than 
balanced  by  the  saving  in  placing;  but  the  engineer 
should  bear  in  mind  that  consistency  has  a  direct  re- 
lation to  strength,  and  if  he  permits  a  wet  mixture  he 
sliould  provide  the  same  in  his  design.  In  any  event 
he  should  control  the  details  of  the  mixing. 


The  Coming  Industrial  Boom 

A  well-known  firm  of  patent  agents,  writing  to 
the  Illustrated  Carpenter  and  Builder,  say  that  every- 
thing points  to  the  probability  of  the  advent  of  an 
industrial  boom,  which  will  eclipse  all  previous  activi- 
ties of  a  like  character  hitherto  experienced  in  Great 
Britain,  and  in  which  inventions  will  play  an  unpre- 
cedented part.  That  this  is  not  mere  surmise  is  evi- 
denced by  the  greatly  increased  number  of  applica- 
tions for  patents  made  by  German  inventors  since  the 
outbreak  of  hostilities,  the  number  of  such  applica- 
tions having  steadily  increased  until  at  the  present 
moment,  it  is  significant  to  note,  they  are  in  excess  of 
the  number  made  by  American  inventors. 

This  vmusual  activity  on  the  part  of  German  in- 
ventors clearly  shows  that  they  foresee  the  great  in- 
dustrial boom  after  the  war,  and  intend  to  be  well 
prepared  for  it.  It  is  for  British  inventors,  therefore, 
to  counteract  this  move  on  the  part  of  the  Germans, 
and  to  proceed  immediately  with  the  task  of  improv- 
ing all  classes  of  automatic  labor-saving  machinery 
and  inventions  relating  to  building  equipment. 

The  inventors  who  have  their  inventions  perfect- 
ed, and  ready  to  place  before  manufacturers  at  the 
end  of  the  war,  will  reap  the  benefit,  as  British  manu- 
facturers, after  Government  orders  cease,  will  be  on 
the  look-out  for  specialties,  firstly  to  keep  their  in- 
creased plants  going,  and  secondly  to  capture  the  mar- 
kets which  the  Germans  held  prior  to  the  war. 


To  make  a  permanent  cement  used  for  stopping 
leaks  in  steam  pipes  where  caulking  or  plugging  is 
impossible,  mix  black  oxide  of  manganese  and  raw 
linseed  oil,  using  enough  oil  with  the  manganese  to 
l)ring  it  to  a  thick  paste;  apply  to  the  pipe  or  joint 
at  leak.  It  is  best  to  remove  pressure  from  the  pipe 
and  kee]:>  it  sufficiently  warm  to  absorb  the  oil  from 
tlic  manganese.  In  twent3'-four  hours  the  cement  will 
be  as  hard  as  the  iron  pipe. 
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Problems  in  the  Design  of  Reinforced 

Concrete  Buildings 


P(^INTS  of  special  interest  to  designing  engineers 
are  contained  in  a  discussion  (in  Concrete-Ce- 
ment Age)  of  the  queries  propounded  below. 
The  subjects  are  taken  up  in  order  by  Mr.  A. 
C.  Janni,  who  is  Consulting  Engineer  for  the  New 
York  Central,  and  by  Mr.  A.  M.  Wolf,  Principal  As- 
sistant Engineer,  Condrom  Company,  structural  en- 
gineers, Chicago. 

1.  "Is  it  right  to  consider  beams  entering  wall 
columns  as  continuous  or  partially  continuous? 

2.  "Should  the  effect  of  eccentric  loading  on 
columns  be  considered? 

3.  "If  a  beam  enters  a  wall  column  and  is  con- 
sidered to  be  continuous  or  partially  continuous, 
what  effect  does  it  have  upon  the  eccentric  load- 
ing of  the  columns? 

4.  "If  a  column  is  avowedly  eccentrically  load- 
ed and  no  provision  for  this  is  made  in  the  de- 
sign should  we  consider  entering  beams  as  free- 
ly supported  or  consider  them  as  continuous  or 
partially  continuous  because  of  the  monolithic 
nature  of  the  construction?" 

By  Mr.  Janni 

(1)  In  general,  a  beam  entering  a  wall  column,  or 
any  other  quasi-rigid  long  support,  may  be  considered 
as  continuous,  or  partially  continuous,  according  to 
the  conditions  of  the  supported  end  of  the  beam. 

If  the  supported  end  of  the  beam  has  such  a  length 
that  the  allowable  adherence  between  the  concrete  and 
the  reinforcement  in  this  supported  end  is  at  least 
equal  to  the  tensile  stress  in  the  steel  arising  out  of 
the  assumption  of  continuity,  it  is  clear  then  that  the 
assumption  of  a  continuous  beain  for  the  end  of  a  beam 
entering  a  wall  column  is  legitimate. 

It  shcnild  be  borne  in  mind,  however,  that  no  mat- 
ter what  the  assumption  is  with  respect  to  that  sup- 
ported, a  certain  part  of  the  adherence  between  con- 
crete and  steel,  in  the  supported  end  of  the  beam,  must 
withstand  the  shear  in  the  beam.  This  fact,  at  first, 
seems  in  contradiction  with  theory  and  a  few  words 
of  explanation  are  perhaps  necessary. 

Let  us  suppose  that  in  Fig.  1  AB  is  a  beam  sup- 
ported at  both  ends  and  uniformly  loaded;  the  shear 
diagram  will  be  given  by  the  line  CD. 

As  in  any  section  of  the  span  the  adherence  l)e- 
Iwcen  the  longitudinal  steel  reinforceiiient  and  the 
concrete  is  proportional  to  the  vertical  shear  in  that 
section  of  the  beam,  it  is  plain  that  on  the  right  of  B, 
as  well  as  on  the  left  of  A,  the  reinforcement  should 
not  have  any  tendency  to  slip,  as  there  is  no  vertical 
shear  in  any  cross-section  of  the  supported  ends  of 
the  beam. 

Tests,  however,  show  that,  while  for  limited  efforts 
the  theoretical  formula  holds  good,  this  is  not  the  case 
with  higher  stresses,  even  far  below  the  breaking  jxiint 
of  the  beam. 

The  above  phenomenon,  apparently  in  contradiction 
of  theory,  finds  its  explanation  in  the  fact  that  the  mod- 
ulus of  elasticity  of  the  concrete  is  not  constant,  but 
diminishes  with  the  increasing  stresses:  so  that,  start- 
ing from  a  certain  value  of  stress,  the  concrete  begins 
til  loose  gradually  its  grij)  on  the  steel,  which  then 


finds  a  new  position  of  eqitilibritim,  extending  its  ten- 
sile action  behind  the  vertical  lines  of  supports. 

The  dotted  line  in  the  figure  below  should  repre- 
sent the  diagram  of  shear.  Incidentally  it  may  be 
seen  that  the  maximum  actual  shear  is  smaller  than 
the  theoretical  one. 

As  said  before,  a  designer,  in  assuming  the  hypo- 
thesis of  the  contintiity  of  a  beam  entering  a  wall  col- 
umn, should  take  care  first  of  the  amount  of  shear 
shown  by  the  diagram  BEFG,  and  afterwards  satisfy 
himself  whether  or  not  the  remaining  part  of  the  allow- 
able adherence  is  enough  to  withstand  the  moment 
due  to  the  fixed  end  assuinption. 

Mechanical  devices  such  as  deformed  bars,  hooked 
ends  properly  made,  etc.,  are,  in  a  general  way,  good 
means  of  insuring  the  fixedness  of  that  part  of  the  re- 
inforcement of  the  beam  on  the  supports,  while  the 
vertical  reinforcement  of  the  column  passing  through 


Figs.  1  to  5 -Sketch 
illustrating  Mr. 
Janni's  discussion 
on  tiie  design  of 
reinforced  concrete 
buildings. 


the  supported  end  of  the  beam  insures  its  quasi-rigid 
connection. 

Similar  remarks  may  be  made  regarding  the  as- 
stimption  of  a  partially  continuous  beam. 

(2)  The  cft'ect  of  eccentric  loading  on  columns  is 
an  important  condition  of  equilibrium,  which  should 
be  investigated  by  the  designer. 

A  column  with  eccentric  loading  is  imder  the  action 
of  axial  compression  and  bending;  and  specially  for 
long  spans  carrying  heavy  live  loads  the  compressive 
maximum  stress  may  reach  important  values,  the  ten- 
sile stress  in  the  steel  doing  likewise. 

(3)  A  wall  column  being  a  column  rigidly  connect- 
ed with  the  wall,  no  matter  what  the  assumption  of 
the  beam  entering  the  wall  column  may  be,  it  has  no 
appreciable  effect  upon  the  coliunn  itself. 

In  connection,  however,  with  the  idea  of  a  beam  and 
its  supports,  there  is  a  certain  point  in  the  design  of  a 
beam  entering  a  column,  or  a  wall  colinnn,  which  is 
often  overlooked  by  some  designers ;  the  point  referred 
to  is  the  investigation  of  stresses  upon  the  support  of 
a  beam,  arising  out  of  the  various  assumptions  made 
concerning  the  supported  end  of  it,  or  in  other  words 
out  of  the  reaction  of  the  support. 

A  few  words  on  this  subject  may  not  be  amiss. 

Let  Fig.  2  represent  the  case  of  a  beam  with  a  sup- 
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ported  free  end,  and  Fig.  3  the  case  of  a  beam  with  a 
supported  fixed  end. 

The  distribution  of  the  conii)ression  upon  the  sup- 
port P,  in  Fig.  2,  which  is  indeterminate,  should  l)e  as- 
sumed, for  the  sake  of  safety,  to  vary  according  to  a 
straight  Hne,  as  shown  in  Fig.  4,  the  maximum  com- 
pression fc  being  given  by: 

R 

fc  =  2  

1)  X  (1 

where:  R  =  total  reaction, 
b  =  width  (if  beam, 

d  =  length  of  the  supported  end  of  beam. 

'J'he  case  shown  in  I<"ig.  3  is  never  fully  realized  in 
practice;  but  the  investigation  of  the  stresses  upon  the 
supi)ort  P  should  always  be  made. 

This  case  may  be  represented  as  in  Fig.  5,  the  re- 
action R  being  a  compression  and  M  the  moment. 

The  diagrams  to  which  each  of  these  reactions  give 
place  are  shown  in  l^'ig.  5  ;  AB  being  the  diagram  due 
to  the  vertical  reaction  R  (compression)  and  C^D  be- 
ing the  diagram  due  to  the  moment  M. 

Adding  those  two  diagrams  together,  the  total 
diagram  EF  is  obtained,  which  gives  the  maximum  fc, 
the  value  of  which  can  be  given  also  by  the  expression  : 
1  M 

fc  =  R  +  6  — 

b  X  d  d 
where  the  letters  have  the  same  meaning  as  above. 

(4)  A  column,  which,  being  eccentrically  loaded, 
has  been  designed  disregarding  such  condition  of  load- 
ing, is  a  deflective  unit  of  construction,  the  conditions 
of  equilibrium  of  which  can  hardly  be  improved  by  as- 
sumptions regarding  the  beam  supported  by  it. 

The  assumption  of  a  freely  supported  beam,  while 
it  is  rightly  made  for  the  sake  of  safety,  with  respect 
to  the  beam  itself,  cannot  be  upheld  with  respect  to 
its  support,  especially  when  this  support  is  a  column 
whose  reinforcement  extends  vertically  through  the 
end  of  the  beam  and  above  it. 

'ilie  prevented  movement  of  the  supported  end  of 
the  beam  during  its  deflection  gives  place  to  a  moment, 
no  matter  whether  or  not  the  designer  in  his  assump- 
tion took  care  of  it. 

Even  if  the  reinforcement  of  the  column  does  not 
extend  in  the  beam  end  and  above  it  (which  would  be 
another  serious  mistake)  the  friction  between  the  top 
of  the  column  and  the  bottom  of  the  supported  end  of 
the  beam  is  such  that  it  would  tend  to  deflect  the 
column  toward  the  span,  during  the  deflection  of  the 
beam. 

In  either  case,  therefore,  a  bending  moment  is  de- 
veloped at  the  top  of  the  column,  which  should  have 
been  taken  care  of. 

The  other  two  assumptions,  namely,  continuous 
and  partially  continuous  beams,  which  are  more  ])ro- 
])er  for  a  beam  entering  a  column,  while  they  would 
result  in  economy,  would  not  improve  the  conditions 
of  the  ecjuilibrium  (if  the  cohunn. 

By  Mr.  Wolf 

In  the  writer's  opinion  it  is  right  and  proper  to 
consider  beams  entering  wall  columns  as  continuous 
or  partially  so,  the  degree  of  continuity  depending 
mainly  upon  the  number  of  spans  in  the  building  par- 
allel to  the  beam  in  question,  the  reinforcement  of  beam 
and  the  size  and  location  of  column,  that  is,  whether 
the  latter  is  in  an  upper  or  a  lower  storey. 

The  degree  of  continuity  to  assume  in  beams  cast 
monolithic  with  columns  is  dependent  upon  so  many 


conditions 'that  exact  rules  are  impossible  of  formula- 
tion. 

For  example,  a  beam  may  be  built  monolithic  with 
a  wall  column,  but  so  little  steel  provided  for  negative 
moment  at  the  column  that  when  loaded  the  beam 
cracks  at  the  top  and  the  continuity  is  entirely  des- 
troyed and  the  beam  becomes  practically  a  simple 
span.  It  is  apparent,  then,  that  to  have  continuous 
action,  steel  must  be  provided  in  the  top  of  the  beam 
to  care  for  the  stresses  developed.  Just  how  to  arrive 
at  the  amount  of  reinforcement  necessary  is  a  subject 
regarding  which  much  has  been  written  and  as  a  result 
we  have  some  bending  moment  formulas  covering  aver- 
age conditions  and  which  give  safe  results,  and  have 
been  used  to  a  considerable  extent,  and  in  addition  are 
recommended  by  the  Joint  Committee.  These  arc 
Mwiyi2  at  centre  and  at  support  for  interior  spans 
truly  continuous  and  for  end  spans  MwP/lO  at  centre 
and  adjoining  support  of  end  spans  for  both  dead  and 
live  load  under  favorable  conditions  of  fixity.  For 
beams  and  slabs  continuous  moment  is  usually  taken 
as  wl-/8  at  central  support  and  wP/lO  near  middle 
of  span.  (These  moments,  of  course,  being  for  uni- 
formly distributed  loads). 

A  beam  is  said  to  be  fixed  at  both  ends  when  the 
tangent  to  the  elastic  curve  is  horizontal  over  each 
support.  Now  a  beam  framing  into  a  large  lower 
storey  exterior  column  which  is  relatively  very  stifY 
and  unyielding  will,  if  properly  reinforced,  be  very 
nearly  fixed,  and  it  is  evident  that  if  steel  is  provided 
for  a  moment  of  1/10  wP  over  the  supports  and  the 
centre  the  construction  will  be  safe,  for  a  coefficient  of 
1/12  applies  to  a  fixed  beam  ;  and  1/8  to  a  simple  beam, 
1/10  being  an  average  of  the  two  coefficients. 

Taking  the  opposite  case  of  a  slender  top  storey 
exterior  cohunn  supporting  a  roof  beam,  it  is  evident 
that  the  conditions  are  by  no  means  so  favorable  for 
continuous  action,  for  more  or  less  bending  is  sure  to 
take  j)lace  in  the  column  and  the  conditions  of  sup- 
port approach  those  of  a  simple  beam.  For  this  rea- 
son, then,  little  or  no  continuous  action  should  be  de- 
l)ended  upon  in  exterior  beams  of  roof  construction 
where  light  columns  are  used  ;  here  again  the  judg- 
ment of  the  designer  must  be  used  in  determining 
just  what  moment  coefficient  to  use. 

Some  designers  argue  against  reinforcing  a  con- 
tinuous beam  over  the  support  for  the  full  negative 
moment  in  accordance  with  the  formulas  given  above, 
which  are  for  beams  with  a  constant  moment  of  in- 
ertia, for  the  reason  that  the  negative  moment  can 
be  reduced  by  making  the  beam  stift'er  in  the  middle, 
or  in  other  words,  designing  for  an  increased  bending 
moment  at  the  centre  and  a  reduced  moment  over  the 
supports.  It  has  been  generally  accepted,  however, 
from  studies  by  Sanford  E.  Thompson  and  others  that 
it  is  in  general  uneconomical  to  design  a  reinforced 
concrete  beam  stift'er  in  the  middle  than  over  the  suj)- 
])ort.  Sometimes,  in  order  to  comply  with  city  build- 
ing ordinances,  it  is  necessary,  in  order  to  economize 
as  much  as  possible,  to  design  beams  which  tend  to 
act  as  continuous  for  a  lesser  moment  over  the  support 
than  at  the  centre,  as  called  for  by  ordinance ;  thus 
making  allowance  for  the  increased  stift'ness  of  the 
beam  at  the  centre.  Thus,  for  instance,  if  by  ordinance 
a  moment  of  wP'/8  is  specified  at  mid-span  for  continu- 
ous beams  the  steel  over  the  support  should  be  6/10 
(if  that  at  centre  to  have  the  beam  act  as  somewhat 
ciintinu(nis,  and,  at  the  same  time,  be  as  economical 
as  p<)ssil)le  in  the  use  of  steel.  This  practice  is  often 
ft)llowed,  but  truly  continuous  action  is  not  obtained, 
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even  if  the  safety  of  the  structure  is  not  endangered. 
For  truly  continuous  action  to  develop,  it  is  necessary 
that  the  member  be  designed  for  the  maximum  theor- 
etical moment  which  occurs  over  the  support  for  uni- 
form  loading,  and  for  a  number  of  continuous  spans 
uniformly  loaded,  this  is  -/\2  wV .  Now  if  less  steel 
than  is  required  by  the  above  formula  is  placed  over 
the  support,  the  steel  will  be  overstressed  and  cracks 
will  tend  to  develop. 

Some  building-  ordinances  sanction  this  practice  by 
stating  that  the  sum  of  the  centre  moment  and  that 
over  support  should  be  1/6  wl"  and  that  at  least  suffi- 
cient steel  to  fulfill  the  requirements  of  a  moment  equal 
to  1/18  wl-  shall  be  used  over  the  support.  Such  re- 
commendations have  led  inexperienced  and  commercial 
designers  to  become  "expert  jugglers"  of  moments, 
making  them  whatever  seem  best  to  suit  their  needs. 
In  fact,  more  faulty  designs  can  be  traced  to  this  prac- 
tice than  to  any  other  one  cause. 

It  does  not  require  much  demonstration  to  prove 
that  continuous  action  cannot  be  obtained  by  using  a 
centre  moment  of  1/9  wP  and  a  moment  of  1/18  wl- 
over  the  support  (as  the  total  moment  of  1/6  avP  re- 
quires). In  such  a  case  the  steel  over  the  supports 
will  be  greatly  overstressed  and  cracks  will  occur  over 
the.  supports  and  the  beam  approach  the  condition  of 
a  simple  beam,  provided,  of  course,  that  the  ends  are 
supported.  Finally,  it  can  be  said  that  it  is  impossible 
to  obtain  any  desired  distribution  at  centre  and  sup- 
ports by  the  simple  variation  of  reinforcement.  The 
laws  of'mechanics  govern  these  things,  not  the  whims 
and  desires  of  the  designer. 

The  effect  of  eccentric  loading  on  columns  should 
be  considered,  but  to  arrive  at  a  mathematically  cor- 
rect solution  of  the  problem  is  practically  impossible 
on  account  of  the  number  of  variables  which  must 
necessarily  be  considered.  Ordinarily  in  buildings 
where  the  extent  of  the  live  load  is  very  indefinite  it 
will  generally  be  found  satisfactory  to  reduce  the  unit 
stress  in  exterior  columns  to,  say,  %  or  2/3  of  the  aver- 
age unit  stress  used  for  interior  columns,  depending 
upon  the  type  of  construction,  for  to  compute  the 
stresses  due  to  eccentricity  for  the  great  variety  of 
conditions  of  loading  which  might  occur  is  not  justifi- 
able. In  structures  in  which  a  definite  condition  of  live 
load  is  to  be  maintained  at  all  times  the  effect  of  eccen- 
tricity should  be  carefully  looked  into.  The  best  treat- 
ment'of  the  subject  of  eccentric  loading  considerations 
on  columns,  in  the  writer's  opinion,  is  found  in  Rein- 
forced Concrete  Design,  by  Faber  &  Bowie. 

When  a  beam  centres  a  wall  column  and  is  con- 
sidered to  be  continuous  or  partially  so,  the  result  is 
that  additional  bending  is  thrown  into  the  column,  or. 
in  other  words,  the  eccentricity  is  increased,  and  pro- 
vision should  be  made  therefor  in  the  design  of  the 
column. 

In  regard  tn  the  last  question,  this  has  practically 
been  answered  in  the  foregoing.  If  a  beam  is  con- 
sidered as  freely  supi)orted  and  designed  as  such  (there 
is  no  reinforcement  placed  in  top  of  supports),  the  ec- 
centricity on  columns  will  not  be  so  great  as  if  the 
beam  is  designed  as  continuous  or  partially  so.  There- 
fore if  no  i)rovision  is  to  be  made  in  column  to  care 
for  the  bending  due  to  eccentricity,  beams  should  not 
be  designed  as  continuous  or  partially  continuous  at 
the  support.  This,  however,  is  not  good  or  economical 
design,  for  it  would  probably,  in  most  cases,  require 
no  more  steel  to  design  beams  as  continuous  and  to 
strengthen  the  columns  to  care  for  the  eccentric  load 
imposed,  than  to  design  the  beams  as  simply  sujiport- 


ed  and  not  strengthen  the  columns.  Reinforced  con- 
crete from  its  very  nature  tends  to  act  as  monolithic 
or  continuous  and  therefore,  wherever  possible,  ad- 
vantage should  be  taken  of  this  characteristic,  for  this 
is  the  distinguishing  mark  of  the  most  advanced  re- 
inforced concrete  design. 


The  G.P.R.  Rogers  Pass  Tunnel 

Progress  on  the  Rogers  Pass  tunnel  of  the  Can- 
adian Pacific  Railway  has  been  very  satisfactory.  It 
will  be  remembered  that  this  5-mile  double-track  is 
being  driven  from  intermediate  headings  reached  by 
crosscuts  from  a  pioneer  tunnel  or  heading  parallel 
to  but  outside  the  line  of  the  main  tunnel.  The  pioneer 
heading  has  been  completed  and  there  remain  to  be 
driven  2.05  miles  of  main  heading  and  3.31  miles  of 
enlargement  to  the  double-track  section.  The  con- 
crete lining  of  the  earth  section  is  nearly  completed, 
and  it  is  expected  that  the  concreting  of  that  portion  of 
the  rock  section  which  requires  lining  will  be  finished 
during  this  year.  The  tunnel  will  probably  be  com- 
pleted and  ready  for  operation  in  September,  1916.  The 
progress  made  during  1915  is  given,  from  a  statement 
furnished  by  Foley  Bros.,  Welch  &  Stewart,  the  con- 
tractors.   A  C.  Dennis  is  superintendent  for  the  con- 


tractors. 

,   East  End   ^  .   West  End   ^ 

Enlarge-  Enlarge- 

Pioneer  Main  ment  for  Pioneer  Main  nient  for 

Head-  Head-  Double  Head-  Head-  Double 

1915               ing,  Ft.  ing,  Ft.  Track  ing,  Ft.  ing,  Ft.  Track 

January  .  .   .  .  593  443  ^443         933  699  210$ 

February    ...  620  440  423         650  634  347 

March                595  196*  379         617  753  413 

April                  751  442  553         569  741  588 

May                  658  417  718         730  618  685 

June                   776  471  659          808  393  729 

July                    683  538  726          731  969t  812 


Half-month.    fTwo  headings.  ^Timbered. 


The  contract  for  the  first  water  storage  project 
of  the  Streams  Commission  of  the  Province  of  Quebec 
was  awarded  recently.  This  development  provides 
for  a  storage  reservoir  of  a  capacity  of  160,000,000,000 
cu.  ft.  The  primary  object  is  the  regulation  of  the  flow 
of  the  St.  Maurice  River.  The  contract  was  awarded 
to  the  St.  Maurice  Construction  Compan}',  Limited,  at 
about  $1,425,000,  but  it  is  reported  that  the  actual  con- 
struction will  be  done  by  Eraser,  Brace  &  Company, 
Limited,  Montreal,  Que.  The  storage  dam  will  be  of 
the  gravity  type  constructed  of  mass  cyclopean  mason- 
ry. It  will  have  a  total  length  of  about  1,720  feet,  a 
maxinnini  height  of  80  feet,  and  a  width  of  20  feet  at 
the  crest.  The  spillway  portion  will  have  a  total  length 
of  865  feet.  The  bulkhead  section  of  the  dam  will  be 
about  435  feet  in  length  with  a  base  width  of  60  feet. 


One  of  tile  recent  de\clo|)mcnts  in  ihc  \\a\'  of 
builders'  hardware  is  a  screwless  hinge  which  has  two 
steel  projections  on  each  end.  On  the  end  next  to 
the  door  stop  there  is  a  straight  steel  projection  that 
enters  the  wood  and  on  the  other  end  of  the  hinge 
there  is  a  clanii)  projection  that  enters  the  door  cas- 
ing. These  projections  or  hooks  counteract  and  ofl'er 
the  same  resisting  and  holding  force  that  the  screw 
offers  to  the  hinges.  P>esides  doing  away  with  the 
use  of  nails  and  screws,  the  statement  is  made  that  if 
gives  the  hinge  a  much  neater  appearance  than  those 
of  ordinary  construction. 
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Expansion  Joint  for   Reinforced  Concrete 
Aqueduct 

THE  accompanying  illustration  shows  a  form  of 
expansion  joint  adopted  by  Mr.  W.  G.  Chace, 
Chief  Engineer  of  the  Greater  Winnipeg  Wa- 
ter District,  for  a  reinforced  concrete  aqueduct 
84^  miles  long,  with  a  capacity  of  85  million  gallons 
a  day. 

In  the  construction  of  this  work,  the  invert  is  laid 
first  in  15  ft.  lengths,  and  between  the  ends  expansion 
strips  of  20-gauge  copper,  6  in.  wide,  are  placed,  ex- 
tending across  the  full  width  of  the  joint.  East  strip 
is  bent  along  the  centre  to  form  a  3^-in.  offset,  occur- 
ring exactly  on  the  joint  between  the  concrete  sur- 
faces. After  the  invert  has  set,  the  arch  is  moulded 
upon  it  in  45-ft.  lengths,  the  joint  joints  being  over 
every  joint  in  the  invert.  In  the  8-ft.  diameter  cir- 
cular section  of  the  aqueduct  the  expansion  joints  are 
spaced  30  ft.  apart. 

The  fundamental  idea  of  the  joint  is  that  the  effect 
of  contraction  in  the  concrete  will  merely  be  to  open 
the  copper  offset  without  tending  to  break  the  bond 
between  the  anchorage  surfaces  of  the  concrete  and 
the  copper.  With  the  object  of  preventing  any  per- 
colation through  the  horizontal  joints  between  the  in- 


Details  of  expansion  joint. 

vert  and  the  arch  above,  strips  of  1  in.  by  in. 
white  pine  are  built  into  the  concrete  throughout  the 
length  of  the  aqueduct,  as  shown  at  B,  and  care  is 
taken  to  protect  the  joint  until  the  concrete  has  thor- 
oughly hardened. 


Transverse  Joints  in  Brick  Pavements 

IT  has  been  customary  in  the  past  to  provide  both 
longitudinal  and  transverse  bituminous  expansion 
cushions  in  grout-filled  brick  pavements,  but  re- 
cent practice  has  demonstrated  that  the  trans- 
verse cushions  may  be  advantageously  omitted  if  pro- 
per longitudinal  cushions  are  provided.  This  is  the 
opinion  expressed  by  Vernon  M.  Pierce  and  C.  H. 
Mooreficld,  of  the  U.  S.  Office  of  Public  Roads.  The 
principal  objection  to  the  use  of  transverse  expansion 
cushions  is  based  on  the  fact  that  the  material  com- 
posing the  cushions  frequently  softens  during  warm 
weather  and  runs  out  toward  the  curb,  thus  leaving 
the  edges  of  the  adjoining  brick  exposed  to  destructive 
impact  from  the  wheels  of  passing  vehicles.  Even  if 
the  cushion  consists  of  a  material  which  does  not  run 
in  warm  weather,  it  is  necessarily  softer  than  the  brick, 
and  the  natural  result  is  still  the  development  of  un- 
evenness  in  its  immediate  vicinity.  No  such  objection 
can  exist  concerning  longitudinal  expansion  cushions, 
however,  if  they  are  placed  adjacent  to  the  curbs  and 
constructed  of  proper  material.    They  not  only  fur- 


nisli  a  means  for  the  pavement  to  expand  and  contract 
with  changes  in  temperature,  but  they  also  eliminate 
to  a  large  extent  the  disagreeable  rumbling  which  has 
been  so  frequently  associated  with  grout-filled  brick 
pavements.  The  bituminous  material  of  which  the 
expansion  cushions  are  made  should  be  such  as  to 
remain  firm  in  summer  and  not  to  become  brittle  in 
winter.    It  should  also  posses  the  quality  of  durability. 

Expansion  cushions  should  be  provided  for  at  the 
time  the  brick  are  laid  by  placing  a  board  of  the  re- 
quired thickness  on  edge  adjacent  to  each  curb.  Small 
iron  wedges  may  be  inserted  between  the  curb  and 
the  board  at  the  time  the  board  is  set.  These  wedges 
may  be  readily  loosened  and  removed  after  the  bricks 
have  been  laid  and  grouted,  and  may  consequently  be 
made  to  facilitate  the  removal  of  the  board. 

The  proper  thickness  for  expansion  cushions  is  a 
matter  concerning  which  much  difference  of  opinion 
exists  among  highway  engineers.  Some  engineers  ad- 
vocate a  minimum  thickness  of  1  inch,  while  others 
claim  to  have  secured  their  best  results  by  using  ex- 
pansion cushions  having  a  minimum  thickness  as  low 
as  in.  for  very  narrow  pavements.  It  is  generally 
agreed  that  the  thickness  of  the  cushion  should  vary 
with  the  width  of  the  pavement.  The  following  sug- 
gestions for  proportioning  the  cushion  are  offered  as 
being  fairly  representative  of  the  best  practice : 

For  a  20-ft.  roadway  the  cushion  thickness  should 
be  y.  in.,  for  20  to  30-ft.  widths,  Ya  i"- ;  for  30  to  40-ft. 
widths,  1  in.,  and  for  widths  over  40  ft.,  1^  in. 


Field  Testing  of  Concrete 

IN  the  past  engineers  and  contractors  have  not  been 
sufficiently  concerned  with  the  actual  strength 
of  the  concrete  entering  into  structures,  says  a 
writer  in  Engineering  and  Contracting,  comment- 
ing editorially,  they  have  been  content  to  accept  the 
results  of  laboratory  tests  of  the  cement  and  of  a 
few  samples  of  concrete,  and  have  not  given  sufficient 
attention  to  the  quality  of  the  aggregates  being  fur- 
nished from  time  to  time  or  to  the  methods  used  in 
mixing  and  placing  the  concrete.  That  the  import- 
ance of  these  factors  is  being  more  generally  realized 
is  evidenced  by  the  field  tests  which  are  being  required 
on  several  important  construction  jobs  now  under  way. 
That  such  te^ts  are  feasible  and  worth  while  can  hardly 
be  questioned,  especially  on  jobs  extending  over  a  con- 
siderable period.  The  Massachusetts  Institute  of 
Technology  buildings  and  the  Welland  ship  canal  are 
two  important  contracts  on  which  field  tests  of  con- 
crete are  required.  In  view  of  the  fact  that  the  en- 
gineers in  charge  of  these  projects  have  been  com- 
pelled to  originate  their  own  methods  of  collecting 
samples  of  concrete  and  of  testing  these  samples  the 
following  statements  are  pertinent: 

On  the  Massachusetts  Institute  of  Technology  job 
two  field  samples  are  taken  regularly  on  each  section 
of  the  work  at  least  four  times  a  week  for  tests  at  14 
and  28  days,  both  samples  being  taken  from  the  same 
batch.  Wherever  possible  the  samples  are  taken  di- 
rectly from  place;  but  for  beams,  columns  and  gird- 
ers, where  this  is  impracticable,  they  are  obtained  from 
the  barrow  before  placing.  The  concrete  is  shovelled 
into  two  14-quart  galvanized  iron  pails,  remixed  to 
eliminate  any  segregation  of  materials  due  to  carry- 
ing from  the  work,  and  poured  into  iron  molds  em- 
bedded in  moist  sand.  The  maximum  and  minimum 
temperatures  are  recorded  every  day.  For  mass  con- 
crete, where  the  size  of  aggregate'  runs  up  to  2  or 
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2Y\  ins.,  the  samples  arc  cast  in  8  x  16-in.  cylinders; 
but  for  the  suiierstructurc  concrete,  where  the  largest 
size  of  aggrgeate  is  not  over  I3/2  ins.,  6  x  6  x  12-in. 
prisms  are  cast.  The  bottom  of  each  mold  is  formed 
of  a  J/^-in.  iron  plate,  and  the  concrete  is  tamped  in 
the  niiild  with  a  6-in.  ice  chopper.  Each  sample  is 
given  one  tamp  on  each  face  and  four  tamps  at  90  deg. 
in  the  centre.  The  time  given  to  dumping  into  the 
molds  and  tamping  does  not  exceed  five  minutes.  Just 
I)revious  to  the  initial  set  the  top  surfaces  are  care- 
fully trowelled  with  a  plasterer's  trowel  to  obtain  a 
uniltirm  bearing  in  the  compression  machine.  After  48 
hours  the  blocks  are  removed  from  the  sand,  taken 
from  the  molds,  and  reburied  in  moist  sand  until  the 
day  before  they  are  tested.  The  following  results  of 
some  tests  made  on  this  work  are  of  interest :  The 
average  compressive  strength  of  the  1  :2  -.4  concrete  at 
14  days  was  1,640  lbs.  per  square  inch,  while  that  of 
the  l:l3/>:3  concrete  at  the  same  age  was  2,008  lbs. 
per  square  inch.  At  28  days  the  average  compressive 
strength  of  the  1  :2  :4  concrete  was  2,110  lbs.  per  square 
inch  and  that  of  the  1  :lJ/2  :3  concrete  at  the  same  age 
2,520  lbs.  per  square  inch — each  value  being  the  aver- 
age of  about  90  specimens.  It  is  thus  seen  that  the 
average  increase  in  strength  from  14  to  28  days  for 
the  1  :2 :4  concrete  was  23  per  cent.,  while  for  the 
\:\y2.\Z  concrete  this  increase  was  25  per  cent. 

The  value  of  this  system  of  sampling  and  testing 
was  shown  at  the  beginning  of  the  job.    Some  of  the 


test  specimens  of  the  1  :2  :4  concrete  gave  low  values, 
and  the  method  of  handling  the  concrete  was  changed 
at  once,  with  the  result  that  subsequent  specimens 
gave  proper  strengths.  The  importance  of  making 
periodic  tests  of  the  aggregates  was  realized  by  the 
engineers  in  charge  of  this  work,  and  an  inspector  was 
sent  to  the  sand  bank  at  regular  intervals  to  obtain 
samples,  which  were  sent  to  the  laboratory  for  testing. 

In  building  the  concrete  structures  of  the  Welland 
ship  canal  it  is  required  that  field  samples  of  con- 
crete be  taken  during  the  progress  of  the  work.  These 
samples  are  made  into  beams  4^4  """S-  wide,  3^  ins. 
deep,  and  3  ft.  long,  for  testing  at  specified  ages.  This 
work  is  being  done  at  the  field  office  of  each  section, 
the  tests  being  made  on  a  special  machine  designed 
for  the  purpose.  This  machine,  which  can  be  con- 
structed at  a  low  cost,  has  given  satisfactory  results. 

On  contracts  which  extend  over  a  considerable 
period,  field  testing  is  a  logical  procedure,  and  we  be- 
lieve it  will  soon  come  into  general  use.  The  necessity 
of  determining  the  quality  of  the  concrete  which  is  go- 
ing into  a  structure  has  long  been  felt,  and  field  test- 
ing will  do  much  to  insure  a  more  thorough  testing  of 
the  aggregates  as  well  as  better  mixing  and  placing 
methods.  The  formulation  of  a  satisfactory  set  of  in- 
structions is  essential  to  the  general  adoption  of  field 
testing,  and  it  is  gratifying  to  note  that  a  sub-com- 
mittee of  the  American  Society  for  Testing  Materials 
has  been  assigned  this  work. 


Reinforced  Concrete  Pavements  and  Roadways 

By  B.  S  Pease 


THE  subject  of  Reinforced  Concrete  Pavements 
and  Roadways  should  receive  special  atten- 
tion from  consulting  engineers,  contractors, 
citv  officials  and  taxpayers  for  two  main  rea- 
sons. First,  ver}'  little  if  any  information  up  to  the 
present  time  has  been  printed  regarding  this  type  of 
pavement  either  by  the  press,  the  engineering  period- 
icals, or  b\'  local  or  national  societies,  and  therefore 
full  realization  is  given  to  the  prospect  of  and  the 
necessity  for  careful  study  and  criticism  of  the  opin- 
ions here  expressed ;  second,  the  actual  necessity  for 
the  use  of  reinforcement  in  concrete  pavements  in 
order  to  secure  the  proper  results  under  varying  con- 
(litii  )ns. 

The  subject  of  jilain  concrete  pa\-cmcnts  has  been 
very  carefully  studied  and  the  results  of  actual  con- 
struction have  received  due  consideration.  It  has 
been  definitely  shown  that  a  pavement  with  a  concrete 
wearing  surface  is  low  in  first  cost,  gives  but  slight 
resistance  to  traffic,  afifords  a  good  foothold  even  on 
grades  up  to  8  per  cent.,  and  its  sanitary  qualities  and 
favorablcness  to  traffic  are  of  the  highest  quality.  As 
to  its  maintenance  cost,  the  limited  experience  shows 
that  it  is  lower  than  any  other  type  of  pavement  sur- 
face. .\s  stated  previously,  a  great  deal  of  thought 
and  discussion  has  been  given  to  this  form  of  a  wear- 
ing surface  for  street  and  roadway  pavements  with 
the  result  that  a  decision  has  been  reached  as  to  the 
proper  mixture,  manner  of  mixing,  cpiality  of  mater- 
ials and  methods  of  handling  the  same.  There  has 
been,  however,  a  universal  knowledge  that  there  is 
one  great  objection  to  this  material  and  that  is.  the 
natural  tendency  for  the  formation  of  cracks. 

Assuming  the  proper  mixture,  construction,  etc.. 

*  From  a  paper  before  Tlic  Aracrican  Concrete  Institute. 


there  are  three  main  causes  for  crack  formation, 
namely,  poor  foundation,  contraction  during  the  set- 
ting period,  and  expansion  due  to  temperature 
changes.  The  proper  methods  for  improving  the 
foundation  are  now  standardized,  but  many  times 
there  are  local  conditions  that  make  it  impossible  to 
follow  such  standards.  In  other  words,  the  soil  itself, 
either  for  natural  or  artificial  reasons,  may  be  of  such 
poor  quality  that  it  is  impossible  to  secure  the  proper 
results  by  any  of  these  methods.  The  question  then 
is,  assuming  their  poor  foundation,  how  to  properly 
construct  the  pavement  so  that  good  results  may  be 
obtained. 

It  has  been  definitely  shown  that  concrete  will  con- 
tract during  the  setting  period,  the  amount  depending 
ui)on  the  presence  of  moisture,  the  proportion  of  the 
mixture,  and  the  temperature.  It  is  the  custom  in 
si)ccificati()ns  to  state  that  the  foundation  shall  be 
si)rinkled  prior  to  the  depositing  of  the  concrete  so 
that  the  water  in  the  mixture  will  not  be  absorbed 
by  the  soil.  This  is  undoubtedly  a  very  good  precau- 
tion, but  at  the  same  time  it  does  not  absolutely  pre- 
vent a  loss  of  the  water  in  the  concrete.  If  this  loss 
should  be  sufficient  to  reduce  the  amoimt  of  water 
below  what  is  necessary  to  ])roduce  hardening  by 
iniiting  with  the  cement,  the  finished  construction  is 
undoubtedly  weakened ;  but  in  any  event  the  less  the 
amount  of  water,  the  greater  is  the  amount  of  con- 
traction. The  results  of  tests  show  an  average  de- 
crease in  volume  during  the  setting  period  approxi- 
mately equivalent  to  a  change  due  to  a  variation  01 
KX)  deg.  of  temperatiu-e.  It  is  not  necessary  to  argue 
ihc  point  regarding  the  change  in  volume  due  to  tem- 
perature changes,  it  being  only  necessary  to  mention 
that  such  changes  do  occur. 
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Assuming'  that  cracks  do  form  in  the  concrete  sur- 
face, what  are  the  ei¥ects?  Cracks  formed  by  con- 
traction will  fill  with  dirt,  grit,  or  other  non-compres- 
sible material  and  prevent  expansion  at  a  later  time 
when  such  expansion  is  necessitated  by  an  increase 
in  temperature.  Therefore  the  beneficial  effect  of  pre- 
constructed  expansion  joints  will  be  minimized;  in 
fact  this  effect  may  be  sufficient  to  entirely  destroy 
the  possibility  of  expansion. 

The  study  that  has  been  given  to  the  proper  con- 
struction of  expansion  joints  shows  that  such  joints 
must  be  protected  to  prevent  the  wearing  away  of 
there  sharp  and  brittle  edges  by  the  action  of  wheel 
loads  and  horses'  hoofs,  f  f  it  is  proper  to  say  that  the 
artificial  joints  will  early  show  wear,  is  it  not  as 
proper  to  say  that  the  same  results  will  fillow  for 
those  joints  that  have  been  naturally  formed  due  to 
natural  causes?  The  final  ef?ect  of  these  cracks  in 
addition  to  being  disagreeable  to  ride  over  and  to  their 
unsightliness,  will  be  to  very  materially  decrease  the 
life  of  the  pavement. 

The  next  question  to  consider  is  how  to  prevent 
the  formation  of  cracks  in  concrete  pavements.  Some 
have  tried  the  plan  of  building  the  pavement  in  small 
units  with  expansion  or  contraction  joints,  but  exper- 
ience has  shown  that  this  method  is  expensive,  un- 
sightly and  not  durable.  It  has  been  conceded  by 
those  familiar  with  this  construction  that  the  joint 
even  when  properly  protected  by  means  of  steel  plates 
is  the  weak  portion  of  the  wearing  surface  and  that 
it  is  here  where  the  surface  will  first  break  down  and 
show  deterioration.  Another  means  of  prevention  or 
rather  a  means  of  taking  care  of  cracks  that  have 
formed  is  to  fill  them  with  an  asphalt  preparation,  the 
object  being  to  prevent  sand  or  other  hard  substances 
from  entering  the  joint  and,  in  addition,  to  give  at 
least  a  partial  support  to  the  sharp  brittle  edges.  This 
method  requires  a  certain  amount  of  expense,  the  pro- 
tection to  the  edge  of  the  joint  is  questionable  and 
the  result  is  unsightly,  at  least  for  city  pavements. 

The  Use  of  Reinforcement 

The  more  recent  method  for  the  prevention  of 
cracks  is  to  use  reinforcement  of  a  sufficient  amount 
and  properly  placed,  depending  upon  the  conditions. 
So  far  as  can  be  determined  reinforcement  was  first 
used  in  a  concrete  street  pavement  in  1910,  and  the 
results  obtained  since  then  certainly  warrant  consid- 
eration by  those  interested,  which  is  the  case  as  shown 
by  the  rapid  increase  in  the  number  of  municipalities 
that  have  constructed  pavements  of  this  type.  An 
examination  of  available  records  will  show  that  in 
1910  two  municipalities  in  one  state  used  reinforce- 
ment in  their  concrete  pavement,  while  in  1913  at 
least  56  municipalities  in  15  different  states  contained 
construction  of  this  type.  One  and  two-course  con- 
struction has  been  used  in  about  equal  proportions. 

In  regard  to  the  necessity  for  and  the  efi^ect  of  the 
use  of  reinforcement,  consider  those  pavements  that 
will  be  laid  on  a  foundation  of  questionable  quality. 
The  necessity  for  the  use  of  a  reinforcement  to  give 
structural  strength  to  the  slab  is  evident  regardless 
of  whether  such  foundation  is  poor  in  s])ots  or  whether 
the  entire  area  shows  unsatistaclory  conditions.  If 
the  foundation  consists  of  filled  material,  it  is  almost 
impossible  even  by  the  use  of  a  heavy  road  roller  to 
secure  a  foundation  that  will  not  settle  at  some  future 
date.  As  it  is  impossible  to  determine  how  much  and 
where  such  settlement  will  take  place,  the  logical 
suggestion  is  to  use  reinforcement  so  that  the  pave- 


ment will  act  as  a  unit  and  in  this  way  prevent  the 
formation  of  the  destructive  cracks. 

If  it  is  impossible  to  properly  drain  the  founda- 
tion, thus  allowing  accumulation  of  moisture,  the  re- 
sults will  be  disastrous  if  no  reinforcement  is  used. 
During  a  rainy  period  water  will  accumulate  near  the 
outer  edges,  the  pavement  will  settle  under  traffic 
loads  because  of  this  softened  condition  and  cracks 
will  form  first  in  the  top  surface.  During  freezing 
weather  the  soil  will  expand  because  of  the  presence 
of  water,  thus  raising  the  outer  edge  and  causing 
cracks  to  form  at  the  lower  side  of  the  slab,  and  to 
prevent  these  cracks  reinforcement  .should  be  placed 
as  near  to  the  bottom  as  possible  and  yet  secure  suffi- 
cient protection  to  preventrusting-. 

This  latter  condition,  however,  is  one  that  can  and 
should  be  guarded  against  by  proper  drainage,  and  it 
is  not  the  intention  to  advocate  the  use  of  reinforce- 
ment to  take  the  place  of  proper  drainage  when  such 
construction  is  possible.  Therefore  the  only  logical 
reason  for  placing  the  reinforcement  at  the  bottom  of 
the  slab  is  to  add  structural  strength  to  the  slab  placed 
over  filled  ground  that  cannot  be  properly  compacted 
by  methods  that  are  or  should  be  familiar  to  all  en- 
gineers. 

In  the  construction  of  country  roads  the  width 
will  usually  be  such  that  a  part  of  the  metal  will  ex- 
tend outside  of  the  old  beaten  track  and  therefore  the 
foundation  will  be  more  compact  under  the  center 
portion,  even  if  the  center  be  scarified  and  re-rolled 
it  will  be  almost  impossible  to  secure  a  uniform  re- 
sult. This  condition  in  itself  will  allow  a  settlement 
at  the  outer  edges  and  cracks  will  form  longitudinally 
unless  suitable  reinforcement  is  used  near  the  top  of 
the  pavement. 

Owing  to  the  absence  of  sufficient  strength  in  the 
concrete  during  the  setting  period,  it  is  impossible 
to  conceive  how  a  movement  of  the  pavement  over 
the  foundation  because  of  the  contraction  of  the  set- 
ting cement  is  to  be  accomplished.  This  being  the 
case  the  assumption  naturally  is  that  the  concrete  con- 
tains thousands  of  invisible  cracks  which  will  decrease 
its  strength  unless  a  reinforcement  is  included  to  pre- 
vent such  cracks  from  opening  up  to  any  extent.  When 
a  pavement  contracts  because  of  a  reduction  in  tem- 
perature, cracks  vv  ill  form  at  more  or  less  regular  in- 
tervals, the  distance  between  such  cracks  depending 
upon  the  tensile  strength  of  the  concrete.  It  is  for 
this  reason  that  many  engineers  advocate  a  certain 
definite  and  close  spacing  of  expansion  joints.  At 
the  same  time  they  concede  that  these  joints  are  the 
weak  spots  in  the  pavement;  therefore  if  some  other 
method  of  construction  could  be  used  so  that  the 
number  of  these  joints  can  be  reduced,  such  a  method 
should  receive  consideration.  As  concrete  in  itself  has 
no  dependable  tensile  strength,  it  is  necessary  to  in- 
clude a  reinforcement  to  supply  this  deficiency.  For 
several  reasons  the  practice  has  been  to  place  this  rein- 
forcement near  the  top  of  the  slab. 

For  a  two-course  pavement  the  logical  position  is 
between  the  base  and  wearing  courses  where  it  will 
not  only  resist  expansion  and  contraction  of  the  en- 
tire slab  but  will  also  act  as  a  connecting  link  be- 
tween two  bodies  of  concrete  having  a  dififerent  mix- 
ture of  the  ingredients,  and  in  addition  it  will  prevent 
the  formation  of  cracks  along  the  crown  of  the  pave- 
ment where  experience  shows  cracks  almost  invari- 
ably form  in  pavements  that  are  not  reinforced 

For  single-course  work  the  reinforcement  is  usu- 
ally placed  about  two  inches  below  the  surface.  Al- 
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thoui^h  this  t}'pc  is  called  single-course,  it  of  necessity 
must  be  placed  in  two  courses  or  layers  in  order  to 
include  the  reinforcement. 

Amount  of  Reinforcement  to  Use 

The  amount  of  reinforcement  to  use  may  vary  with 
conditions,  some  of  which  must  be  determined  by  the 
en.gineer  at  tlic  lime,  but  a  careful  study  of  existinj^' 
reinforced  concrete  pavements  with  special  reference 
to  the  amount  of  reinforcement  used  shows  that  it  is 
possible  to  specify  the  amount  required  in  the  average 
construction  without  knowing  all  the  conditions.  For 
country  roads  if  the  expansion  joints  are  placed  not 
to  exceed  30  ft.  centres,  a  reinforcement  having-  a  sec- 
tional area  of  metal  of  at  least  .049  sq.  in.  per  ft.  of 
width  crosswise,  and  .038  sq.  in.  lengthwise  cf  the 
pavement,  will  furnish  sufficient  resistance  to  prevent 
cracks  due  to  shrinkage  during  setting,  expansion  or 
contraction  from  temperature  changes,  or  to  any  or- 
dinary inequality  of  the  foundation  soil. 

The  subject  of  proper  spacing  of  expansion  joints 
should  be  studied  in  connection  with  the  reinforce- 
ment for  the  reason  that  the  greater  the  spacing  of 
joints  the  greater  should  be  the  amount  af  longitudi- 
nal reinforcing  metal. 

Past  experience  points  to  the  fact  that  the  principal 
change  in  the  length  of  a  concrete  pavement  is  a  con- 
traction and  although  the  metal  has  approximately 
the  same  coefficient  of  expansion  as  concrete  and 
therefore  will  change  in  length  about  th  e  same 
amount  as  the  concrete,  it  will  prevent  the  total  short- 
ening effect  from  being  localized  at  definite  intervals 
and  will  distribute  the  total  change  into  innumerable 
small  and  invisible  cracks  that  will  not  decrease  the 
wearing  qualities  of  the  finished  pavement.  If  tlie 
expansion  joints  are  spaced  at  a  greater  distance  than 
30  ft.  the  amount  of  longitudinal  reinforcement  should 
lie  increased  to  at  least  0.1  sq.  in.  per  ft.  width  for 
spacing  up  to  100  ft.  It  is  believed  that  by  the  addi- 
tion of  a  sufficient  amount  of  longitudinal  reinforce- 
ment, it  would  be  possible  to  construct  the  roadway 
without  any  expansion  jointswhatever. 

P'or  street  pavements  the  early  piactice  was  to  use 
a  very  light  reinforcement,  but  the  more  recent  ones 
have  made  use  of  a  heavier  material  even  for  close 
spacing  of  expansion  joints.  In  fact  the  tendency 
now  is  to  increase  the  weight  of  reinforcement,  and 
since  this  item  is  small  in  comparison  to  the  total  cost 
of  the  finished  work,  it  would  appear  to  be  poor  econ- 
omy to  use  a  light  material  when  for  a  slight  addi- 
tional expense  a  proper  construction  can  be  assured. 
The  average  cost  for  the  reinforcement  in  place  ready 
for  concreting  varies  from  $.07  to  $.15  per  sq.  yd., 
depending  upon  the  weight  of  reinforcement  used. 
The  same  recommendations  and  the  reasons  therefor 
that  have  been  given  for  necessary  reinforcement  for 
country  roads  will  also  apply  to  city  pavement  with 
the  exception  that  regardless  of  the  weight  of  rein- 
forcement used,  expansion  joints  will  be  required  at 
all  street  and  alley  intersections  or  wherever  con- 
nected with  any  permanent  rigid  construction. 

In  order  that  the  reinforcement  sliall  give  the  best 
results,  the  various  members  of  which  it  is  composed 
should  be  closely  spaced  so  as  to  give  a  jiropcr  dis- 
tribution of  the  metal.  The  metal  should  also  have 
a  high  tensile  strength  and  should  be  low  in  cost  of 
installation. 


Gravel  is  about  the  only  hard-surfacing  material 
Iowa  has.  and  an  experienced  two-course  water-bound 
road  114  miles  long  of  that  material  will  be  built  this 


year  in  W'el^ter  County  just  east  of  Fort  Dodge.  The 
road  is  for  the  purpose  of  testing  out  the  gravel  along 
modern  lines  to  meet  hard-surfacing  conditions.  It 
is  to  be  a  joint  affair  participated  in  by  the  city,  county, 
State  Highway  Commission  and  the  good  roads  sec- 
tion of  the  Engineering  Experiment  Station  at  Iowa 
State  College.  The  road  will  be  16  ft.  wide,  8  ins. 
thick  in  the  centre  and  16  ins.  at  the  sides.  Frequent 
tests  will  insure  the  proper  proportions  of  gravel  and 
clay  binder.  A  coat  of  oil  will  probably  be  applied 
one  or  two  months  after  construction  has  been  com 
l^leted. 


The  Inspection  of  a  Building  Job 

"One  of  the  great  problems  which  the  contractor 
has  to  face,"  says  Leonard  C.  Wason,  in  a  paper  read 
before  the  Boston  Society  of  Civil  Engineers,  "is  that 
of  the  inspector  who  represents  the  engineer  on  the 
work.  A  thoroughly  competent  inspector  is  a  great 
help  to  the  contractor  and  very  beneficial  in  the  results 
obtained  ;  aa  incompetent  one  is  exactly  the  reverse." 
Mr.  Wason  points  out  some  of  the  important  qualifica- 
tions which  the  ideal  inspector  must  have — an  even 
temper  not  easily  ruffled,  a  considerate  yet  firm  atti- 
tude, always  diplomatic  and  capable  of  performing  his 
duties  acceptably  to  his  employer. 

"The  superintendent  for  the  contractor  is  neces- 
sarily better  informed  and  better  trained  in  construc- 
tion— an  executive  who  is  constantly  directing  others 
and  is  quick  to  resist,  for  the  good  of  the  service,  in- 
subordination or  usurpation  of  the  duties  for  which  he 
is  held  to  strict  account  by  his  employer.  Trained  to 
be  an  autocrat,  his  temperament  does  not  take  kindly 
to  being  bossed  by  another  man  admittedly  with  less 
experience." 

It  is  evident  that  the  inspector  must  not  consider 
it  a  personal  affront  when  his  orders  are  overruled. 
He  will  make  some  mistakes  which  the  engineer  will 
correct — many  more  which  his  chief  will  never  hear 
about,  although  they  make  unnecessary  expense  and 
may  affect  his  chief's  professional  reputation.  He  is 
put  in  a  trying  position,  the  most  frequent  cause  of 
friction  in  other  men.  His  most  common  mistake  is 
in  giving  the  workmen  orders  direct.  It  is  only  by  fol- 
lowing his  own  duties  and  those  alone  that  satisfactory 
results  are  obtained  and  the  expense  of  the  job  kept 
within  limits. 


Over  51,000,000  gal.  of  water  were  used  during 
1914  in  Milwaukee,  Wis.,  in  an  effort  to  clear  the 
water  mains  of  an  accumulation  of  sand  carried  into 
the  system  during  forty  years  of  operation.  A  special 
crew,  under  the  supervision  of  the  superintendent  of 
water  mains  division,  was  engaged  for  several  months, 
and  the  mains  were  flushed  at  577  dift'erent  points, 
the  total  amount  of  w  ater  used  l)eing  nearly  35,000,000 
gal.  In  addition  to  the  work  done  by  this  special 
flushing  crew,  considerably  more  flushing  than  usual 
was  done  by  the  hydrant  inspectors  and  mains-repair 
crew,  which  brought  the  total  amount  of  water  used 
to  nearly  52,000,000  gal.  W  liile  considerable  (ioposits 
were  removed  in  this  way,  a  large  number  of  meters 
were  "sanded,"  and  a  considerable  number  of  com- 
plaints of  dirty  water  were  received,  owing  to  the 
fact  that  the  flushing  was  done  during  the  dav  and 
the  house  services  used  while  the  water  was  in  a  state 
of  agitation.  .Accordingly  it  has  been  recommended 
that  the  flushing  hereafter  be  done  at  night  while  the 
house  services  arc  inactive. 
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Detailing  of  Frames  for  Modern  Residences 


MANY  of  the  more  pretentious  residences  of 
the  present  time  are  built  of  hollow-tile  and 
stuccoed    on    the    outside.    Owing  to  this 
hollow-tile  wall,  the  window  frames  must 
necessarily  be  constructed  in  a  somewhat  dif¥erent 
manner  than  are  the  frames  for  a  brick  wall,  says  John 
Wavrck,  Jr.,  in  The  Woodworker.    Having  come  in 


SECTION  FIG,  l  A  FIG  l-B 

Dormer  window  with  casement  sasii  swinging  inward. 

contact  with  various  makes  of  these  frames,  it  seems 
to  me  that  a  description  of  some  of  them  would  be 
of  interest. 

There  is  a  tendency  at  present  to  have  most  of  the 
second  and  third  floor  inside  finish  in  white.  Where 
this  is  the  case  it  is  desirable  to  use  basswood  or  pop- 
lar trim,  which  is  very  suitable  for  a  white  finish.  The 
pulley  stiles,  however,  should  be  made  of  some  harder 
wood  ;  yellow  pine  is  used  very  extensively  for  this 
purpose.  In  order  to  show  the  inside  finish  alike  it  is 
necessary  to  construct  the  frame  so  that  this  result 
is  obtained.    In  the  sketches  herewith  several  dififerent 


FIG.  3  B 


Window  frame  for  hollow-tile  wall. 


kinds  of  trim  are  shown  as  applied  to  modern  build- 
ings. 

Fig.  1  shows  the  method  of  building  a  dormer 
window  having  casement  sash  which  swing  inward. 
The  discussion  of  this  particular  frame  in  various 
journals,  from  time  to  time,  has  no  doubt  resulted  in 


l)roducing  a  good  casement  frame.  When  the  sash  is 
hiuig  on  hinges  at  the  sides,  so  as  to  swing  outward, 
it  is  an  easy  matter  to  construct  a  water-tight  frame, 
comparatively  speaking.  But  there  is  an  objection  to 
such  a  frame,  for  it  is  unhandy  in  case  it  is  desired 
to  put  a  fly  screen  on  the  outside.  The  dormer  frame 
shown  is  designed  to  fulfil  this  requirement.  The 
sash  swing  inward,  and  the  method  of  construction  is 
such  that  the  frame  gives  good  satisfaction.  Fig.  1-A 
shows  part  outside,  and  Fig.  l-B  part  inside  elevation. 

Although  the  casement  frame  is  used  quite  often 
(and  it  has  some  features  which  appeal  to  most  peo- 
ple), the  double-hung  frame  possesses  several,  advant- 
ages over  it,  and  for  my  part  I  very  much  prefer  the 
latter.  But  since  the  casement  frame  is  still  with 
us,  and  no  doubt  will  be  for  some  time,  it  is  well  to 
make  it  in  the  best  possible  way. 

In  Fig.  3  is  shown  a  double-hung  window  frame 
(if  special  make,  designed  for  a  hollow-tile  wall  with 
stucco  finish  outside.  Fig.  3-A  shows  part  outside,  and 
Fig.  3-B  part  inside  elevation.  Owing  to  the  large  size 
of  the  sash  the  frame  requires  a  large  weight-box.  In 
this  case  the  reveal  on  the  inside  is  6%  in.  from  wall 
line  to  jamb. 

Fig.  2  shows  a  faulty  inside  trim  as  it  was  actually 
done  on  a  job  which  we  furnished  a  short  time  ago. 
The  inside  casing  was  plowed  as  shown,  and  naturally 
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Window  frame  for  bathrooms,  etc.,  and  section  of  French  window. 

the  trim  had  no  support  to  which  it  could  be  nailed. 
Of  course,  blocking  could  have  been  provided  whereon 
to  nail  it,  but  the  contractor  objected  to  this  extra 
work.  The  result  was  that  we  plowed  the  casing 
farther  back,  and  thus  overcame  the  difficulty,  as 
shown  at  A,  Fig.  3. 

Another  style  of  inside  finish  is  shown  in  Fig.  4. 
In  this  case  the  jamb  is  plastered  to  the  weight  box 
of  the  frame  ;  the  small  wall  mould  takes  care  of  any 
inequality  in  the  plastering.  This  style  of  window 
frame  is  suitable  for  bathrooms,  toilets  and  bedrooms. 

The  French  window  frame  is  also  extensively  used 
in  the  better  class  of  houses.  The  make-up  of  the  frame 
is  of  the  same  design,  practically,  as  the  door  frames. 
The  sash,  which  are  usually  in  pairs,  have  the  meeting 
stiles  made  in  various  ways,  either  rabbeted  or  with  an 
astragal  joint,  as  shown  in  Fig.  5.  I  hope  that  this 
article  will  be  instrumental  in  bringing  up  a  discus- 
sion on  the  important  subject  of  frames  for  modern 
residences. 


The  amount  of  polish  which  can  be  given  to  the 
surface  of  concrete  depends  upon  the  density  and  the 
nature  of  the  aggregate  used.  After  the  surface  has 
been  smoothed  down  on  a  rubbing  bed,  or  by  the 
use  of  rotary  rubbing  stones,  as  applied  in  terrazzo 
floor  work,  the  procedure  is  somewhat  similar  to  that 
used  in  polishing  granite  or  marble.  The  aggregate 
exposed  on  the  surface  by  the  rubbing  process  takes 
the  polish,  the  appearance  of  the  surface  being  de- 
pendent upon  the  percentage  of  aggregate  exposed. 
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One-Course  Method  Reduces  Asphalt 
Patching  Costs  15  Per  Cent. 

IN  the  repair  of  the  ordinary  sheet  asphalt  pave- 
ments which  consist  of  a  binder  course  and  wear- 
ing surface  the  usual  methods  of  using  the  two 
courses  in  making  repairs  has  always  seemed  to 
me  unnecessarily  expensive,  necessitating  as  it  does 
the  making  of  one  operation  in  laying  the  binder 
course,  and  then  going  all  over  the  work  again  in 
putting  on  the  wearing  surface. 

In  a  day's  work  of  repairing  asphalt  pavements, 
the  ground  covered  frequently  extends  over  several 
blocks,  and  in  the  case  of  repairing  cuts  made  by  the 
installation  of  public  utilities  in  the  newer  paved  dis- 
tricts, the  repair  work  may  extend  over  miles  in  a  day's 
work.  This  not  only  makes  two  operations  for  the 
street  crew,  in  fixing  each  cut,  but  causes  an  increased 
plant  expense  in  handling  the  larger  sized  material 
aggregate  for  the  binder  course  during  part  of  the  day, 
and  then  changing  over  to  the  finer  aggregate  for  the 
wearing  surface. 

Every  superintendent  familiar  with  asphalt  repair 
work  realizes  the  difficulty  in  estimating  the  amount 
of  material  required  for  just  the  right  amount  of  top 
or  binder  for  a  day's  run  on  patch  work,  and  therefore 
it  is  often  the  case  that  the  plant  foreman  will  prepare 
more  binder  than  can  be  used  or  run  the  risk  of  not 
having  enough.  To  repair  sheet  asphalt  pavements  by 
the  "once  over"  method  I  have  used  in  our  work  here 
for  some  time  past  an  asphaltic  concrete  mixture  of 
the  following  amount  of  asphaltic  cement  and  mineral 
aggregate,  and  have  had  most  excellent  results  with 
the  same. 

Asphaltic  Mixture  for  Patch  Work 

Per  Cent. 

Asphaltic  cement  

Mineral  filler  passing  through  200-mesh  sieve   5 

Sand  passing  through  80-mesh  sieve   10 

Sand  passing  through  -lO-mesh  sieve   25 

Sand  passing  through  10-mesh  sieve   15 

Crushed  rock  passing  through  ?4-ir'esh  sieve   26 

Crushed  rock  passing  through  jZ-mesh  sieve   10 

Screens  used  in  the  order  named. 

The  cut  or  worn  place  in  the  pavement  to  be  re 
paired  is  prepared  in  the  usual  manner  by  cutting  away 
the  defective  material  uniil  a  good  joint  can  be  secured 
in  the  sound  pavement  and  then  carefully  trimming  the 
edges  of  the  cut  and  painting  with  pure  hot  asphalt. 
If  the  patches  are  unusually  large  or  located  on  a  grade 
where  there  might  appear  to  be  danger  of  the  patches 
creeping  on  the"  base,  I  paint  the  concrete  base  with  a 
hot  asphaltic  paint  consisting  of  80  per  cent,  asphalt 
and  20  per  cent,  distillate,  and  then  proceed  to  fill  the 
hi.ks  as  prepared  above  with  the  hot  asphaltic  con- 
crete nuxture  the  same  as  is  done  with  sheet  asphalt, 
using  special  care  in  tamping  and  smoothing  the  joints 
and  securing  the  maxinuuu  amount  of  compression  by 
rolling,  and  finally  dusting  with  cement. 

It  is  well  to  have  the  mixture  to  be  used  fairly  hot, 
at  least  300  deg.  Fahr.,  in  order  to  secure  thorough 
rnmprcssion  by  tamping  and  rolling. 

I  his  method  might  appear  objectionable  on  the 
grounds  that  the  patches  made  with  the  asphaltic  con- 
crete mixture  would  i)lainly  show  in  contrast  to  the 
sheet  asphalt  pavement.  However,  this  is  not  the  case, 
and  a  few  days  after  the  patches  arc  put  in  they  are 
not  distinguishable  from  the  original  pavement,  and 

•  By  F.  N.  Bingham  (Spokana,  Wash.)  in  the  Engineering  Record. 


1)}-  this  method  I  iiavc  been  aljle  to  decrease  our  cost  of 
maintenance  from  15  to  20  per  cent. 


Railroad  construction  at  night  is  made  possible, 
says  a  scientific  journal,  by  the  use  of  a  freight  car  as 
a. lighting  plant.  Projecting  from  a  tower  built  at  one 
end  of  the  car  is  a  light  arm  that  extends  far  out  over 
the  track.  At  the  extreme  end  of  this  arm  two  search- 
lights are  placed,  while  other  lamps  are  located  at  in- 
tervals along  the  arm.  By  means  of  this  arrangement 
plenty  of  light  can  be  shed  upon  the  portion  of  the 
track  that  the  arm  overhangs,  while  beams  of  the 
searchlights  can  be  cast  ahead  where  the  work  of 
preparing  the  roadbed  is  under  way.  The  lighting 
plant  permits  of  carrying  on  work  in  the  cool  hours 
while  the  torrid  sun  is  below  the  horizon. 


Tests  of  Fireproofed  Wood 

At  the  recent  annual  meeting  of  the  National  Fire 
Protection  Association,  the  Committee  on  the  Uses  of 
Wood  in  Building  Construction  presented  an  extended 
report  dealing  with  tests  made  of  wood  treated  with 
various  fire-retarding  compounds  at  the  Government 
Forest  Products  Laboratory  in  Madison,  Wis.  These 
tests  were  made  under  the  direction  of  Robert  E. 
Prince  and  included  also  tests  of  the  relative  inflam- 
mability of  various  species  of  wood  untreated  and  of 
various  paints  claimed  by  their  manufacturers  to  have 
a  fire-retardant  effect. 

The  conclusions  arrived  at  as  a  result  of  the  tests 
may  be  briefly  summarized  as  follows :  The  widely 
held  idea  that  certain  kinds  of  lumber  are  much  more 
resistant  to  fire  than  others  was  not  supported  by  the 
results  of  Mr.  Prince's  tests.  It  should  be  said,  how- 
ever, that  his  tests  were  made  on  the  soft  woods  such 
as  are  in  general  use  for  building  construction.  It  is 
of  course  recognized  that  the  hard  woods  are  less  easi- 
ly ignited  than  the  woods  from  most  evergreen  species, 
but  this  is  not  a  fact  of  practical  importance,  since  the 
hard  woods  are  generally  unsuitable  for  exterior  use. 

Turning  to  the  tests  on  lumber  fireproofed  with 
various  chemicals,  it  was  found  that  some  of  these 
chemicals  injured  the  strength  of  the  wood  or  discol- 
ored it,  and  had  a  corrosive  eft'ect  on  the  cylinders 
used  for  treating.  The  best  results  in  fire  retardation 
were  obtained  from  wood  treated  Avith  ammonium 
salts  and  sodium  borate.  These  chemicals  are  obtain- 
able at  prices  which  are  not  a  serious  handicap  to  the 
use  of  wood  treated  with  them.  The  fire-retardant 
paint  tests  showed  that  a  number  of  these  paints  have 
considerable  value  in  decreasing  inflammability,  es- 
pecially those  which  are  designed  for  interior  use.  Ex- 
tended tests  were  made  also  with  various  methods  for 
reducing  llic  innammabilil y  nf  shingle  roofs,  and  it 
was  found  li>  be  practicable  to  effect  this  by  various 
metliods  at  a  reasonable  cost. 


In  an  excellent  paper  on  "The  Protection  of  An- 
cient Buildings,"  prepared  for  the  Annual  Conference 
of  the  Institution  of  Municipal  and  Count\-  ICngineers, 
Mr.  W.  A.  Forsyth,  F.R.I. B.A.,  gives  a  valualAe  sum- 
mary of  the  various  means  at  the  disposal  of  the  ar 
cliitect  for  the  purpose  indicated.  The  advantages 
of  cement  grouting  receive  due  recognition  and  Re- 
ference is  also  made  to  the  aid  that  can  be  rendered 
by  reinforced  concrete  in  the  repair  of  masonry  and 
brick  work. 
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Cost  of  Brick  Pavement 

THE  cost  of  a  brick  pavement  may  be  determined 
roughly  by  a  formula  given  in  a  bulletin  pub- 
lished recently  by  the  United  States  Depart- 
ment of  Agriculture.  The  cost  of  such  a  pave- 
ment, it  is  pointed  out,  depends  so  much  upon  so  many 
variable  factors,  such  as  the  locality,  freight  rates,  and 
the  distance  from  brick  kilns,  that  it  is  not  possible  to 
make  any  definite  estimates.  The  cost  of  the  rough 
grading,  however,  should  be  considered  entirely  apart 
from  the  cost  of  the  pavement,  for  the  grading  would 
have  to  be  done  no  matter  what  kind  of  a  road  was  to 
be  built.  Excluding  this  item,  the  bulletin  furnishes 
the  following  formula  as  a  rough  guide  for  the  prob- 
able expense  of  a  brick  road  with  a  6-in.  concrete 
foundation  and  suitable  grades :  Cost  per  square  yard 
equals  1.90  L  plus  0.213  C  plus  0.138  S  plus  0.157A  plus 
0.040  B.  In  this  formula  C  equals  cost  of  cement  per 
barrel,  S  equals  cost  of  sand  per  cubic  yard,  A  equals 
cost  of  coarse  aggregate  per  cubic  yard,  B  ec|ual^  cost 
of  paving  bricks  per  1,000,  and  L  e(|uals  cost  of  labor 
per  hour.  It  is  assumed  in  this  formula  that  all  ma- 
terials are  delivered  on  the  work.  About  10  per  cent, 
should  be  allowed  for  wear  on  tools  and  machinery, 
and  for  every  inch  subtracted  or  added  to  the  thick- 
ness of  the  foundation  there  will  be  a  corresponding- 
difference  of  8  to  12  cents  per  square  yard. 


Novel  Method  of  Excavating  for  Caisson 
Foundations 

THE  methods  and  equipment  used  in  construct- 
ing the  caisson  foundations  for  a  bank  build- 
ing in  Stockholm,  Sweden,  proved  so  effective 
and  were  so  unusual  as  to  warrant  special 
mention  by  our  Chicago  contemporary.  Engineering 
&'  Contracting.  At  one  side  of  the  building  site  the 
depth  to  bedrock  was  only  about  10  ft.  The  rock  sur^ 
face  shelved  rapidly,  however,  and  at  the  opposite 
boundary  rock  was  encountered  at  a  depth  of  about 
60  ft.  below  the  street  level,  or  about  45  ft.  below  the 
ground-water  level.  The  subsoil  consisted  principally 
of  water-bearing  sand  and  gravel,  mixed  with  clay  and 
boulders,  in  which  the  flow  of  water  was  so  great 
that  it  was  practically  impossible  to  pump  it.  More- 
over, it  was  deemed  unsafe  to  lower  the  natural  wa- 
ter level  on  account  of  endangering  the  foundations 
of  adjacent  buildings.  To  meet  these  conditions  the 
following  methods  were  devised : 

Sectional  caissons  of  reinforced  concrete  were  con- 
structed, circular  in  form,  each  section  having  an  in- 
side diameter  of  7  ft.,  a  height  of  2  ft.  8  ins.,  and  a 
thickness  of  5  ins.  The  sections  were  provided  with 
marginal  recesses  and  with  cored  holes,  through  which 
passed  the  vertical  rods  used  to  fasten  the  sections 
together.  The  lower  section,  which  was  6  ft.  high, 
was  provided  with  a  steel  cutting  edge  and  with  a 
steel  lining,  to  protect  it  while  the  rock  surface  was 
being  levelled  by  blasting.  In  excavating  the  sub- 
soil within  a  caisson  the  material  was  loosened  with 
a  water  jet  and  was  removed  through  a  suction  hose, 
both  of  which  were  operated  from  the  bottom  by  a 
diver.  The  excavated  material  was  delivered  through 
the  suction  hose  and  through  a  centrifugal  pump  into 
a  settling  basin,  from  which  the  water  was  drained 
off  over  a  weir  and  conducted  back  through  a  flume, 
to  the  caisson.  Where  large  stones  and  bcnilders  Nvere 
encountered  they  were  hoisted,  but  stones  as  large  as 
4  inches  in  diameter  were  brought  up  in  large  quan- 


tities through  the  suction  hose  and  ininip.  To  facili- 
tate the  sinking  of  the  caissons  the  motor-driven  air 
coiujjressor,  used  to  furnish  air  for  the  drilling  ma- 
chines, was  set  up  on  top  of  a  caisson  as-  the  latter 
was  being  sunk.  The  compressor  vibrated  consider- 
ably and  the  results  obtained  by  its  use  in  this  man- 
ner were  very  satisfactory.  After  the  caisson  reached 
bedrock,  the  surface  was  levelled,  by  drilling  and 
blasting,  and  the  caisson  was  filled  with  concrete,  de- 
posited under  water. 

The  contractor  in  charge  of  this  work  reported  that 
the  luethods  adopted  proved  both  rapid  and  econom- 
ical. We  believe  that  equally  satisfactory  results  can 
be  obtained  in  many  part  of  this  country.  The  use 
of  sitnilar  methods  in  constructing  the  foundations  of 
bridges  and  buildings,  especially  in  water-bearing 
soils  where  there  is  likelihood  of  a  settlement  of  ad- 
jacent structures,  should  prove  both  effective  and  ec- 
onomical. 


Mr.  George  Henderson  has  been  appointed  president 
and  general  manager  of  Brandram-Henderson,  Limited,  in 
succession  to  his  father,  tlie  late  Mr.  Joseph  R.  Henderson. 

Mr.  J.  R.  Macleod,  who  for  some  years  has  been  in 
charge  of  municipal  railways  and  tramways  for  Montreal, 
has  now  been  given  charge  of  the  sewers  department  of  that 
city. 

Lieut. -Col.  A.  E.  Hodgins,  who  has  been  connected 
recently  with  the  British  Columbia  Department  of  Public 
Works,  is  organizing  a  corps  of  Royal  Engineers  in  British 
Columbia. 

Mr.  G.  R.  G.  Conway,  M.  Inst.  C.  E.,  M.  Can.  Soc.  C.  E., 
late  of  Vancouver,  has  opened  offices  at  409  Royal  Bank 
Building,  Toronto,  for  consulting  practice  in  civil  and  hyd- 
raulic engineering. 

R.  H.  Murray,  A.  M.  Inst.  C.  E.,  Resident  Sanitary  En- 
gineer for  the  Province  of  Saskatchewan,  has  received  an 
appointment  with  the  Overseas  forces  under  the  British 
Army  Medical  Corps.    He  sails  for  England  on  August  28th. 

Mr.  Murray  Stewart,  Roadway  Engineer  in  the  Toronto 
Works  Department,  was  presented  with  a  handsome  set  of 
silver  last  week  on  the  occasion  of  his  marriage.  The  pre- 
sentation was  made  by  Mr.  William  Barber,  head  of  con- 
structural  operations,  on  behalf  of  the  employees  of  the 
Roadway  Department. 

Mr.  H.  S.  Philips  has  been  granted  leave  of  absence  from 
his  duties  in  the  City  Engineering  Department  at  Toronto  to 
accept  the  position  of  Assistant  Engineer  in  the  Buffalo, 
N.  Y.,  office  of  the  International  Joint  Commission,  under 
the  direction  of  Prof.  Earle  B.  Phelps,  of  the  United  States 
Public  Health  Service.  A  part  of  the  work  of  this  Commis- 
sion is  the  investigation  of  a  means  for  the  control  of  the 
pollution  of  the  Niagara  River. 

The  following  civic  corporations  and  Montreal  con- 
tractors, engineers,  builders'  supply,  and  allied  firms  have  in- 
timated to  employees  intending  to  enlist  that  their  positions 
will  remain  open  until  their  return: — Cities  of  Montreal, 
Westmount,  Outremont,  and  Maisonneuve,  National  Brick 
of  Laprairie,  E.  G.  M.  Cape,  Limited,  the  Pedlar  People,  Lim- 
ited. Canada  Cement  Company,  A.  Ramsay  and  Son  Com- 
pany, Brandram-Henderson,  Limited,  the  Garth  Company, 
Canadian  Consolidated  Rubber  Company,  Canadian  Fair- 
banks-Morse Company,  Robert  Mitchell  Company,  Canada 
Paint  Company,  Alex.  McArthur  Company,  C.  H.  Johnson 
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and  Sons,  Limited,  Miller  Bros.  Company,  Limited,  Asbes- 
tos Manufacturing  Company,  and  Geo.  W.  Reed  and  Com- 
pany. 


the  work  having  been  practically  completed.  Messrs.  Soper 
&  McDougall,  the  contractors,  have  made  rapid  progress 
with  the  work,  considering  the  bad  weather  they  have  had 
to  contend  with  during  the  summer. 


American  Manufacturers  Honor  Canadian 

A number  of  leading  American  manufacturers,  such  as 
the  Winchester  Repeating  Arms  Company,  the 
Yale  &  Towne  Manufacturing  Company,  the  Pills- 
bury  Flour  Mills,  Armour  &  Company,  and  thirty- 
six  others  of  equally  high  standing,  members  of  an  organiza- 
tion known  as  the  Rice  Leaders  of  the  World  Association, 
have  conferred  a  high  honor  on  one  of  Montreal's  business 
men.  Rather  more  than  a  year  ago,  they  offered 
nearly  3,500  cash  prizes  for  ideas  and  suggestions. 
This  was  open  to  anybody,  and  the  ideas  and  sug- 
gestions could  relate  to  production,  sales,  adver- 
tising or  anything  else.  The  object  of  the  offer 
was  to  develop  suggestions  that  would  tend  to 
improve  the  methods  or  products  of  these  Ameri- 
can manufacturers.  Only  one  idea  could  be  sub- 
mitted to  each  manufacturer,  no  two  ideas  could  be 
alike,  and  each  idea  had  to  be  compressed  into  fifty 
words. 

Thousands  of  Americans  entered  this  contest, 
together  with  a  few  Canadians,  Britishers  and  for- 
eigners. The  Second  Prize  of  $500  cash  has  been 
won  l)y  a  Canadian,  Mr.  R.  W.  Ashcroft,  of  Mont- 
real, Manager  of  Publicity  for  the  Canadian  Con- 
solidated Rubber  Company,  Limited,  and  associ- 
ated companies. 

In  presenting  him  with  the  prize,  Mr.  Elwood 
E.  Rice,  President  of  the  Association,  wrote  Mr. 
Ashcroft  as  follows:  "To  have  earned  this  Sec- 
ond Prize  in  this  international  competition  where 
people  in  all  walks  of  life  from  all  parts  of  the 
world  entered,  is  certainly  a  great  evidence  of  your 
unusual  ability,  and  in  which  you  are  indeed  justi- 
fied in  taking  exceptional  pride.  I  extend  to  you 
my  best  wishes  for  the  continued  success  your 
al)le  efforts  so  richly  deserve." 

This  is  not  only  a  feather  in  Mr.  Ashcroft's 
cap,  but  is  also  a  compliment  to  the  business  ability 
of  Canadians,  particularly  in  view  of  the  fact  that 
Mr.  Ashworth  only  heard  of  the  contest  a  few 
weeks  before  it  closed  last  May,  and  therefore  had 
but  very  little  time  in  which  to  compile  and  sub- 
mit his  ideas. 

Xo  special  publicity  was  given  to  the  contest 
in  Canada,  so  that  those  resident  in  the  United 
States,  who  had  a  whole  year  in  which  to  evolve 
ideas,  naturally  had  a  better  opportunity  than  Can- 
adians to  compete  successfully. 


The  Steel  of  Canada  Company  has  been  mak- 
ing remarkable  headway  in  shell-making,  accord- 
ing to  official  advices.  Orders  obtained  by  the 
company  from  the  Shell  Committee  called  for 
something  like  050,000  shells,  and  out  of  the  005,000 
delivered  to  date  rejections  only  amount  to  the  insignificant 
number  of  62,  making  an  almost  perfect  showing  for  the 
plant.  Why  the  olificials  are  particularly  pleased  with  the 
result  is  that  it  was  only  in  February  that  they  started  on 
I  he  erection  of  the  plant  which  is  being  used  for  the  manu- 
facture of  shells,  and  the  entire  plant  is  manned  by  the  com- 
pany's own  men,  who  have  turned  from  their  ordinary  work 
to  the  special  lines  that  arc  now  being  reciuired. 


Aztec  Company's  Important  Contract 

The  city  of  Montreal  has  awarded  a  contract  to  the 
Aztec  Oil  and  Asphalt  Refining  Company  of  Canada  to  sup- 
ply and  apply  Aztec  asphalt  road  binder,  on  the  penetration 
method,  for  surfacing  in  the  neighborhood  of  300,000  yards 
of  roads,  all  to  be  completed  this  season.  Although  the  Aztec 
Company's  price  was  slightly  higher  than  some  of  the  other 


Pedestrian  traffic  is  now  passing  through  the  new  Main 
Street  subway,  under  the  railway  track,  at  Monctrtn,  N.B., 


Mr.  A.  W.  .Ashcroft.  of  Montreal. 

bids,  the  companj'  were  awarded  the  contract  after  a  test 
of  a  sample  submitted  to  a  committee  of  four  experts  for 
test  in  competition  with  samples  from  other  manufacturers. 
This  committee  was  composed  of  Dr.  Milton  Hersey;  Mr. 
Crossley,  of  the  Donald  Laboratories;  Mr.  French,  of  Mc- 
Gill  University;  and  Mr.  Haynes,  of  the  Polytechnic  School. 
Mr.  Paul  Mercier  is  the  acting  chief  engineer  of  Montreal. 
The  Aztec  Company  are  equipped  with  the  necessary  pres- 
sure distributors  to  complete  about  5,000  yards  per  day,  and 
have  guaranteed  their  work  for  two  years.  Several  thousand 
tons  of  this  material  are  used  yearly  for  similar  work  through- 
out the  L'nited  States  with  highly  satisfactory  results. 
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J.  H.  Wallace  and  Company,  Limited,  Montreal,  is  a  new 
company  incorporated  with  a  capital  stock  of  $30,000,  to 
carry  on  business  as  engineers,  architects  and  contractors 
The  incorporators  include  Messrs.  K.  Archibald,  S.  L.  D. 
Harriss  and  R.  McGillivray. 

A  report  from  St.  Marys,  Ont.,  says  that  plans  are  under 
way  for  doultling  the  capacity  of  St.  Mary's  cement  plant, 
and  it  is  believed  that  inside  the  next  twelve  months  another 
cement  plant  will  be  started.  A  number  of  houses  are  also 
in  course  of  construction  here. 

Of  the  larger  jobs  in  prospect,  mention  may  be  made  of 
two  sheds,  estimated  to  cost  .$250,000,  to  be  erected  in  con- 
nection with  the  harbor  development  work  at  Vancouver  by 
the  Dominion  Government.  The  buildings  will  be  700  feet 
by  80  feet  in  dimensions,  of  structural  steel  construction. 

Latest  reports  from  Vancouver  tell  us  that  the  New 
Westminster  five-million-gallon  storage  reservoir,  which  is 
adjacent  to  the  present  high  level  track,  is  now  practically 
completed,  and  will  provide  an  added  safeguard  against  short- 
age on  the  upper  levels  of  the  city  for  fire  protection  pur- 
posese. 

A  new  company  has  been  incorporated  at  Montreal 
under  the  title  of  Hubert  Villeneuve,  Limitee,  with  a  capital 
of  .$50,000,  and  will  carry  on  business  as  contractors  and 
builders.  The  incorporators  are  Messrs.  H.  Villoneuve,  J.  H. 
Carpentier,  W.  J.  B.  Johnston,  Rodrigue  Gauthier  and  Raoul 
\'illeneuve. 

The  corporate  name  of  The  Marion-Osgood  Company, 
Marion,  Ohio,  has  been  changed  to  The  Osgood  Company. 
For  some  time  the  firm  used  the  trade  name  "Osgood"  on 
their  shovels,  dredges,  and  other  excavating  machinery,  and 
the  change  in  name  has  been  made  in  order  to  conform  to 
this  trade  name. 

Dr.  Broadfoot  has  commenced  work  on  the  erection  of 
his  new  30  x  40  ft.  elevator,  near  the  leading  platform  on  the 
C.  P.  R.  spur  at  Redcliff,  Alta.  Excavating  for  concrete 
foundation  and  the  erection  of  the  engine  house  are  now 
under  way.  When  completed,  the  elevator  is  to  hold  9,000 
bushels,  consisting  of  9  bins  with  a  capacity  of  1,000  bushels 
each. 

The  claims  against  the  city  of  Prince  Albert,  B.  C,  of 
the  Ambursen  Company  and  Walker  &  Company  have  now 
been  settled  for  $70,500.  In  April  last  the  two  companies 
entered  action  against  the  city  in  connection  with  the  La 
Colle  Falls  scheme,  amounting  to  $100,000.  After  obtaining 
legal  opinion  the  Council  decided  to  negotiate  a  compromise 
settlement,  which  has  now  been  completed. 

In  the  British  Columbia  Appeal  Court  recently,  Mcllwee 
Brothers,  contractors,  of  Denver,  Colo.,  won  their  appeal  for 
half  a  million  dollars  judgment  against  Foley,  Welch  & 
Stewart,  contractors  for  the  Rogers  Pass  Tunnel.  The  plain- 
tiffs sued  for  $527,000  damages  for  alleged  breach  of  contract. 
The  trial  judge  in  the  Appeal  Court  allowed  them  only  $;S0,- 
000,  but  the  higher  court  added  approximately  half  a  million 
to  the  judgment. 

The  first  length  of  pipe  of  the  Batluirst,  N.B.,  water  and 
sewerage  system  v\;as  laid  recently  by  Mayor  Michaud,  with 


appropriate  ceremony.  A.  R.  C.  Clark  &  Son,  of  St.  John, 
N.  B.,  are  the  contractors,  and  are  now  well  ahead  with 
the  work.  A  modern  trench  digger  is  being  used,  and  work 
is  advancing  rapidly  with  the  aid  of  this  machine.  The  en- 
gineer is  Mr.  T.  H.  Higginson,  of  Montreal,  later  appointed 
Consulting  Engineer. 

Welland,  Ont.,  is  fortunate  in  securing  the  first  Can- 
adian reduction  plant  to  be  started  in  Canada.  It  will  be 
in  operation,  it  is  expected,  before  next  November.  The 
newly  incorporated  Canadian  Zinc  Company,  owned  by  the 
VVeedon  Mining  Company,  has  acquired  a  large  industrial 
plant  in  Welland,  and  has  entered  into  a  contract  with  the 
Hydro-l'^lectric  for  an  initial  allotment  of  1,000  horse-power. 
This  will  make  Welland's  first  electric  smelting  plant. 

The  corner-stone  of  the  new  St.  Vincent  de  Paul  Church, 
situated  at  the  corner  of  Roncesvalles  and  Westminster  Ave- 
nues, Toronto,  has  now  been  laid.  When  completed  the 
structure  promises  to  be  a  very  beautiful  one,  being  of  Gre- 
cian architecture  and  built  of  Indiana  and  Queenston  stone. 
The  cost  of  construction  is  estimated  at  $80,000,  and  the 
building  will  be  (50  feet  wide  and  160  feet  long,  with  a  base- 
ment 11  clear  feet  in  depth.  Completion  is  expected  in 
October. 

The  year's  programine  of  sewer  construction  at  Regina 
is  now  completed,  and  the  city  has  67)4  miles  of  water  mains, 
including  storm  sewers  and  73^  miles  of  water  mains,  in- 
cluding the  supply  mains  from  Boggy  Creek.  With  the  ex- 
ception of  some  of  the  painting  and  the  construction  of  the 
doors  and  windows,  the  large  new  rectangular  filter  bed  at 
the  disposal  works  here  is  also  completed,  and  the  travelling 
distributors  are  already  busy  scattering  sewage  on  the  rocks 
which  comprise  the  bed. 

The  Montreal  Builders'  Exchange  have  sent  a  letter  to 
the  Mayor  protesting  against  a  proposed  referendum  on  the 
subject  of  changing  the  city's  form  of  government.  The 
Mayor  objects  to  the  present  system  of  Controllers,  and  is 
hopeful  that  a  referendum  will  be  favorable  to  his  views. 
The  Exchange  oppose  the  taking  of  a  vote  because  of  the 
economic  and  financial  disturbance  caused  by  the  war;  be- 
cause the  acts  of  individual  controllers  are  liable  to  be  con- 
fused with  the  Board  of  Control  system;  because  of  the  ex- 
pense; and  also  because  the  congested  state  of  the  city's 
affairs  is  not  conducive  to  a  clear  and  intelligent  handling 
of  the  question. 

The  month  of  July  saw  the  completion  of  the  pioneer 
heading  at  the  Rogers  Pass  Tunnel  on  the  Canadian  Pacific 
Railway  near  Glacier,  B.  C.  At  the  same  time  the  greatest 
progress  for  the  job  in  enlarging  the  main  heading  for  double 
track  was  made,  812  ft.  of  the  west  end  of  the  tunnel  having 
been  excavated  and  timbered  during  July.  The  largest  month's 
progress  of  enlargement  for  double  track  on  the  east  end. 
726  ft.,  was  also  recorded  for  the  month  of  July.  The  best 
progress  on  the  pioneer  headings  was  808  ft.  for  June  and 
932  ft.  for  January,  1915,  both  made  in  the  west  heading. 
This  last  figure  is  the  American  record  for  progress  in  any 
sized  tunnel.  The  best  month's  work  in  the  east  pioneer 
heading  was  776  ft.  for  June,  so  that  June  was  the  high  month 
for  the  pioneer  bore,  with  1.584  ft.  of  progress  made  in  both 
headings. 
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Another  Improvement  in  the  Construction 
of  Greosoted  Wood  Block  Pavements 

BV  many  authorities  on  municipal  engineering,  wood 
block  paving  is  regarded  as  one  of  the  best  exist- 
ing, when  its  wearing  qualities  and  the  cost  of  lay- 
ing it  are  taken  into  consideration.  It  is  as  smooth 
as  sheet  asphalt,  it  is  noiseless,  elastic  and  sanitary.  It 
wears  evenly  and  is  easily  repaired,  but  construction  meth- 
ods as  they  now  exist  have  given  it  its  share  of  disadvantages 
as  well  as  other  forms  of  paving.  If  laid  close  together  the 
blocks  form  a  surface  that  is  so  smooth  as  to  be  slippery 
on  account  of  the  oil  that  bleeds  from  them.  Manufacturers 
arc  developing  means  of  overcoming  the  bleeding  trouble, 
but  in  wet  weather  the  blocks  are  almost  as  slippery  as 
asphalt.  Then,  too,  the  wood  block  pavement  is  often  sub- 
ject to  severe  displacement  on  account  of  the  expansion  of 
the  blocks.  This  often  causes  the  pavement  to  heave  up 
from  its  foundation  under  the  internal  strains  set  up  by  the 
expansion,  necessitating  extensive  repairs.  Even  under  these 
adverse  conditions  this  form  of  pavement  is  popular,  and  the 
city  of  Detroit  awarded  contracts  for  145,000  yards  of  wood 
block  paving  recently. 

The  remedy  for  the  slipperiness  of  the  pavement  and 
one  which  provides  for  the  expansion  of  the  blocks  at  the 
same  time  is  the  allowing  of  a  space  between  each  block, 
to  be  filled  with  a  suitable  material  that  will  be  easily  com- 
pressed when  the  blocks  expand.  It  is  the  question  of  facili- 
tating the  laying  of  wood  blocks  with  even  joints  between 
each  block  to  take  the  expansion  filler  that  has  been  engag- 
ing the  attention  of  wood  paving  block  manufacturers  for 
some  time  now.  In  one  case  the  blocks  have  been  milled 
with  lugs  on  the  sides,  but  in  order  to  leave  these  lugs  pro- 
jecting beyond  the  body  of  the  block  it  has  been  necessary 
to  cut  away  a  lot  of  the  wood  to  waste. 

Now  another  means  of  spacing  the  blocks  has  been 
brought  out  by  a  Walkerville  inventor,  Mr.  Harry  E.  Warden. 
The  fundamental  construction  of  this  new  type  of  pavement 
is  illustrated  in  the  accompanying  sketches.  By  the  use  of 
the  nails,  which  are  about  the  size  of  lathing  nails,  there 
is  no  waste  of  wood  in  providing  space  between  adjacent 
blocks.  There  is  even  a  saving  of  wood,  for  it  is  unnecessary 
to  have  all  the  blocks  machined  down  to  one  size.  Arrange- 
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ments  have  been  made  to  get  a  machine  that  will  drive  the 
nails — at  the  rate  of  80  a  minute — to  a  set  distance  from  the 
opposite  face  of  the  block.  If  the  block  is  over  size  the 
nails  will  not  project  so  far  from  the  face  into  which  they 
are  driven,  and  if  it  is  under  size  the  nails  will  project  fur- 
tlier,  tiius  making  the  size  of  each  block  the  same  when 
measured  over  tiie  heads  of  the  nails.  This  makes  for  a 
great  saving  in  the  cost  of  the  lumber  for  the  blocks,  since 
lumber  of  millrun  sizi-<  i<  nincli  cheaper  liian  himl)cr  dressed 
to  size. 

Included  in  tlu-  iiaiciii  CMVtring  this  lypc  nl  pa\iii.L;  is  a 


special  shape  of  spacing  member,  which  not  only  sets  the 
space  between  the  blocks,  being  driven  in  the  same  way  as 
the  nails,  but  also  interlocks  with  corresponding  members 
on  the  adjacent  blocks.  In  this  way  any  load  applied  to  an 
individual  block  is  distributed  through  the  interlocking  mem- 
bers to  the  other  blocks  comprising  the  finished  pavement. 

To  prevent  tar  or  other  joint  filling  material  from  in- 
juring the  spacing  members  and  making  it  difficult  to  repair 
the  pavement  or  to  use  the  blocks  over  again,  a  sleeve  is  pro- 
vided to  cover  the  spacing  members,  as  shown  in  the  draw- 
ing. This  sleeve  fits  over  the  heads  of  either  the  nail  or 
interlocking  type  of  spacing  member,  so  that  it  is  impossible 
for  any  of  the  filler,  whether  cement  or  asphaltum,  to  come 
in  contact  with  them. 

The  invention  marks  an  important  development  in  con- 
structional practice  in  connection  with  wood  block  pave- 
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ments.  It  overcomes  what  have  been  rather  serious  dis- 
advantages of  this  form  of  paving;  its  slipperiness,  which  is 
done  away  with  by  the  openings  between  each  block,  which 
provides  ^foot  hold  for  horses,  and  its  liability  to  deforma- 
tion, which  is  prevented  by  the  strip  of  compressible  ma- 
terial between  each  block. 


Tenders  for  Sheet  Steel  and  Steel  Bands 

Hon.  I'hillipe  Roy,  Canadian  Commissioner  General  at 
Paris,  has  forwarded  to  the  Trade  and  Commerce  Depart- 
ment communications  from  the  Engineer  of  Equipment  and 
Traction  of  the  Paris-Lyon-Mediterranee  Railway,  with  re- 
ference to  the  probability  of  Canadian  manufacturers  being 
in  a  position  to  tender  for  GOO  tons  of  sheet  steel,  classes 
C,  D,  and  1'.,  for  current  uses,  and  300  tons  of  sheet  steel 
classes  A  and  B,  for  boilers.  Net  prices  are  requested  per 
too  kilos  for  each  of  these  classes  of  sheet  and  by  thickness, 
the  prices  quoted  to  mean  goods  delivered  free  of  all  trans- 
portation charges,  customs  duty  or  other  expenses,  and  load- 
ed on  cars  in  a  station  of  the  above  mentioned  railway  sys- 
tem. A  table,  indicating  the  maximum  simultaneous  dimen- 
sions (length  and  width)  which  the  Canadian  plant  can  roll 
in  various  thicknesses  is  also  asked  for,  together  with  the 
delays  of  delivery,  which  the  company  would  undertake  to 
observe. 

The  Paris-Lyon-Mediterranee  Railway  Company  has  also 
tiie  intention  of  entering  into  a  contract  for  the  supply  of 
1,500  to  1.800  tons  of  steel  bands,  classes  B  and  C,  for  loco- 
motives, tenders,  i)assenger  and  freight  cars,  whicii  it  will 
rccpiire  during  a  period  of  six  months.    The  deliveries  of 


896 


ri[F.    CONTRACT  RF.CORD 


August  25,  1915 


this  ilciii  are  asked  to  he  made  according  to  the  needs  of 
the  Paris-Lyon-Mediterranee  Railway  Company  on  the  dates 
indicated  hy  them,  and  according  to  the  special  orders,  which 
will  he  forwarded  to  the  sellers  two  months  in  advance  and 
which  will  indicate  the  types  and  number  of  steel  hands  to 
be  supplied.  Specifications  and  drawings  for  these  tenders 
when  received,  may  be  inspected  at  the  Department  by  Can- 
adian firms,  who  may  desire  to  do  so.  The  date  originally 
fixed  for  the  closing  of  the  tenders  was  July  31,  but  as  the 
P.L.M.  Co.  has  apparently  not  received  sufficient  proposals 
to  meet  its  requirements,  the  time  will  in  all  probability 
be  extended,  in  order  to  allow  Canadian  firms  to  compete. 
Further  advices  are  being  awaited  from  the  office  of  the  Can- 
adian Commissioner  General  at  Paris  and  any  additional  in- 
formation will  be  referred  to  interested  manufacturing  com- 
panies, after  its  transmission  to  the  Department  of  Trade  and 
Commerce.  Ottawa. 


Underground  Conduit  Exhibition 

Anu)ng  Ihe  Canadian  ex]iil)itors  at  the  Panama  I'acilic 
Exposition  at  San  Francisco  is  G.  M.  Gest,  Limited  of 
Montreal,  Winnipeg  and  Vancouver.  This  exhibit  while  in- 
teresting to  all,  is  instructive  as  well,  and  has  attracted 
widespread  interest,  not  only  among  those  in  electrical 
work,  but  also  in  everyone  devoted  to  civic  welfare.  It 
has  been  the  hue  and  cry  in  many  cities  to  remove  all  over- 
head wires,  and  in  this  exhibit  everything  is  shown  per- 
taining to  the  underground  which  takes  the  place  of  the 
unsightly  overhead. 

Mr.  Gest  has  made  a  specialty  of  underground  conduit 
construction  for  many  years,  and  has  been  identilied  with 
many  of  the  largest  installations  of  conduit  and  ornamental 
street  lighting  in  Canada.  Jn  addition  to  the  construction, 
Mr.  Gest  has  done  considerable  engineering  throughout 
Canada.  Quebec,  Montreal,  Toronto,  Ottawa,  Winnipeg, 
Vancouver  and  Niagara  Falls,  have  all  benefitted  by  having 
this  class  of  work  installed  by  his  organization.  In  most 
(jf   these  'cities   this   organization    has   not   only  completed 


contracts  for  cfjrporations,  but  for  municipalities  as  well. 

In  recognition  of  what  Mr.  Gest  has  done  in  develop- 
ing conduit  systems,  and  for  his  methods  of  installation, 
the  International  Jury  of  Awards  at  the  Exposition,  has 
awarded  his  organization  a  gold  medal,  the  highest  award 
in  his  class.  The  exhibit,  occupying  about  nine  hundred 
stjuare  feet  in  the  Palace  of  Machinery,  comprises  systems 
of  underground  conduit  and  cable  construction,  and  shows 
the  different  materials,  apparatus  and  methods  of  construc- 
tion of  the  underground  conduit  and  cable  systems,  and 
distribution  systems  wherein  armoured  cable  is  used. 
Everything  for  the  distribution  of  electrical  energy — light 
and  power,  signalling  and  communication — are  presented 
in  an  attractive  form.  The  various  methods  of  installing 
underground  conduit  for  draw-in  systems  are  shown,  includ- 
ing fibre,  pump  log,  (creosoted  wood)  iron  pipe,  and  clay 
conduit  in  both  single  and  multiple,  square  and  round  bore 
type.  Also  methods  employed  in  Europe  including  that 
known  as  the  "trough  system,"  using  cast  iron,  asphalt  and 
tile  trough.  Of  the  solid  systems  are  shown  armoured 
cable  laid  direct  in  the  ground,  also  the  Edison  tube  system. 

Manholes  are  represented  in  telephone,  light  and  power, 
also  the  transformer  vault;  these  are  in  brick  and  concrete 
construction.  Shown  complete  are  the  various  forms  of 
apparatus  for  the  proper  distribution  of  electrical  energy 
for  the  several  systems,  such  as  transformers,  junction 
boxes,  cutouts,  switches  and  cable  terminals,  all  technically 
installed.  In  addition  to  the  cable  and  other  apparatus  in- 
stalled in  the  manholes  are  shown  a  street  pillar  and  kiosk, 
also  an  ornamental  lighting  system  with  method  of  feeding, 
by  means  of    underground  distribution  systems. 

Augmenting  the  practical  side  of  the  installation  of 
underground  work  described,  drawings  are  shown  of  the 
plans  for  complete  underground  systems,  also  a  collection 
of  lantern  slides,  showing  special  features  of  construction, 
also  lighting  systems  in  various  parts  of  this  continent 
and  Europe.  As  an  exhibit,  it  is  very  interesting  and  in- 
structive to  all. 


San  Francisco  Exhibit  of  G.  M.  Gest  Limited. 


Contracts  Department 

News    of   Special   Interest   to   Contractors,   Engineers,   Manufacturers  and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Barrie,  Ont. 

The  Town  Council  are  about  to  con- 
struct a  vitrified  tile  sewer  on  Mary 
Street  by  day  labor.  Engineer,  C.  K.  S. 
Macdonell. 

Dorval,  Que. 

A  tar  macadam  road  is  being  laid  on 
Main  Street  by  day  labor,  at  an  esti- 
mated cost  of  $30,000.  Material  has 
been  purchased.  Engineer,  Z.  J.  Ven- 
ette. 

Enniskillen  Township,  Ont. 

The  Township  Council  have  decided 
to  enlarge  and  extend  the  Morrison 
Drain,  and  make  repairs  to  others.  Work 
will  commence  shortly.  Engineer,  G.  V. 
Wyant,  Petrolea,  Ont. 

Essex,  Ont. 

The  Town  Council  contemplate  laying- 
concrete  pavement  on  a  portion  of  Cen- 
ter Street.    Clerk,  R.  R.  Brett. 

Guelph,  Ont. 

The  City  Council  have  had  plans  drawn 
for  extensions  to  the  waterworks  sys- 
tem. Work  will  include  six  spring  ba- 
sins, ten  manholes,  and  the  construction 
of  a  reinforced  concrete  reservoir.  Ap- 
proximate cost,  $24,300.  Engineer,  F. 
McArthur. 

Halifax,  N.S. 

The  City  Engineer,  F.  W.  W.  Doane, 
has  completed  surveys  for  a  large  quan- 
tity of  concrete  sidewalks,  to  be  laid  at 
an  estimated  cost  of  $71,400.  Work  by 
day  labor.  Wheelbarrows,  shovels  and 
a  concrete  mixer  will  be  required. 

Leamington,  Ont. 

Tenders  will  be  received  until  Septem- 
ber 6th  by  the  Town  Clerk.  R.  M.  Sel- 
kirk, for  the  construction  of  a  concrete 
pavement  on  Erie  Street.  Plans  and 
specifications  at  office  of  the  Clerk  and 
of  the  Engineer.  J.  J.  Newman,  Ouellette 
.Avenue,  \\'indsor. 

London,  Ont. 

The  City  Council  have  authorized  tlie 
construction  of  cement  sidewalks,  curbs 
and  gutters,  asphalt  pavements  and  grav- 
el roadways  on  a  number  of  streets. 
(  Icrk,  S.  Baker. 

A  by-law  has  been  passed  by  the  City 
Council  providing  for  the  construction 
of  sanitary  sewers  on  Quebec  and  Salis- 
l)ury  Streets,  at  an  approximate  cost  of 
$;!,.'500.  The  laying  of  a  tile  sewer  on 
Inkerman  Street  has  also  been  author- 
ized. 

North  Vancouver,  B.  C. 

The  .Municipal  Council  have  instruct- 
ed Engineer  A.  M.  West  to  report  on 
the  construction  of  an  8-inch  watermain 
on  a  portion  of  .Seymour  Street.  Clerk, 
J.  Cowlins. 

Norwich  North  Township,  Ont. 

The  Township  Council  have  passed  a 
l)y-law  for  the  construction  of  tlic  Burlis 


Perry  Drain.  Clerk,  C.  E.  Burgess, 
Burgcsville. 

Peterborough,  Ont. 

The  construction  of  cement  sidewalks 
on  I'rince,  Oxford,  Donegal  East  and 
Dublin  Streets  has  been  authorized  by 
the  City  Council.  Engineer,  R.  H.  Par- 
sons. 

St.  Thomas,  Ont. 

The  construction  of  a  concrete  pave- 
ment on  Elgin  Street  has  been  author- 
ized bj'  the  Town  Council.  Engineer,  M. 
Ferguson. 

Stratford,  Ont. 

The  City  Council  are  considering  the 
construction  of  a  sewer  in  Avalon  Park 
and  on  Home  Street,  and  the  laying  of 
sidewalks  on  Mowat  and  Birmingham 
Streets.    Clerk,  R.  R.  Lang. 

Thorold,  Ont. 

The  Town  Council  are  about  to  con- 
struct sewers  on  Carleton,  Lyndon  and 
West  Streets  by  day  labor.  Approxi- 
mate cost,  $3,300.  Work  to  be  done  un- 
der supervision  of  the  Resident  Engi- 
neer, J.  F.  Henderson. 

Toronto,  Ont. 

Tenders  on  the  construction  of  asphalt 
pavement  on  Bloor  Street  west  of  Dun- 
das  and  of  a  brick  block  pavement  on 
Indian  Road  will  be  received  until  Aug- 
ust 31st  by  the  Board  of  Control.  Plans 
at  the  office  of  the  Works  Department, 
City  Hall. 

York  County,  Ont. 

County  Engineer  E.  A.  James,  .57  Ade- 
laide Street  E.,  Toronto,  is  preparing  es- 
timates for  the  construction  of  about  2.') 
miles  of  road  work  and  a  number  of  cul- 
verts in  the  northern  part  of  the  County. 

CONTRACTS  AWARDED 
Barton  Township,  Ont. 

The  Township  Council  have  let  a  con- 
tract for  laying  concrete  sidewalks  and 
curbs  to  Charles  Brayley,  Gibson  Ave- 
nue, Hamilton.  .Vppro.ximate  cost,  $5,000. 

Blenheim,  Ont. 

The  Town  Council  have  let  tiie  con- 
tract for  the  construction  of  concrete 
sidewalks  to  John  Scojme,  Blenheim, 
and  for  curbs  to  T.  E.  Tifft,  Blenheim. 
Estimated  total  cost,  $4,000. 

Dundas,  Ont. 

The  Pu])lic  Utilities  Commission  liave 
let  tile  contract  for  the  construction  f)f 
a  storage  dam  at  Greensville  to  the 
Dickson  Building  Companj',  King  St., 
at  $4,750. 

Dunnville,  Ont. 

.A.  contract  for  laying  about  6,000 
square  yards  of  tarvia  macadam  paving 
and  4,000  feet  of  curbing  has  been  let 
l)y  the  Town.  (Council  to  McRae  &  Com- 
|)aigne.  Niagara  Falls,  at  $10,460. 

Edmonton,  Alta. 

The  contract  for  the  construction  of 
a  watermain  to  the  site  of  the  stockyards 
has  been  let  to  W.  I.  Graham,  82  Corey 
Street. 


Leamington,  Ont. 

The  contract  for  laying  a  sewer  on 
Talbot  Street  has  been  let  by  the  Town 
Council  to  Anson  Smith,  Chairman  of 
•  the  Board  of  Works.  Cement  or  salt 
glazed  tile  will  be  used. 

Lennoxville,  Que. 

Work  has  been  started  on  the  con- 
struction of  a  water  system  in  connec- 
tion with  Bishops  College.  General  con- 
tractors, Eastern  Pipe  &  Construction 
Company,  Limited,  128  Bleury  Street, 
Montreal.    Approximate  cost,  $5,000. 

Port  Elgin,  Ont. 

A  contract  for  laying  about  4,000 
square  feet  of  concrete  sidewalk  has  been 
let  by  the  Village  Council  to  Thomas 
Brigden,  at  7J4c.  per  square  foot. 

St.  John,  N.B. 

The  Municipality  of  the  City  and 
County  of  St.  John  have  let  a  contract 
for  laying  sewers  to  Kane  and  King,, 
Prince  William  Street,  and  for  the  sup- 
ply of  material  to  Vroom  &  Arnold, 
Robinson  Building,  Market  Square. 

York  Township,  Ont. 

The  Townshi])  Council  have  let  the 
contract  for  laying  concrete  sidewalks 
on  Alarkham  Street  and  Westwood  Ave- 
nue to  the  Riverdale  Concrete  Paving 
Company,  264  Jones  Avenue.  Toronto, 
and  to  William  Bushell,  6  Westminster 
Avenue,  Toronto,  for  sidewalk  on  Pris- 
cilla  Avenue. 


Railroads,  Bridges  and  Wharves 

Chatham  Gore  Township,  Ont. 

Tenders  on  the  construction  of  a  con- 
crete bridge  will  be  received  until  noon. 
September  2nd,  by  Commissioner  W.  Bi- 
dens,  Lot  3,  Concession  1.  Wallaceburg. 
Plans  and  specifications  with  the  Com- 
missioner. 

Nova  Scotia  Province 

Tenders  on  the  construction  of  a 
bridge  and  culverts  in  \'ictoria  County 
will  be  received  until  September  4th  by 
E.  H.  Armstrong,  Commissioner  of  Pub- 
lic Works  and  Mines.  Halifax.  Plans  and 
specifications  at  the  Department,  Hali-  . 
fa.x. 

St.  Catharines,  Ont. 

Tenders  will  be  received  until  Sep- 
tember 2nd  by  the  Chairman  of  the 
Bridge  Committee  for  4,400  square  yards 
of  creosoted  wood  block  pavement  on 
concrete  foundat  ion,  and  13,315  square 
feet  of  reinforced  concrete  sidewalk,  to 
be  laid  on  the  St.  Paul  Street  Bridge. 
Plans  and  specifications  at  office  of  the 
I'.n'iinier,   W.   P.  Near. 

West  Nissouri  Township,  Ont. 

The  Township  Council  have  author- 
ized the  layin.g  of  concrete  floors  on  two 
bridges  and  repainting  of  several  others. 
Clerk,  J.  H.  Davis.  Belton,  Oni. 

CONTRACTS  AWARDED 
Grey  County,  Ont. 

The  County  Council  have  let  the  con- 
tract for  the  erection  of  bridges  Nos.  1 
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and  ;!  to  James  Cole,  Owen  Sound,  and 
for  bridge  No.  2  to  Clark  &  Jones,  Owen 
Sound.    Concrete  construction. 

Haldimand  County,  Ont. 

A  contract  for  the  construction  of  four 
concrete  bridges  has  ])een  let  by  the 
County  Council  to  R.  E.  Duffy,  Dunn- 
ville,  at  $;{,977. 

Huron  County,  Ont. 

The  general  contract  for  the  construc- 
tion of  a  concrete  and  steel  bridge  be- 
tween Goderich  and  Hullett  Townships 
has  been  awarded  by  the  County  Coun- 
cil to  Joseph  Lawson,  Crediton,  Ont. 

Public  Buildings,  Churches 
and  Schools 

Afhton,  Ont. 

The  construction  of  the  Anglican 
Church  is  nearing  completion.  Seating 
has  not  yet  been  purchased.  Pastor,  Rev. 
S.  B.  Holmes. 

Clinton,  Ont. 

The  erection  of  an  addition  to  the 
Model  School  is  contemplated  l)y  the 
Trustees.  Approximate  cost,  $6,000. 
Secretary,  C.  D.  Bouck. 

Montreal,  Que. 

The  Kensington  Presl)yterian  Vestry 
are  contemplating  an  addition  to  the 
Church  in  Notre  Dame  de  Grace  Ward. 
Frame  construction,  concrete  foundation. 
Particulars  from  J.  A.  Veitch,  308  Mc- 
Gill  Street. 

Newcastle,  N.B. 

Tenders  on  heating,  i)lumhing  and 
electric  wiring  at  the  Miramichi  Hos- 
pital will  be  received  until  August  28th 
by  J.  K.  Edgett,  Box  104. 

Pembroke,  Ont. 

Plans  of  a  Town  Hall  arc  being  pre- 
pared by  the  Department  of  Pul)lic 
Works,  Ottawa.  Secretary,  R.  C.  Des- 
rochers.  Ottawa. 

Peterborough,  Ont. 

Tenders  for  alterations  to  the  Y.  M. 

C.  A.  building  at  475  George  Street  will 
l)e  received  until  August  28th  by  the 
Architect,  W.  Blackwell,  372^  Water 
Street.  Separate  tenders  on  plumbing 
and  electric  wiring  will  be  considered. 

Port  Arthur,  Ont. 

Sundry  repairs  to  the  Municipal  Build- 
ings are  being  considered  l)y  the  City 
Council.  Work  consists  of  repairs  to 
roof  and  placing  of  steel  columns  in  the 
Hall.    iMigineer,  L.  M.  Jones. 

Quebec,  Que. 

■  Tenders  on  the  erection  of  a  Grand 
Stand  at  the  Provincial  Exhibition  of 
Quebec  will  be  received  until  September 
1st  by  Tanguay  &  Lebon,  Architects,  20 
d'Aguillon  Street. 

Smith  Township,  Ont. 

The  Township  Council  are  about  to 
issue  debentures  to  the  amount  of  $3,000 
for  building  a  school  in  Section  No.  '.). 
Clerk,  J.  W.  Kelly,  Bridgenorth. 

St.  Emelie,  Que. 

Tenders  on  the  erection  of  a  school 
will  be  received  until  August  ;iOth  by  the 
Secretary  to  the  School  Commissioners, 

D.  L.  Filteau.  Plans  and  specifications 
with  the  Secretary.  Brick  construction, 
concrete  foundation. 

Tecumseth  Township,  Ont. 

Tenders  on  the  erection  of  a  school 
in  Section  No.  4  will  be  received  until 


.September  1st  by  the  .Secretary,  John 
Harvey,  Cookstown.  Plans  at  residence 
of  Barry  Jebb,  Newton  Robinson. 

Toronto,  Ont. 

A  report  has  been  presented  to  the 
Property  Committee  placing  the  cost 
of  a  new  tile  roof  on  the  City  Hall  at 
$:!(), 000.  Property  Commissioner,  D. 
Ciiisholm. 

Trenton,  Ont. 

,  Alterations  to  Grace  Methodist  Church, 
Dundas  Street,  are  being  considered. 
Brick  construction,  shingle  roofing.  Es- 
timated cost,  $5,000.  Chairman  of  the 
P)uilding  Committee,  H.  E.  Mayhew. 

Vancouver,  B.C. 

The  Department  of  Public  Works,  Ot- 
tawa, will  call  for  tenders  shortly  on 
tlie  cnnsf ruction  of  two  large  sheds  on 
the  new  wharf,  .Steel  and  sheet  metal 
enii^^tniction,  concrete  base.  Approxi- 
mate e.i^t,  $250,000. 

Winnipeg,  Man. 

In  connection  with  the  church  Ijeing 
built  on  River  Heights  for  the  Presby- 
terian Congregation  of  St.  Andrew's, 
contracts  for  plumbing,  heating  and  elec- 
tric work  will  be  let  by  the  general  con- 
tractors. Grey  &  Davidson  Company, 
Limited,  Wall  Street,  Winnipeg. 

CONTRACTS  AWARDED 
Belmont,  Ont. 

The  Selinol  Board  have  let  the  gen- 
eral eniitraet  for  the  erection  of  a  school 
to  Horton  Bros.,  St.  Thomas,  the  con- 
tract for  heating  to  Hamilton  &  Stott, 
^:;o  Talbot  .Street,  St.  Thomas,  and  for 
seating  to  the  Globe  Furniture  Com- 
pany. Shantz  Avenue,  Waterloo.  Ap- 
proximate cost,  $7,000. 

Compton,  Que. 

The  general  contract  for  the  erection 
of  an  addition  to  the  Town  Hall  has  lieen 
awarded  to  D.  Saultry. 

Dartmouth,  N.S. 

A  contract  for  the  installation  of  fit- 
tings at  the  Post  Office  has  lieen  let  to 
the  Office  Specialty  Manuf.-ictunng  Com- 
pany, Sparks  Street,  Ottawa. 

East  Angus,  Que. 

The  De]iartment  of  Public  Works,  Ot- 
tawa, have  let  the  contract  for  the  in- 
stallation of  fittings  at  the  Post  Office 
to  the  Berlin  Interior  Hardware  Com- 
pany, 72  Wilmott  Street,  Berlin,  Ont. 

Elmira,  Ont. 

A  contract  for  the  construction  of  sep- 
tic tanks  at  St.  Paul's  Church,  Mill  St., 
has  l^een  awarded  to  T.  Rudow  &  Son, 
Elmira. 

Elmwood,  Man. 

The  contract  for  roofing  at  the  new 
George  V.  School  has  been  let  to  G. 
A.  Glasgow,  532  Agnes  Street,  Winni- 
peg. 

Fonthill,  Ont. 

The  general  contract  for  rebuilding 
Holy  Trinity  Church  has  been  let  to  F. 
Grisdale.  Thorold,  Ont.  Architect,  D.  F. 
Forl)es,  Temple  Building,  Welland.  Ap- 
])roximate  cost,  $4,200. 

Kelly's  Cross,  P.E.I. 

The  contract  for  galvanized  iron  work 
at  St.  Joseph's  Church  has  been  let  to 
J.  E.  Wilson  Company,  Limited,  Sydney 
Street,  St.  John. 

Ottawa,  Ont. 

The  contract  for  electrical  work  at 
Howick  Hall,  Exhibition  Grounds,  has 


Ijeen  let  by  the  City  C(nmcil  to  the  Rid- 
eau  Electric  Company,  Bank  .Street. 

Quebec,  Que. 

The  roofing  contract  in  connection 
with  the  foundling  hospital  in  course  of 
erection  on  St.  Foy  Road  for  the  Bon 
Pasteur  Convent  has  been  let  to  E.  Fal- 
ardcau,  Dorchester  Street,  the  contract 
for  plastering  to  G.  A.  Vezina,  61  Des 
Prairies  Street,  and  E.  Belanger,  and  for 
painting  to  Gauthier  &  Bros.,  292  St. 
Joseph  Street.  Heating,  plumbing  and 
electrical  work  not  let. 

Romney  Township,  Ont. 

The  general  contract  for  the  erection 
of  a  school  in  Section  No.  6  has  been 
awarded  to  B.  Blonde,  14  Cornhill  St.. 
("hatham.  .Smaller  trades  will  be  sub- 
let.   Approximate  cost,  $4,500. 

Silver  Lake,  Ont. 

The  general  contract  for  the  erection 
of  a  school  has  been  let  by  the  Trustees 
of  School  Section  No.  1  to  Jenkins  & 
Maurer,  Kelso.  Approximate  cost. 
$10,000. 

St.  Albert  de  Warwick,  Que. 

Work  has  been  commenced  on  the 
erection  of  a  church  for  the  Roman 
Catholic  Congregation  by  T^.  Caron,  Nic- 
olet.  Brick  construction.  Estimated 
cost,  $18,250. 

Victoria,  B.C. 

In  connection  with  the  observatory 
being  built  on  Little  Saanich  Mountain 
for  the  Department  of  Public  Works, 
Ottawa,  the  contract  for  ornamental  iron 
work  has  been  let  to  the  Grandview  Iron 
Company,  1685  Venables  Street,  Van- 
couver, and  for  electric  work  to  the 
Hinton  Electric  Company. 

Whitby.  Ont. 

The  Board  of  F.ducation  have  let  the 
contract  for  roofing  at  the  school  now 
in  course  of  erection  to  the  general  con- 
tractor, J.  Pearson,  Whitby. 

Winnipeg,  Man. 

In  connection  with  the  school  being 
built  on  Poison  Avenue,  the  contract  for 
heating  has  been  awarded  to  James  Bal- 
lantyne  Company,  Limited,  Wall  Street. 

Wolfville,  N.S. 

In  connection  with  the  students'  resi- 
dence in  course  of  erection  at  Acadia 
Collegiate  Academy,  the  contract  for 
roofing,  plastering,  painting  and  interior 
fittings  has  been  awarded  to  the  general 
eoiitractors,  Rhodes  Curry  Company. 
Limited,  Amherst,  the  contract  for  heat- 
ing and  plumbing  to  Hagee  &  Com- 
pany. Amherst,  and  for  electrical  work 
to  G.  Gormley,  Wolfville. 


Business  Buildings  and  Indus- 
trial Plants 

Carlton  Point.  P.E.I. 

Tenders  will  be  received  until  noon. 
September  8th,  by  the  Department  of 
Railways  and  Canals,  Ottawa,  for  the 
construction  of  a  station,  water  tank, 
engine  house,  transfer  platform,  stand- 
]Mpe  pit  and  turntable.  Plans  and  speci- 
fications with  the  Engineer,  Car  Ferry 
Terminals,  the  Chief  Engineer,  Moncton. 
N.B.,  and  at  the  Department,  Ottawa. 

Embro,  Ont. 

•Hugh  McDonald,  Huron  and  Commis- 
sioner Streets,  is  about  to  remodel  busi- 
ness premises  and  install  equipment  for 
a  general  blacksmith  shop. 
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Hensall,  Ont. 

The  erection  ol  an  addition  to  the 
King  George  Hotel  is  being  considered 
by  vVeir  Atcheson.  Approximate  cost, 
$5,000. 

Lobe,  Ont. 

Plans  are  being  prepared  for  a  store 
to  be  erected  for  Herman  Marsh,  Lobo 
\  illage,  London,  Ont.,  at  an  estimated 
cost  of  $5,000.    White  brick  construction. 

McGregor,  Ont. 

Thomas  1  meson  is  considering  the 
erection  of  fireproof  farm  buildings,  at 
an  approximate  cost  of  $5,000. 

Montreal,  Que. 

J.  E.  Desroches,  1621  St.  Catherine  St. 
V..,  is  considering  the  erection  of  a  store 
and  four  flats,  at  an  estimated  cost  of 
$13,000.  Work  may  be  done  by  con- 
tract. 

Ottawa,  Ont. 

W.  E.  Nof?ke.  Plaza  Building,  Rideau 
.Street,  is  preparing  plans  for  an  addition 
to  a  warehouse  and  office  building  on 
.Slater  Street  for  the  Bate  Realty  Com- 
pany. Slater  Street.  Concrete  block 
construction,  felt  and  gravel  roofing. 
.Approximate  cost,  $35,000. 

Somerset,  N.S. 

Work  will  start  shortly  on  the  erec- 
Uor[  of  a  fruit  house  for  the  Somerset 
Fruit  Company.  Secretary,  F.  N.  Ills- 
ley,  Berwick,  N.S.  Approximate  cost, 
$3,500. 

St.  John,  N.B. 

Plans  .  for  remodelling  the  Provincial 
Bank.  Charlotte  Street,  are  being  pre- 
pared by  H.  H.  Mott,  Germain  Street. 
Estimated  cost,  $13,000. 

St.  Thomas,  Ont. 

The  St.  Thomas  Packing  Company, 
Limited,  may  rebuild  a  portion  of  their 
jilant,  which  was  recently  destroyed  by 
fire.    General  Manager,  J.  Moody. 

Toronto,  Ont. 

J.  S.  Playtcr,  170  Danforth  .Avenue,  is 
building  a  garage  at  184  Danforth  Ave- 
nue, estimated  to  cost  $3,500.  Steel  and 
brick  construction,  felt  and  gravel  roof- 
ing. 

The  Toronto  Hydro  Electric  Com- 
mission, 220  Yonge  Street,  are  having 
plans  prepared  for  a  sub-station  to  be 
erected  at  St.  Lawrence  Market.  Steel 
and  brick  construction,  concrete  founda- 
tion, felt  and  gravel  roofing.  Estimated 
cost,  $5,000.    Work  by  day  labor. 

G.  W.  \'esral,  61  York  Street,  pro- 
poses to  erect  an  addition  to  his  garage 
at  an  estimated  cost  of  $4,000.  Plans  are 
being  prepared  by  James  Loudon  & 
Hertzberg,  79  Adelaide  Street  E.  Brick 
Construction. 

Welland,  Ont. 

Work  has  been  started  on  the  erection 
of  a  store  and  residence  at  State  and 
Main  Streets  by  Joseph  N.  Leon.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  Estimated  cost, 
$3,500. 

Winnipeg,  Man. 

In  our  last  issue,  we  inadvertently 
published  details  with  regard  to  a  build- 
ing being  erected  for  the  Bell  Tele- 
phone Company  of  Canada.  This  in- 
formation applies  to  the  Bell  Telephone 
Building  now  in  course  of  erection  at 
Sherbrooke,  Que. 


CONTRACTS  AWARDED 
Comber,  Ont. 

The  general  and  carpentry  contracts 
for  the  erection  of  a  l^rick  garage  for 
William  Keith  have  been  awarded  to 
G.  Penie,  149  Lacroix  Street,  and  the 
masonry  contract  to  Moore  &  Stephens. 
Asbestos  roofing.    Estimated  cost,  $5,000. 

Cornwall,  Ont. 

Jvoljcrt  Lalonde  has  let  the  contract 
for  the  erection  of  stores  on  Pitt  Street 
to  R.  E.  Ralph,  Westboro,  Ottawa.  Terra 
cotta  hollow  tile  and  red  brick  construc- 
tion, concrete  foundation,  felt  and  gravel 
roofing.    Approximate  cost,  $7,000. 

Edmonton  South,  Alta. 

The  general  contract  for  the  erection 
of  a  barn  in  the  grounds  of  the  Univer- 
sity of  Alberta  has  been  let  to  Frost  & 
Ingraham,  10164  108th  Street.  Frame 
construction,  concrete  foundation,  shingle 
roofing.    Estimated  cost,  $5,000. 

Hamilton,  Ont. 

The  Frost  Wire  Fence  Company,  Sher- 
man Avenue  W.,  have  let  the  general, 
masonry,  carpentry,  steel  and  roofing- 
contracts  for  the  erection  of  an  addi- 
tion to  their  factory  to  G.  E.  Mills,  King- 
Street  E.  Brick  construction,  concrete 
foundation. 

Moncton,  N.B. 

j\  permit  for  the  erection  of  a  store  has 
been  issued  to  J.  D.  Creaghan  Company, 
795  Main  Street.    Estimated  cost,  $3,000. 

Montreal,  Que. 

Work  is  under  way  on  an  addition  to 
grain  elevator  No.  1,  for  the  Harbour 
Commissioners.  The  contract  for  struc- 
tural steel  has  been  let  to  the  Dominion 
Bridge  Company,  Lachine,  the  contract 
for  carrying  machinery  to  the  Canadian 
Fairbanks-Morse  Company,  Limited,  84 
St.  Antoine  Street,  and  for  electrical 
work  to  I'hilip  Lahee  &  Con-ipany,  20 
St.  Nicholas  Building. 

A.  Claude,  196  de  L'Epee  Avenue,  has 
commenced  the  erection  of  a  store,  esti- 
n-iated  to  cost  $5,000.  Contracts  for  roof- 
ing, heating  and  plumbing  have  been  let 
to  Lavigueur  &  Menard,  2483  St.  Law- 
rence Boulevard,  and  for  plastering  to 
S.  Rochon,  470  Outremont  Avenue. 

Ottawa,  Ont. 

The  general  contract  for  the  erection 
of  an  agricultural  building  at  the  Govern- 
ment Experimental  Farm  has  been  let  to 
W.  .A.she,  214  Henderson  Avenue,  Ottawa. 

In  connection  with  the  garage  in 
course  of  erection  on  Sparks  Street  for 
Parks  Dye  Works,  Limited,  the  contract 
for  electrical  work  has  been  let  to  J. 
Davis.  21  Echo  Street.  Contracts  will 
be  sub-let  for  plumliing  and  heating. 

Port  Arthur,  Ont. 

The  Lanailian  NortluTn  Railway  have 
let  the  general  contract  for  the  erection 
of  sixteen  pens  at  the  stock  yards  at 
West  Port  to  the  Hearst  Engineering 
Company,  Port  Arthur.  .Approximate 
cost,  $10,000.  .Additional  pens  will  be 
built  later. 

Princeville,  Que. 

Tenders  on  the  erection  of  a  slaughter 
house  for  the  Co-Operative  .Abattoir 
(^ompany  will  he  received  until  noon, 
.August  28th,  by  the  Secretary,  J.  S.  Pic- 
ard.  Plans  and  specifications  with  the 
.Secretary. 

Quebec,  Que. 

In  connection  with  the  store  and  resi- 
dence being  built  on  Canardiere  Street 


by  J.  Carmichael,  Notre  Dame  des  Laur- 
entides  Street,  the  roofing  contract  has 
been  let  to  L.  Lajeunesse,  78  St.  Agnes 
Street.    Heating  and  plumbing  not  let. 

Red  Deer,  Alta. 

Jn  connection  with  the  warehouse  be- 
ing built  on  Gaetz  Avenue  for  Nash 
Bros.,  Minneapolis,  Minn.,  the  masonry 
contract  has  been  let  to  Schnurr  Bros., 
the  carpentry  contract  to  the  general 
contractors,  Baird  &  McKenzie,  North 
Red  Deer,  the  contract  for  heating  and 
j)lumbing  to  Smith  &  Gaetz,  58  Gaetz 
Avenue  N.,  and  for  electrical  work  to 
the  Western  General  Electric  Company, 
32  Gaetz  Avenue  S. 

Sherbrooke,  Que. 

In  connection  with  the  office  building 
in  course  of  erection  for  the  Bell  Tele- 
phone Company  of  Canada,  118  Notre 
1)  ame  Street  W.,  Montreal,  the  carpen- 
try, plastering  and  interior  fittings  con- 
tracts have  been  let  to  the  general  con- 
tractors, Anglins  Limited,  65  Victoria 
Street,  Montreal,  and  the  contract  for 
mill  work  to  L.  O.  Noel,  Lennoxville 
Road,  Sherbrooke.  Painting  not  award- 
ed. 

Somerset,  N.S. 

The  general  contract  for  the  erection 
of  a  fruit  house  for  Herbert  Ayler,  Kent- 
ville,  has  been  let  to  J.  H.  Hicks  &  Sons, 
Bridgetown.     Approximate  cost,  $3,500. 

Sydney,  N.S. 

Work  is  al)out  to  start  on  the  erection 
of  a  furniture  factory  on  Charlotte  Street 
for  Wrights  Limited.  The  general  con- 
tract has  been  awarded  to  Frank  C.  Red- 
ding, North  Sydney,  at  $35,000.  Electric 
wiring  not  included. 

Toronto,  Ont. 

T.  R.  A-Iorris.  183  Bellwoods  Avenue, 
is  aljout  to  start  work  on  the  erection 
of  a  store  and  apartments  at  Danforth 
and  Langford  Avenues,  and  is  receiving 
tenders  on  excavation.  Masonry  and  car- 
pentry by  day  labor.  Other  trades  will 
be  sub-let.    Estimated  cost,  $5,000. 

Work  is  in  progress  on  the  construc- 
tion of  a  coal  and  clien-iical  storage  plant 
in  connection  with  the  Filtration  System 
at  Centre  Island.  General  contractors. 
W.  Cowlin  &  Son  of  Canada,  Ltd..  Mail 
Building.    .Approximate  cost,  $38,000. 

Work  is  in  progress  on  the  erection  of 
three  stores  and  apartments  on  St.  Clair 
-Avenue  W.  for  J.  R.  Gibson,  1328  St. 
Clair  Avenue  W.  General  contractor.  |. 
Crang.  906  St.  Clair  Avenue  W.  Ap- 
l)roximate  cost.  $10,000. 

Whitby,  Ont. 

Work  has  been  commenced  on  the 
erection  of  a  repair  shop  and  garage  for 
W.  J.  Luke  &  Son.  Dundas  Street.  The 
.general,  carpentry,  steel,  roofing,  plaster- 
ing, painting  and  interior  fittings  con- 
tracts have  been  let  to  J.  H.  James,  Brock 
.Street,  and  the  masonry  contract  to  T. 
G.  Deverell,  Brock  Street.  Heating  and 
jilumbing  not  let. 


Residences 

Blenheim,  Ont. 

Tlic  iTiciion  of  a  residence  is  con- 
templated by  Thomas  Smyth.  Communi- 
cation Road.    .Approximate  cost,  $3, .500. 

Dartmouth,  N.S. 

Ti  iuUrs  on  heating,  plumbing  and  elec- 
triCfi]  work  at  a  residence  being  built  on 
(Continued  on  page  51) 


Tenders  and  For  Sale  Department 


Paving  Tenders 


Tciulers  aic  called  for  Reinforced  Concrete  Pav- 
ing in  tlic  Town  of  Leamington,  l,f4()  ft.  x  'JS  ft.  ; 
4(10  ft.  X  42  ft.  Plans  and  spccificati'uis  willi 
K.  M.  Selkirk,  Town  Clerk,  Leamington,  and  .1.  .1, 
Newman,  Engineer,  Windsor.  Ont.  Tenders  to 
1)C  in  by  September  -Oth,  l!)ir). 

R.  M.  SELKIRK,  Town  Clerk, 
34  Leamington,  Ont. 


Extension  of  Time 

for  Wrecking  Buildings 
Order  No.  1106 


Notice  i.s  hereby  given  tliat  the  time  for  re- 
ceiving tenders  for  the  wrecking  of  buildings  on 
the  St.  Paul  Street  Bridge  right-of-way,  St.  Cath- 
arines. Ont.,  is  extended  until  5  o'clock  p.m.  of 
Thursday,   September  2nd,  1916. 

W.  P.  NEAR, 
;j4  City  Engineer. 


THE  QUEBEC  STREAMS 
COMMISSION 


Proposed  Storage  Dam  on 
the  St.  Francis  River 

Notice  to  Contractors 


Sealed  tenders  addressed  to  the  undersigned  and 
maiked  "Tenders  for  Storage  Dam  at  the  outlet 
of  Lake  St.  Francis."  will  be  received  at  tlie 
Office  of  The  Quebec  Streams  Commission,  Room 
'_'(!4,  Parliament  Buildings,  Quebec,  until  Twelve 
o'clock  on  Tuesday,  the  7th  of  September  next 
(1915). 

Plans  and  specifications  can  be  seen  on  or  after 
this  date  at  the  said  office  or  at  the  Onebtc 
Streams  ("ommission's  Office,  Room  S(l3,  McCill 
lluilding,  Montreal. 

Parties  tendering  will  be  required  to  accept 
the  fair  wages  schedule  prepared  or  to  be  pre- 
pared by  the  Department  of  Labour  of  the  Pro 
vince  of  Quebec,  which  schedule  will  form  part 
of  the  contract. 

Tenderers  are  notified  that  tenders  will  not  be 
considered  unless  made  strictly  in  accordance 
with  the  printed  forms. 

An  accepted  bank  cheque  for  the  sum  of  Fif 
teen  Thousand  Dollars  (.$1.5,000),  made  payable 
to  the  order  of  the  Provincial  Treasurer,  must 
accompany  each  tender,  wliich  sum  will  he  for- 
feited if  the  party  tendering  declines  enteiing  in- 
to .  contract  for  the  work,  at  the  rates  stated  in 
the  offer  submitted. 

The  cheque  thus  sent  in  will  be  retiuned  to 
the  respective  contractors  whose  tenders  arc  not 
accepted. 

The  cheque  of  the  successful  tenderer  will  be 
luld  as  security,  or  part  security,  for  the  due 
fulfilment  of  the  contract  to  be  entered  into. 

The  lowest  or  any  tender  not  necessarily  ac 
cepted. 

By  order, 

O.  LEFEBVRE, 

Chief  Engineer. 
The  Queljec  Streams  Commission, 
Montreal,  August  19th,  1915. 

Newspapers  inserting  this  advertisement  with- 
out authority  from  the  Commission  will  not  be 
paid  for  it.  34-35 


School  Tenders 


Scaled  tenders,  including  a  5  i)er  cent,  marked 
cheque,  will  be  received  up  to  and  including 
Monday,  August  30th,  by  the  .Secretary  of  the 
.Scliool  J5oard,  Lambton  Mills,  in  whole  or  in 
part,  for  the  different  trades  required  in  the  erec- 
tion and  completion  of  a  school  building.  Plans 
and  specifications  and  all  particulars  can  be  seen 
at  Molson's  Bank,  Lambton  Mills;  also  at  the 
offices  of  the  architects.  No  tender  necessarily 
accepted. 

THOMAS  ELLIOT, 

Sec. -Treasurer  School  Board, 

Lambton  Mills,  Ont. 
1:LLIS   &  ELLIS,  Architects, 

Manning  Chambers,  Toronto.  34 


To  Contractors 


Separate  sealed  tenders  accompanied  by  a 
marked  cheque  for  5  per  cent,  of  the  amount  will 
be  considered  at  the  Township  Hall  at  4  o'clock 
p.m.,  August  30th,  for  the  following  work  in  the 
Township  of  Logan: — 

1.  The  repairing  of  the  N.  W.  drain  from  con- 
cession 13  to  near  the  junction  of  the  Grey  branch. 

2.  From  concession  10  to  the  outlet. 

3.  The  repairing  of  the  McNaught  drain. 
Specifications  may  be  seen  at  the  Clerk's  office, 

lot  16,  concession  6.  The  lowest  or  any  tender 
not  necessarily  accepted. 

MARVIN  LEAKE,  Clerk, 

R.  R.  5,  Mitchell,  Ont. 
August  l.'!,  1915.  ,33  .34 


Board  of  Education 


Sealed  tenders,  whole  or  separate,  addressed  to 
the  .Secretary-Treasurer  of  the  Board,  will  be  re- 
ceived until 

Friday,  August  27,  1915 

FOR 

All  Trades  for  New 
Building 

Dovercourt  School  Grounds 
Bartlett  Avenue 

Specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendent  of 
Buildings,  City  Hall,  Toronto.  Each  tender  must 
lu-  acconijpanied  with  an  accepted  bank  cheque 
fur  ."i  per  cent,  of  the  amount  of  tender  or  its 
eq\iivalent  in  casli,  applying  to  said  tender  only. 
Sureties  for  all  tenders  exceeding  four  thousand 
dollars  must  be  furnished  by  Surety  Companies. 
Tenders  must  be  in  the  hands  of  the  Secretary- 
Treasurer  at  his  office  in  the  City  Hall,  not  later 
than  4  o'clock  on  the  day  named,  after  which  no 
tender  will  be  received.  The  lowest  or  any  ten- 
der will  not  be  necessarily  accepted. 

W.  C.  WILKINSON, 

Secretary-Treasurer. 

MILES  YOKES, 
34  Chairman  of  Committee. 


Tenders  for  Bridge 
Floor 

Order  No.  1105 


.Scaled  tenders  will  be  received,  addressed  lo 
the  Chairman  of  tlie  I^rirlge  Committee,  ('ity 
I'.uildings,  .St.  Catharines,  Ont.,  up  to  ii  o'clock 
of  Thursday,  September  2nd,  19X6,  for  the  con- 
struction of  the  Bridge  Floor  and  Sidewalks  for 
the  .St.  Paul  Street   tiridge,  St.  Catharines,  Ont. 

Principal  Items  of  Work 

4,400  s(j.  yds.  of  (,"reosotefl  Wood  Block  Pavc- 
inent,    including    Concrete  Foundation. 

13,315  sq.  ft.  of  Reinforced  Concrete  Sidewalks. 

Plans  and  specifications  and  forms  of  tender 
may  be  obtained  at  the  office  of  the  City  Engi- 
neer. ,\  certified  cheque  in  the  amount  of  $1,000 
payable  to  the  City  Treasurer  is  required  to  be 
ileposited  with  the  bid  and  a  construction  bond 
iti  .$.'i,000  shall  be  furnished  the  City  by  the  suc- 
cessful tenderer  to  whom  the  contract  is  awaided. 

The  City  reserves  the  right  to  reject  any  or  all 
tenders  or  to  accept  the  tender  which  would  best 
serve  the  interest  of  the  City. 

W.  P.  NEAR, 
;!4  City  Engineer. 


CITY  OF  BERLIN 

Province  of  Ontario 


Sewage  Disposal 
Works 


Sealed  tenders  will  be  received  by  the  City 
Clerk  until  twelve  o'clock  noon  on 

Tuesday,  September  7th.  1915 

for  the  construction  of  Sewage  Disposal  Works, 
comprising  Tanks,  Filters,  Sludge  Beds  and 
Pumjiing  Station. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  Consulting  Engineer,  204  Mail  Build- 
ing, Toronto,  also  at  the  City  Engineer's  Office, 
Iterlin.  , 

The  lowest  or  any  tender  not  necessarily 
.'iccepted. 

HERBERT  JOHNSTOiST,  Esq., 

City  Engineer. 
JOHN   HESSENAUER,  Esq., 

Chairman  Sewerage  Committee. 
A.  II.  MILLAR,  Esq.,  City  Clerk. 

CHIPMAN  &  POWER, 
,34  Consulting  Engineers. 


Fires 

Kincardine,  Ont. 

The  pattern  shop  of  the  Hunter  Bridge 
&  Boiler  Company.  Queen  Street,  has 
been  destroyed  by  fire.    Loss,  .$15,000. 

Stoney  Beach,  Sask. 

Fire  has  destroyed  the  store  belonging 
to  Hugh  McGillivray,  Pense.  Loss  on 
building,  $1,200,  and  on  the  stock  of 
hardware,  .$;i,000,  partially  covered  by  in- 
surance. 
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Portland  Street  for  W.  C.  Bishop  will 
be  received  until  September  1st  by  the 
Architects,  Harris  &  Horton,  Keith 
Building,  Barrington  Street.  Halifax. 

Edmonton  South,  Alta. 

A  residence  is  lacing  Iniilt  on  Fourth 
Avenue  N.  E.  for  Mrs.  Catherine  See. 
Work  is  being-  done  by  day  labor  under 
supervision  of  B.  A.  Sec.  Frame  con- 
struction, shingle  roofing.  Appro.ximate 
cost,  $5,000. 

Hagersville,  Ont. 

Plans  of  a  residence  are  being  pre- 
pared for  Edward  Hannah. 

Halifax,  N.S. 

The  Eastern  Investment  Corporation, 
Cragg  Building,  Barrington  Street,  will 
receive  tenders  until  September  1st  on 
heating,  plumbing,  electrical  work  and 
interior  fittings  for  residences  in  course 
iif  erection  on  Larch  and  Jubilee  Streets. 

Kent  Centre,  Ont. 

Tenders  will  be  received  until  August 
:iOth  on  all  trades  required  in  the  erec- 
tion of  a  residence  for  Thomas  Smith. 
.\rchitect,  S.  G.  Kinsey,  Fifth  Street, 
Chatham.  Frame  construction,  concrete 
foundation,  shingle  roofing.  Approxi- 
mate cost,  $3,000. 

Millville,  N.S. 

Work  is  about  to  start  on  the  erection 
of  a  residence  for  Amos  Hewen.  Esti- 
mated cost,  $3,000. 

Montreal,  Que. 

Work  on  the  erection  of  a  cottage  has 
l)een  started  by  P.  Blais,  463  Old  Or- 
chard Street.    Estimated  cost,  $3,500. 

J.  R.  Lavigneur,  273  Visitation  Street, 
has  commenced  the  erection  of  six  flats 
on  Beaudry  Street.  Estimated  cost, 
$5,000. 

Work  on  the  erection  of  four  flats  has 
been  commenced  by  T.  Pageau,  337  Stad- 
acona  Street.    Approximate  cost,  $7,000. 

A.  Lafreniere,  2400  Frontenac  Street, 
is  building  three  flats  on  Frontenac  St. 
at  an  estimated  cost  of  $3,500. 

Ottawa,  Ont. 

The  Oakland  Land  Company,  care  of 
W.  J.  Spratt,  157  Sunnyside  Avenue,  are 
considering  the  erection  of  a  residence 
on  Bellwoods  Street,  to  cost  about  $4,- 
500.  Double  brick  veneer  construction, 
stone  foundation,  shingle  roofing. 

Samuel  Brooks,  G9  Union  Bank  Build- 
ing, contemplates  the  erection  of  a  resi- 
dence, estimated  to  cost  $4,500.  Double 
l)rick  veneer  construction,  stone  founda- 
tion, felt  and  gravel  roofing. 

Plans  have  been  drawn  for  a  resi- 
dence to  be  built  on  Ossington  Street 
for  W.  Ryder,  15  Maple  Street.  Brick 
veneer  construction,  stone  foundation, 
sliingle  roofing.    Estimated  cost,  $4,800. 

Outremont,  Que. 

The  cottages  to  be  erected  on  Spring 
(irove  Avenue  for  S.  D.  Joubert.  330  St. 
Catherine  Road,  will  be  built  by  day 
labor.     F.stimated  cost,  $17,000. 

Port  Stanley,  Ont. 

Oscar  Smith,  Colborne  Street,  has 
commenced  the  erection  of  a  residence 
estimated  to  cost  $3,500.  Red  pressed 
lirick  construction,  concrete  and  stone 
foundation,  shingle  roofing. 

Quebec,  Que. 

Quotations  on  all  materials  required  in 
the  erection  of  a  residence  are  i)eing  re- 
ceived by  R.  (iosselin,  171  First  Street, 
Limoilou. 


Work  has  been  started  on  the  erec- 
tion of  a  residence  by  A.  Grenier,  74 
Third  Street.  Frame  and  brick  construc- 
tion, concrete'  foundation,  metal  and  as- 
bestos roofing.    Estimated  cost,  $3,000. 

Work  by  day  labor  has  been  started 
on  the  erection  of  a  residence  for  N. 
Ferland,  410  St.  Francois  Street,  Brick 
construction,  concrete  foundation.  Ap- 
proximate cost,  $7,000. 

Work  by  day  labor  has  been  started 
on  the  erection  of  a  residence  on  Bou- 
gainville Street  for  Dame  Marie  R.  Anc- 
til,  56  Artillerj'-  Street.  Brick  and  frame 
construction,  concrete  foundation.  Ap- 
proximate cost,  $3,000. 

E.  Cloutier,  374  Canardiere  Road,  has 
commenced  the  erection  of  a  residence 
on  Tenth  Street,  Limoilou,  estimated  to 
cost  $3,000.  Work  by  day  labor.  Frame 
and  brick  construction,  concrete  founda- 
tion. 

Renfrew,  Ont. 

W.  E.  Noffke,  Architect,  Plaza  Build- 
ing, Rideau  Street,  Ottawa,  is  preparing 
plans  for  three  double  residences  to  be 
built  here,  and  will  call  for  tenders 
shortly.  Tile  and  stucco  or  brick  ve- 
neer construction,  concrete  foundation, 
shingle  roofing.  Approximate  cost,  $10,- 
000.    Owner's  name  withheld. 

Ruthven,  Ont. 

Guy  Mills,  Lakeshore,  Ruthven,  has 
commenced  the  erection  of  a  residence, 
estimated  to  cost  $3,000.  Frame  and 
white  brick  construction,  concrete  and 
stone  foundation,  shingle  roofing. 

Toronto,  Ont. 

The  erection  of  a  pair  of  residences  at 
138  Hope  Avenue  has  been  commenced 
by  C.  A.  Drew,  119  Nairn  Avenue. 
Smaller  trades  will  be  sub-let.  Brick 
construction,  shingle,  felt  and  gravel 
roofing.    Estimated  cost,  $3,500. 

R.  J.  Marshall,  60  Rosemount  Avenue, 
is  building  a  residence  at  7  Glenholme 
Avenue  by  day  labor.  Smaller  trades 
will  be  sub-let.  Brick  construction, 
shingle  roofing.    Estimated  cost,  $4,000. 

A  residence,  estimated  to  cost  $4,000, 
is  being  built  on  Kingswood  Road  by 
A.  Mundy,  43  Columbine  Avenue.  Brick 
construction,  shingle  roofing. 

Work  has  been  started  by  R.  C. 
Naughn  &  Son,  4  Summerhill  Gardens, 
on  the  erection  of  a  pair  of  residences, 
estimated  to  cost  $8,000.  Brick  con- 
struction, shingle,  felt  and  gravel  roof- 
ing. 

Work  on  the  construction  of  a  brick 
residence  at  1494  Dufferin  Street  has 
been  started  by  R.  J.  Cole,  159  Elles- 
worth  Avenue.  Smaller  trades  will  l^e 
sub-let.    Approximate  cost,  $3,500. 

F.  Yetman,  997  Duf?erin  Street  ,is 
Inu'lding  two  residences  on  Hounslovv 
Heath  Road  at  an  estimated  cost  of  $3,- 
800.  Brick  construction,  shingle,  felt  and 
gravel  roofing.  Smaller  trades  will  lie 
sub-let. 

Donncnfield  Bros.,  322  Clinton  Street, 
arc  erecting  three  pairs  of  residences  at 
43-53  Dixon  .\vcnue.  .Approximate  cost. 
$13,000. 

W.  J.  McWaters,  28  Kingswood  Road, 
lias  commenced  the  erection  of  a  resi- 
dence on  Neville  Park  Boulevard,  esti- 
mated to  cost  $3,500.  Smaller  trades  will 
be  sul)-let.  Brick  construction,  shingle 
roofing. 

Work  has  been  started  on  the  erection 
(if  a  pair  of  residences  at  (i-8  Cuthbert 


Crescent  by  W.  John,  1  Leeds  Street. 
Brick  construction,  concrete  foundation, 
shingle,  felt  and  gravel  roofing.  Ap- 
pro.ximate cost,  $6,000.  Smaller  trades 
may  be  sub-let. 

W.  P.  Levack,  519  Roxton  Road,  is 
l:)uilding  a  residence  at  218  High  Park 
Avenue,  estimated  to  cost  $4,000.  Smaller 
trades  will  be  sub-let.  Brick  construc- 
tion, shingle  roofing. 

Work  has  been  started  by  W.  P.  Le- 
vack, 519  Roxton  Road,  on  the  erection 
of  a  residence  at  48  High  Park  Avenue. 
Smaller  trades  will  be  sub-let.  Brick 
construction,  shingle  roofing.  Approxi- 
mate cost,  $4,000. 

A  residence  is  being  erected  on  Aziel 
Street  by  Robert  McDevitt,  68  Medland 
Crescent.  Brick  construction.  Esti- 
mated cost,  $3,000. 

Tenders  are  being  received  by  D.  S. 
Heritage,  43  King  Street  W.,  for  all 
trades  required  in  the  erection  of  two 
residences  at  Danforth  and  Greenwood 
Avenue.    Brick  construction. 

Trenton,  Ont. 

Frank  Felion  contemplates  the  erection 
of  a  residence  on  Queen  Street,  at  an  es- 
timated cost  of  $3,500.  Frame  and 
pressed  brick  construction,  concrete 
foundation,  shingle  roofing. 

Wallaceburg,  Ont. 

Tenders  will  be  called  shortly  on  the 
erection  of  a  brick  veneer  residence  for 
C.  M.  Yates,  Metropolitan  Tower,  New 
York.  Architect,  J.  L.  Wilson,  64  Mar- 
ket Building,  Chatham. 

Westboro,  Ont. 

Tenders  will  be  called  shortly  on  the 
erection  of  a  residence  for  Charles  Ogil- 
vy,  Rideau  Street,  Ottawa.  Plans  by 
W.  E.  Noflfke,  Architect,  Plaza  Build- 
ing, Rideau  Street,  Ottawa.  Tile  and 
stucco  or  brick  veneer  ronstruction,  con- 
crete foundation,  shingle  roofing.  Es- 
timated cost,  $6,000. 

CONTRACTS  AWARDED 
Barrie,  Ont. 

The  contract  for  carpentry  at  the  resi- 
dence being  built  on  Bradford  Street  by 
W.  C.  Thompson  has  been  let  to  W. 
Gray,  James  Street. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  being 
built  on  Bradford  Street  by  W.  C. 
Thompson:  masonry,  F.  Mayze;  cement 
work,  T.  Tooke,  30  Grove  Street;  steel 
work,  roofing  and  interior  fittings,  W. 
Gray,  James  Street;  plastering,  Thomas 
Thompson;  painting,  W.  BarrJ^  Heat- 
ing, plumbing  and  electrical  work  not 
yet  awarded. 

Chatham,  Ont. 

The  .general  contract  for  the  erection 
n(  three  residences  on  Hilliard  Street 
for  R.  F.  Mitchell,  Fourth  Street,  has 
been  let  to  T.  Rayment,  McKeough  .\ve- 
nue,  the  plastering  contract  to  C  .Wright. 
Wellington  Street  E.,  and  the  painting 
contract  to  W.  Palmer,  .Kdelaide  Street 
S.  Heating,  plumbing,  electrical  work 
and  interior  fittings  by  owner. 

Clinton,  Ont. 

Trior  &  Sweet  have  commenced  the 
erection  of  a  residence  for  W.  J.  Elliott. 
Victoria  Street.  The  contract  for  car- 
pentry has  been  let  to  J.  Dayment. 'Con- 
crete block  construction,  concrete  found- 
ation, shingle  roofing.  Approximate 
cost,  $3,000. 

.\  residence  is  being  erected  for  Mrs. 
(iilchrist,   Raftenhury   Street,  by  S.  S. 
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Cooper.  Frame  and  white  brick  con- 
struction, concrete  and  brick  foundation, 
shingle  roofing.    Estimated  cost,  $3,300, 

Dundas,  Ont. 

Work  has  l)ecn  started  on  the  erection 
of  a  residence  on  York  Street  by  H. 
(irobb,  154  Dundurn  Street,  Hamilton. 
The  masonry  contract  has  1)een  let  to 
(leorge  James,  and  the  carpentry  con- 
tract to  Martin  H.  Hewitt.  Tenders  on 
all  other  trades  arc  now  being  received. 

Halifax,  N.S. 

In  connection  with  residences  and 
flats  in  course  of  erection  on  Jennings, 
Jubilee,  Lilac,  Oxforrl  and  Vernon 
Streets  for  the  Eastern  Investment  Cor- 
poration, Cragg  Building,  Barrington 
Street,  the  heating  contracts  have  been 
let  to  Longard  Bros.,  213  Hollis  Street, 
the  plumbing  contracts  to  W.  S. 
Craig,  316  Upper  Water  Street,  and  elec- 
trical contracts  to  J.  Starr  Son  &  Com- 
pany, Limited,  Granville  Street. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  on  Pepperel  Street 
for  G.  A.  Cox,  30  Cherry  Street.  The 
following  contracts  have  been  let: — gen- 
eral, masonry,  carpentry,  steel,  roofing, 
plastering,  painting  and  interior  fittings, 
(',.  J.  Hilchey,  59  Allen  Street;  heating, 
Longard  Bros.,  313  Hollis  Street;  plumb- 
ing, W.  S.  Craig,  316  Upper  Water  Street; 
Electrical  work,  Sullifan  &  Hire,  Tiyi 
Gottingen  Street. 

In  connection  with  the  residences  built 
on  Louisburg  Street  for  G.  A.  Cox,  30 
(Cherry  Street,  the  heating  contract  has 
l)een  let  to  Longard  Bros.,  213  Hollis 
Street,  the  contract  for  plumbing  to  W. 
S.  Craig,  316  Upper  Water  Street,  and 
for  electrical  work  to  Sullivan  &  Haight. 

The  following  contracts  hafe  been  let 
in  connection  with  the  three  residences 
built  at  South  and  LeMarchant  Streets 
by  the  Cranston  Building  Company,  133 
Hollis  Street: — heating,  Longard  Bros., 
213  Hollis  Street;  plumbing,  W.  S.  Craig, 
316  Upper  Water  Street;  electrical  work, 
IL  Tremaine,  65  Victoria  Road. 

In  connection  with  the  residence  in 
course  of  erection  at  10  Louisburg  St. 
for  G.  A.  Cox,  30  Cherry  Street,  the  fol- 
lowing contracts  have  been  let: — gen- 
eral, masonry,  carpentry,  steel  work, 
roofing,  plastering,  painting  and  interior 
fittings,  A.  Ferguson,  57  Shirley  Street; 
heating,  Longard  Bros.,  213  Hollis  St.; 
plumbing,  W.  S.  Craig,  316  Upper  Water 
Street;  electrical  work,  Sullivan  & 
Haight, 

Hamilton,  Ont. 

The  general,  masonry,  carpentry  and 
rooing  contracts  for  the  erection  of  a 
residence  on  Undermount  Avenue  for 
Taylor  &  Wilson,  100  Locke  Street  S„ 
have  been  let  to  R.  G.  Wilson,  4  Ruther- 
f(5rd  Avenue.  Brick  construction,  stone 
foundation,  shingle  roofing.  Approxi- 
mate cost,  $3,000. 

Montreal,  Que. 

The  contract  for  jjainting  at  the  resi- 
dence erected  for  the  Estate  of  Jonathan 
Brown,  1050  Dorchester  Street  W,,  has 
been  let  to  the  general  contractor,  A,  K, 
Hutchison,  New  Birks  Building, 

F, 'R.  Lanthier,  679  LaSalle  Avenue, 
Maisonneuve,  has  let  the  contract  for 
alterations  to  a  residence  at  373  Sher- 
brooke  Street  E.,  to  A.  Chartrand,  611 
City  Hall  Avenue.  Approximate  cost, 
$5,000. 


Ottawa,  Ont. 

C.  Joyce,  1102  Somerset  Street,  has  let 
the  contract  for  plastering  in  connection 
with  the  alterations  Ijeing  made  to  apart- 
ments on  .Somerset  Street  to  L.  Lafon- 
tinc,  503  Cumberland  Street. 

In  connection  with  the  residence  ljuilt 
on  Woodlawn  Avenue  for  E.  G.  Brown, 
Hope  Chambers,  the  contract  for  plaster- 
ing and  iiaiiiliiiLj  lias  Ijcen  let  to  the  gen- 
eral C(.iilrart<irs,  (  utlil)ertson  &  Clark, 
143  Hawthorn  Avenue,  and  for  electric- 
al work  to  C.  C.  Gould,  219  Florence 
.Street. 

The  general  contract  for  alterations 
and  additions  to  apartments  on  Slater 
Street  l(jr  the  H.  N.  Bate  Realty  Com- 
pany, Canal  Street,  has  been  awarded  to 
Charles  Hopewell,  7  Clemow  Avenue. 
Approximate  cost,  $6,000. 

In  connection  with  the  residence  be- 
ing erected  on  Bethany  Street  by  J.  Wil- 
son, Wellington  Street,  the  brickwork 
contract  has  been  let  to  C.  W.  Dean,  21 
Stirling  Street,  the  carpentry  contract  to 
N.  Trudeau,  the  contract  for  heating  to 
J.  Cameron,  488  Lewis  Street,  and  for 
plumi)ing  to  F.  Holt,  Plastering  and 
electrical  work  not  let. 

Quebec,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  erect- 
ed on  the  Avenue  des  Erables  for  E. 
Morissette,  208  Latourelle  Street: — roof- 
ing, E.  Falardeau,  308  Queen  Street; 
plastering,  A.  Frenette,  3  Bourlamarque 
Street;  painting,  B.  Vaillancourt,  93  Sau- 
vageau  Street;  heating,  plumbing  and 
electrical  work,  F.  Gingras,  34  St.  Aug- 
ustine Street. 

The  erection  of  a  residence  on  St.  Val- 
ier  Street  has  been  commenced  by  L.  St. 
Michel,  199  Ste.  Therse  Street.  Brick 
and  frame  construction,  concrete  founda- 
tion, metal  and  asbestos  roofing.  Esti- 
mated cost,  $7,000. 

J.  E.  Boivin,  31  Sixth  Avenue,  Limoi- 
lou,  has  commenced  the  erection  of  a 
residence  on  St.  Valier  Street  for  N. 
Alain,  137  St.  Luc  Street,  Brick  and 
frame  construction,  stone  foundation, 
metal  and  asbestos  roofing.  Estimated 
cost,  $5,000, 

In  connection  with  the  residence  built 
on  First  Avenue  for  Damase  Belanger, 
Boilenar  Garneau,  Domaine  Lairet,  the 
roofing  contract  has  been  let  to  O,  Bar- 
beau,  154  Franklin  Street. 

The  contract  for  roofing,  plumbing  and 
gas  installation  at  the  residence  in  course 
of  erection  for  W.  Lapointe,  326  Marie 
de  LTncarnation  Street,  has  been  award- 
ed to  A.  Breton,  235  Kirouac  Street,  and 
for  plastering  to  F.  Croteau,  21  Chateau- 
guay  Street,    Painting  by  day  labor. 

In  connection  with  the  residence  being 
erected  on  Third  Avenue  by  J.  Bornais, 
76  Third  Avenue,  the  roofing,  plumbing 
and  gas  installation  contract  has  been 
let  to  A.  Breton,  148  Hermine  Street. 
Painting  and  electrical  work  not  let. 

The  contract  for  masonry  and  carpen- 
try in  connection  with  the  residence  in 
course  of  erection  for  David  Jeon,  159 
First  Street,  Limoilou,  has  been  let  to 
the  general  contractor,  W.  Bouchard,  105 
Fifth  Street,  the  contract  for  roofing  to 
N.  Barbeau,  Bridge  Street,  and  for 
plumbing  and  electrical  work  to  J.  Vail- 
lancourt, 201  Fleurie  Street. 

In  connection  with  the  residence  being 
built  on  Canardiere  Street  for  L.  Treinb- 
lay,  308  St.  Joseph  Street,  the  roofing 


contract  has  been  awarded  to  L.  Lajeun- 
esse,  78  St,  Agnes  Street.  Painting, 
plumbing  and  electrical  work  not  let, 

E.  Belanger,  331  Fourth  Avenue,  Lim- 
oilou, is  building  a  residence  estimated  to 
cost  $5,000,  and  has  let  the  contract  for 
roofing,  plumbing  and  electrical  work  to 
A.  Lapointe,  Fourth  Street  and  Sixth 
Avenue,  Limoilou. 

N,  Jobidon,  110  Fifth  Street,  Limoilou, 
has  commenced  the  erection  of  a  resi- 
dence on  Fifth  .Street  for  Robert  Jobi- 
don. Brick  construction,  concrete  found- 
ation, felt  and  gravel  roofing.  Estimateti 
cost,  $8,000. 

Ripley,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  B.  Harris  has  been  let 
to  John  Robertson.  Frame  and  white 
l)rick  construction,  shingle  roofing.  ]£s- 
timated  cost,  $3,000. 

Sarnia,  Ont. 

A.  McColman,  120  Mitton  Street  N., 
has  commenced  the  erection  of  a  resi- 
dence on  London  Road  for  W.  D.  Stead- 
well,  Alexandria  Apartments.  White 
brick  construction,  concrete  foundation, 
shingle  roofing.  Approximate  cost,  $7,000. 

South  Bay,  N.S. 

i'lie  Contract  for  galvanized  iron  work 
and  roofing  at  the  residence  being  erect- 
ed for  E.  P.  Baker  has  been  let  to  J.  E. 
Wilson  Company,  Sydney  Street,  St. 
John. 

St.  Lambert,  Que. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  for  George  Bruce  by 
the  St.  Lambert  and  District  Building 
Company,  Limited,  224  St,  James  Street, 
Montreal.  The  contract  for  electric  wir- 
ing has  been  awarded  to  C.  E.  McGregor, 
(jranite,  frame  and  mill  construction, 
shingle  roofing.  Approximate  cost,  $4,000. 

Thorold,  Ont. 

W(jrk  has  been  started  on  the  erection 
of  a  residence  for  Frank  W.  Moore.  The 
contract  for  masonry  has  been  let  to 
John  Porter.  Other  work  by  day  labor. 
Approrimate  cost,  $3,500. 

Westmount,  Que. 

Work  has  been  commenced  on  the 
erection  of  a  residence  on  Westmount 
Boulevard  for  Mrs.  L.  C.  Fee.  The  con- 
tract for  roofing  has  been  let  to  Richard- 
son, Simard  &  Company,  745  Clark  St.. 
Montreal,  and  for  electrical  work  to  Mc- 
donald &  Willson  Company.  Limited,  99 
Drummond  Street,  Montreal. 

The  contract  for  painting  at  the  resi- 
dence erected  on  Edgehill  Avenue  for 
C,  W.  Tinling,  456  MacKay  Street,  has 
been  let  to  the  general  contractor,  A.  K. 
Hutchison,  New  Birks  Building. 


Power  Plants,  Electricity  and 
Telephones 

Beeton,  Ont. 

The  Town  Council  contemplate  the 
purchase  of  boiler  and  power  house 
equipment.    Clerk,  Joseph  Wright, 

Blenheim,  Ont. 

W.  R.  Fellows  is  in  the  market  for 
electrical  supplies. 

Toronto,  Ont. 

The  Toronto  Hydro  Eelectric  Com- 
missioners i)roi)ose  to  raise  $1,375,000  for 
general  extension  work,  meters,  towers, 
etc. 


August  25,  1915 


THE   CONTRACT  RECORD 


53 


PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  **Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 
INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Ciiambers 
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Miscellaneous 

Fort  William,  Ont. 

Tenders  will  be  received  uiilil  4  p.m., 
August  .'fist,  by  R.  C.  Desrocbers,  Sec- 
retary, Department  of  Public  Works,  Ot- 
tawa, for  dredging  in  tbe  Kaministiquia 
River.  Plans  and  specifications  at  tlic 
Department.  Specifications  only  at  office 
of  MacLean  Daily  Reports,  Limited,  35 
Charlotte  Street,  Toronto. 

Goderich,  Ont. 

Tbe  Doty  iMigine  Company,  1  limited, 
P.rock  Street,  are  in  tbe  market  for  two 
turret  latlies  for  sbell  making. 

Ottawa,  Ont. 

O.  A.  Letts  is  in  tbe  market  for  pum])S, 
drills  and  otber  equipment  for  tbe  Rus- 
sell Natural  Gas  &  Oil  Company,  83 
Hank  Street. 

Pelham  Township,  Ont. 

The  Chippewa  (ias  Company  are  hav- 
ing plans  prepared  for  gas  mains  to  be 
laid  from  Cayuga  to  St.  Catharines,  and 
are  seeking  a  charter  from  tbe  Township 
Council  for  this  work.  Township  Clerk, 
A.  N.  Armbrust,  Ridgeville. 

Port  Dover,  Ont. 

Prices,  catalogues  and  other  informa- 
tion with  regard  to  brick,  fireproofing, 
hollow  tile,  steel,  metal  lath,  library  fit- 
tings, store  fronts,  canopies,  fire  escapes, 
and  reinff)rcing  liars  are  being  received 
by  G.  Dillon. 
St.  Catharines,  Ont. 

Bulk  or  separate  tenders  will  be  re- 
ceived until  5  p.m.,  September  3nd,  by 
the  Chairman  of  the  Finance  Committee, 
for  wrecking  and  removing  a  number  of 
stores,  residences  and  other  buildings  on 
tbe  right-of-way  to  the  St.  Paul  Street 


Bridge.  An  alternative  tender  will  also 
be  received  for  the  salvage  of  the  I.  O. 
O.  F.  ljuilding  and  lot.  Specifications 
with  Engineer  W.  P.  Near. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  .August  31st  for  the  supply  and 
erection  of  an  electric  crane,  hoist  and 
single  line  clam  shell  bucket  at  the  Main 
Sewage  Disposal  Works.  Plans  at  office 
of  the  Wf)rks  Department,  City  Hall. 

CONTRACTS  AWARDED 
Peterborough,  Ont. 

The  contract  for  the  supply  of  castings 
until  March,  1916,  has  been  awarded  by 
tlie  City  Council  to  G.  W.  Green  Com- 
pany, Limited,  McDonell  Street,  at  .$2.25 


Late  News  Items 

Bothwell,  Ont. 

Work  is  about  to  start  on  the  erection 
of  a  branch  building  for  the  Merchants 
Bank  of  Canada.  The  general  contract 
has  been  let  to  Reid  Bros.,  Bothwell. 
Approximate  cost,  .$8,000. 

Hensall,  Ont. 

Tbe  erection  of  a  store  at  an  estimated 
cost  of  $10,000  is  contemplated  by  Alex- 
ander Murdock. 

Lachine,  Que. 

The  City  Clerk,  A.  E.  Sarra,  Bournet, 
will  receive  tenders  until  September  2nd 
on  the  erection  of  the  following  build- 
ings:— (1)  Fire  and  police  station  in 
Ward  1,  approximate  cost  $15,000,  Archi- 
tect, C.  R.  Tetley,  304  University  Street, 
Montreal;  (2)  Fire  station  in  Ward  3, 
approximate  cost,  $14,000,  Architect, 
Dalbe  Viau,  76  St.  Gabriel  Street,  Mont- 


real; (3;  Fire  station  in  Ward  4,  approxi- 
mate cost,  $18,000,  Architects,  Benoit  & 
Girard,  128  Bleury  Street,  Montreal. 

Work  has  been  started  on  the  erection 
of  a  school  and  residence  on  Fifteenth 
Avenue  for  the  Catholic  School  Commis- 
sioners of  Lachine,  St.  Joseph  Street. 
Carpentry  by  day  labor.  Plastering  and 
painting  contracts  not  yet  awarded. 

London,  Ont. 

In  connection  with  tbe  school  in  course 
of  erection  at  Waterloo  and  Victoria 
Streets,  the  masonry,  carpentry,  steel, 
roofing,  plastering  and  painting  contracts 
have  been  let  to  the  general  contractors, 
J.  Hayman  &  Sons,  432  Wellington  St. 

Muncey,  Ont. 

Tbe  general  contract  for  the  erection 
of  farm  and  dairy  buildings  at  the  Mount 
Elgin  Institute  has  been  let  by  the  De- 
partment of  Indian  Affairs,  Ottawa,  to 
A.  E.  Ponsford,  605  Talbot  Street,  St. 
Thomas.  Frame  and  white  brick  con- 
struction, concrete  and  stone  foundation, 
corrugated  iron  and  shingle  roofing. 
Approximate  cost,  $27,000. 

Ottawa,  Ont. 

The  contract  for  heating  and  plumb- 
ing at  the  school  built  on  Daly  Avenue 
for  Les  Chanoinesses,  Cinq  Places,  383 
Daly  Avenue,  has  been  let  to  E.  Claude, 
67  Paren  Avenue.  Other  work  will  be 
done  by  the  general  contractor. 

Toronto,  Ont. 

Quotations  are  being  received  by  Mac- 
Lean  Daily  Reports,  Limited,  25  Char- 
lotte Street,  Toronto,  on  the  supply  of 
one  1  or  1J4  yards  Owens  Clam  Shell 
bucket,  fitted  with  teeth  and  weight,  and 
of  one  end  dump  McMyler  drag  line 
bucket,  1^  yards. 


Water  Turbines 
Governors 
Pumps 


Our 


is  your  guarantee. 
*'MADE  IN  CANADA'' 

Boving  Hydraulic  &  Engineering 
Company,  Limited 

LINDSAY,  ONTARIO 


The  Way 
of  Trade 

Trade  goes  where 
it  is  bidden,  and 
the  merchant  sells 
best  who  advertises 
best. 

Contract  Record 

and  Engineering  Review 

Toronto  Montreal  Winnipeg 
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A  tarviated  road  invariably  means — 

increased  property  values  and  lower  road  taxes. 


Main  Street, 
Wolfville,  N.  S. 


lyt  ODERN    engineers    recognize  that 
the  automobile  has  come  to  stay 
and  they  build  roads  accordingly. 

Experience  has  taught  them  that  ordin- 
ary macadam  cannot  resist  modern  traf- 
fic. The  rear  wheels  tear  the  fine  stone 
loose  and  the  surface  blows  away  in  the 
form  of  dust. 

You  have  often  seen  this  process  of  road 
disintegration,  but  the  probabilities  are 
you  never  full)'  realized  that  a  dusty  road 
meant  the  road  was  wasting  away. 
The  way  to  iiuild  macadam  roads  today 
is  to  use  a  powerful  binder,  such  as 
Tarvia.  which  not  only  adds  greatly  to 
the  life  of  the  roadway  by  making  it 
automobile-proof,  but  also  makes  it  dust- 
less  and  mudlcss. 


And  of  great  importance  to  taxpayers, 
the  reduction  in  maintenance  expenses 
made  possible  by  this  treatment  more 
than  pays  for  the  cost  of  the  Tarvia. 

Thousands  of  miles  of  roadway  have 
been  treated  in  this  way,  because  the 
use  of  Tarvia  means  better  roads  at  lower 
cost. 

Tarvia  is  made  in  three  grades  to  meet 
varying  road  conditions — "Tarvia  X" 
for  new  or  rebuilt  roads  and  pavements, 
"Tarvia  A"  for  hot  surface  applications, 
and  "Tarvia  B"  for  cold  surface  applica- 
tions to  prevent  dust  and  preserve  the 
road  surface. 

The  illustration  above  shows  the  "Tarvia 
X"  construction. 


Special  Service  Department. 


This  Company  has  a  corps  of  trained  engineers  and 
chemists  who  have  Riven  years  of  study  to  modern  road 
problems.  The  advice  of  these  men  may  be  had  for 
the  asking  by  anyone  interested. 


If  you  will  write  to  the  nearest  office  regarding  road 
problems  and  conditions  in  your  vicinity  the  matter  will 
have  prompt  attention. 


THE    PATERSON    MANUFACTURING    COMPANY,  LIMITED 

.MONTKKAI,  TORONTO  WINNU'EO  VANCOUVKH 

THE  CARRITTE-PATERSON  MANUFACTURING  CO.,  LIMITED 


ST.  JOHN.  N.  B. 


HAT.IPAX.  N.  S. 


SYDNEV,  N.  S. 
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Steel  Derricks 

50  Tons  Capacity 

We  specialize  in  the  manufacture  of 
steel  guy  derricks  and  are  prepared 
to  ship  this  class  of  derrick  in  capaci- 
ties from  5  to  50  tons. 

The  illustration  shows  the  largest 
steel  guy  derrick  in  Canada.  It  is 
our  make  and  "Made  in  Canada". 

Electric  Hoists — Cranes — Derrick  Irons 
Stone  and  Marble  Working  Machinery 

POLLARD  MFG.  CO. 

LIMITED 
Niagara  Falls,  Canada 


The  New  Improved 

Stepless 
Blunger 

Invaluable  to  manufadlurers  of  lile,  terra  cotta 
and  eledlric  porcelain,  and  in  all  clay  working 
plants  where  it  is  desired  to  mix  up  clay  and 
other  materials  into  a  liquid  form  for  pumping 
into  filter  presses.  Made  m  two  standard  sizes 
with  respedtive  capacities  of  2,500  lbs.  and 
7.000  lbs. 

Specially  devised  arms  or  beaters  raise  the 
lumps  and  other  materials  while  blunging,  and 
prevent  them  settling  to  the  bottom  of  the  tank 

Modern  Machinery  for  grinding  and  mixing 
clay,  and  for  the  manufadure  of  Pottery 
Electric  Porcelain  and  Tile. 

THE  CROSSLEY  MACHINE  CO. 

TRENTON,  NEW  JERSEY,  U.S.A. 
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DUMB  WAITERS 

Roelofson  self  retaining 
dumb  waiters  are  fast  re- 
placing the  old  styles. 

They  are  so  constructed  that  they  will 
hold  the  car  stationary  at  any  point 
desired  without  the  use  of  brake  or 
rope  clamp. 

We  will  furnish  drawings  and  estimates 
of  costs  for  special  machines  to  be  used 
as  wall  hoists,  freight  or  invalid  eleva- 
tors. 

Roelofson  Elevator  Works 

Gait,  Ont 


Jas.  Dickson,  Pres.  Geo.  T.  Dickson,  Vice-Pre 

Dickson  Bridge  Works  Co. 

Campbellford,  Ont. 


Bridge  over  Spanish  River  at  Massey,  Ont. 

Steel  Bridges,  Steel  Buildings 
Roof  Trusses 

and  other  Structural  Steel 

Fovin^lry  ai)(l   Marhitic  Slinp  in  connection. 
Estimates  on  application 


MARSH  AND  HENTHORN 

modern 

HOISTING  MACHINERY 


M  &  H  Hoisting  Engine  driving  Piles  in  Harbor  at  Port  Weller,  Ont. 

Standard  Machines  in  stock.     Prompt  shipments. 
Prices  moderate 

Marsh  &  Henthorn,  Limited 

Belleville,  Ontario 

Sales  Agents:     Mussens  Ltd,  Montreal 


TRADE 


STANLEY 


MARK 


Stanley's  Gra- 
diometer  saves 
much  time  in 
Railway  and 
Drainage 
Works.  Can  be 
divided  to  read 
eitherordinary 
or  percentage 

fradients. 
lliistrated 
pamphlet  on 
appli  cation. 


The  Largest  Manufacturers  of  Surveying 
and  Drawing  Instruments  in  the  World. 

Drawing  Office  Stationery  of  all  kinds  sup- 
plied on  the  most  favorable  terms.  A  very 
large  stock  kept. 

Please  send  for  our  catalogue  "K  91"  and  compare  our 
prices  with  those  of  other  fitst-rlass  makers. 

W.  F.  Stanley  &  Co.,  Limited 

286  High  Holborn,  LONDON,  ENGLAND 
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Warehouse 
Space  To  Let 

5  Floors  of  This  New 
Building,  For  Office 
and  Warehouse  Use. 

Adelaide  St.  W.,  Toronto 

This  is  the  most  attractive 
warehouse  building  in  the  city. 
The  exterior,  the  entrances,  the 
elevators,  etc.,  bear  all  the  ear- 
marks of  a  high  class  office 
building. 

Special  Features 

Centrally  located  at  Adelaide 

and  Charlotte  Streets. 
Light  on  four  sides 
Passenger  and  freight  elevator 
Vaults 

One  block  from  four  car  lines 
Floor  area  6, 300  sq.  feet,  each 
floor. 

For  further  particulars  ask 

Hugh  C.  Maclean^  Limited 

347  Adelaide  St.  West,  Toronto 

Phone  Adelaide  2700 


BOOKS 

For 

Engineers  Contractors 

The  following  Books  are  Offered  subject  to  Pre- 
vious Sale: 

British  &  Foreign  Building  Stones,  by  John  Watson, 
Published  in  1911  at  the  University  Press,  Cam- 
bridge, England.    483  pages.    Price  50  cents. 

Building  Stone  and  Clay  Products,  by  Heinrich  Ries. 
Published  in  1912  by  John  Wiley  &  Sons.  414 
pages,  illustrated.    Price  $2.00. 

Centrifugal  Pumps,  by  R.  L.  Daugherty.  Published 
in  1915  by  McGraw-Hill  Book  Company.  190 
pages,  illustrated.    Price  $2.00. 

Construction  of  Masonry  Dams,  by  Chester  W. 
Smith.  Published  in  1915  by  McGraw-Hill  Book 
Company.    280  pages,  illustrated.    Price  $3.00. 

Concrete  Stone  Manufacture,  by  Harvey  Whipple. 
Published  in  1915  by  Concrete-Cement  Age  Pub- 
lishing Company.  254  pages,  illustrated.  Price 
$1.00. 

History  of  Bridge  Engineering,  by  Henry  Grattan 
Tyrrell,  C.E.    480  pages,  illustrated.    Price  $5.00. 

Land  Drainage,  by  J.  L.  Parsons.  Published  in  1915 
by  The  Myron  C.  Clark  Publishing  Company. 
165  pages,  illustrated.    Price  $1.50. 

Locks  and  Builders'  Hardware,  by  Henry  R.  Towne. 
Published  in  1904  by  John  Wiley  &  Sons.  1,116 
pages,  illustrated.    Price  $1.50. 

New  Time  Savers  in  Hydraulics  and  Earthwork,  by 
C.  E.  Housden.  Published  in  1914  by  Long- 
mans, Green  &  Company.  50  pages,  illustrated. 
Price  75c. 

Press-working  of  Metals,  by  Oberlin  Smith.  Pub- 
lished in  1896  by  John  Wiley  &  Sons.  276  pages, 
illustrated.    Price  $1.00. 

Sanitation  of  Public  Buildings,  by  William  Paul 
Gerhard,  C.E.  Published  in  1907  by  John  Wiley 
&  Sons.    262  pages.    Price  50c. 

Some  Considerations  Regarding  Cast  Iron  and  Steel 
Pipes,  by  John  Sharp.  Published  in  1914  by 
Longmans,  Green  &  Company.  142  pages,  illus- 
trated.   Price  $1.50. 

Steel  Construction,  by  Henry  Jackson  Burt,  C.  E. 
Published  in  1914  by  American  Technical  So- 
ciety.   400  pages,  illustrated.    Price  $2.75. 

Steel  Bridge  Designing,  by  Melville  B.  Wells,  C.E. 

Published  by  Myron  C.  Clark  Publishing  Com- 
pany in  1913.    260  pages,  illustrated.    Price  $2.00. 

The  Theory  and  Design  of  Structures,  by  Ewart  S. 
Andrews.  Published  in  1913  by  Chapman  & 
Hall,  Limited.  618  pages,  illustrated.  Price 
$2.00. 

Use  of  Water  in  Irrigation,  by  Samuel  Fortier.  Pub- 
lished in  1915  by  McGraw-Hill  Book  Company. 
265  pages,  illustrated.    Price  $2.00. 
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ELECTRIC  and  HAND  POWER  TRAVELING  CRANES 

Electric  Bucket  Cranes,  MonowRail  Hoists,  Power  Plant  Cranes, 
Jib  Cranes,  Dock  Cranes,  Railway  Cranes,  Derricks. 

— Made  in  Canada — 

NORTHERN  CRANE  WORKS,  Ltd.,  WalkerviUe,  Ont. 


liraN(iB0N[!!trSini1 

The  ^^No  Increase  in  Price"  Policy 

HERRINGBONE    ^°|o^^''    Lath,    gauge    for  gauge,  will    resist    hard  wall    plaster  corrosion 

sixty-one  per  cent,  better  than  lath  made  from  ordinary  steel.    In  other  words,  ordinary  metal  lath 

would  have   to  weigh   sixty-one  per  cent,    more  than    Herringbone    AUoy^'^    Lath  in    order    to  be 

equally  efficient.  This  means  it  would  have  to  cost  about  fifty  per  cent,  more  in  order  to  compete  with 
copper  alloy  quality. 

Yet  wdien  Herringbone  Metal  Lath  was  changed  from  ordinary  steel  to  copper  alloy  the  old  price 
to  the  consumer  was  not  changed.  Same  price — -sixty-one  per  cent,  more  quality.  At  first  glance 
it  would  appear  that  the  management  here  lost  a  great  opportunity. 

We  believe  that  in  adopting  this  generous  policy  we  have  gained,  instead  of  lost,  an  opportunity. 
For  even  before  Herringbone  lath  was  made  of  copper  alloy  its  superior  stiffness,  salvage  edge,  and 
l)laster  saving  qualities  made  it  the  standard  specification.  And  now,  with  this  final  improvement  in 
(|uality  and  the  price  unchanged,  its  superiority  is  absolutely  unassailable.    Every  thinking  man  will 

use  Herringbone  Copper  j^^^]^  now. 
.\lloy 


Clarence  W.  Noble 


General  Sales  Agent 


117  Sun  Life  Building,  Toronto 
Metal  Shingle  &  Siding  Company,  Manufacturers 


A  ¥¥    C  Relaying 
f\.ir\.X1^0  Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


*'Galvaduct"  and  *'Loricated" 

Conduits 

for  Interior  Construction 

Conduits  Company,  Limited 

Sol*  Maoutacturer*  uodar  Caaadiaa  and  U.  S.  Latteri  Pateot 

Toronto       -  Canada 
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We  design,  furnish  machinery  for, 
and  build  complete 

MINING  PLANTS, 
CRUSHING  PLANTS, 
HYDRATED  LIME  PLANTS, 

and  Gravel  and   Coal   Handling  Equipment 

Rock  &  Power  Machinery  Co. 

58  Church  Street  -      -  TORONTO 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and  prevent- 
ing rust  and  corrosion  on  exposed  iron 
and  metal  work. 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 

Montreal  TORONTO  Winnipeg 


Do  You  Want  Crushed  Stone  ? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete 

We  can  supply  you  in  any  size  or  quantity. 

Our  service  is  unexcelled  and  our  prices  right. 

Phone  or  write  us  for  quotations  when  you  are  in  the  market. 
Office-M  4515-M  4516      Residence-P  2278 

Crushed  Stone  Limited 

47  Yonge  St.  Arcade,  Toronto 

G.  W.  Essery,  Manager 


.Sales  Offices 
Welland  •  Ontario 

Cobalt  Ontario 
7  Banic  Street  Chamber. 

Ottawa 
417  New  Birk.  Building 
Montreal 


^rnZ^'lZT  STANDARD  STEEL 
A.way  in.tock  CONSTRUCTION  CO. 


Reinforcing  Bar* 

"Self-Sentering" 

Corrugated 
Sheeting 

.Send  for  Stock  I^ist 


LIMITED 
WELLAND       -  CANADA 

M ANI  FACTL  HKKH  ANIJ  ERECTORS 

Steel  Buildings  and  Bridges 


STRUCTURAL  STEEL 
FOR  QUICK  DELIVERY 

We  carry  in  stock  at  Montreal  8,000  tons  of  Structural 
Shapes  and  are  in  a  position  to  make  quick  ship- 
ment of  either  plain  or  riveted  material  for 

Bridges,  Roof  Trusses,  Columns,  Girders, 
Beams,   Towers  and  Tanks,  Penstock. 

Estimates  furnished  promptly.  Capacity  18,000  Tons  Annually. 

Structural  Steel  Co.,  Ltd. 

Main  Office  and  Works,  Montreal 


ARE  YOU  GOING  TO  BUILD? 

Before  erecting  your  new  building  you  should 
consider  the  possibilities  and  many  advantages 
to  be  gained  by  the  use  of 

"AMERICAN"  Enameled  Brick 

Write  for  catalogue,  also  samples,  miniature  or 
full  size. 

AMERICAN  ENAMELED  BRICK  &TILE  COMPANY 

1182  Broadway,    New  York. 


KAHN   ARMOR   PLATES  for  CONCRETE  ROADS 

Write  for  descriptive  pamphlet 


C  ros 


.1  -I  M  >  u  I  lit;  joinl  prohM'lccl  by  Knhii  Armor 

I'lates  with  filler  between  them. 


The  Beveled  Edge  Protects  the  Concrete 


TRUSSED    CONCRETE    STEEL   CO.   OF  CANADA,  LIMITED,   Walkerville,  Ont. 
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CAMERON  Pumps 

For 
Gritty 
Water 

Removable   Bushing  Type 

The  use  of  a  removable  cylinder  liner  secures  the  great- 
est possible  durability  in  a  pump.  This  bushing  may 
be  turned  so  that  the  wear,  which  is  usually  greatest 
on  the  bottom,  can  be  gradually  distributed  over  every 
portion  of  its  surface.  Then  when  it  is  completely  worn 
out  a  new  bushing  may  be  put  in  without  moving  the 
pump  or  disconnecting  the  piping. 

These  pumps  last  a  lifetime. 

CANADIAN  INGERSOLL  -  RAND  CO.,  LIMITED 

MONTREAL,      -  CANADA 

BRANCH    OFFICES    THROUGHOUT  CANADA 
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ENUS 

PENCILS 


This 
Box 
FREE 

See  Below 


The  Government  of  tlic  Dominion  of  Canada,  tlu- 
War,  Navy,  Agriculture  and  Interior  Departments  of 
the  United  States  Government,  The  American  Bridge 
Co..  The  American  Sheet  and  Tin  Plate  Co..  The  Car- 
negie Steel  Co.  and  The  I'ennsylvania  Railroad  are  all 
large  users  of  Venus  Pencils. 

They  liave  found  that  Venus  Pencils  are  the  Ijest  for  all  work 
of  ail  exacting  nature,  where  uniformity  antl  neatness  are  essential. 
It  will  pay  you  to  accept  their  decision,  and  specify  "Venus 
Pencils"  (made  in  17  degrees.  (5R  softest  to  911  hardest)  when  next 
you  order  a  supply  of  drawing  pencils. 

To  tha  technical  man  writing  on  his  letterhead  a  set 
of  nine  short  samples  and  holder  will  be  sent  free. 

AMERICAN  LEAD  PENCIL  CO. 

235  Fifth  Ave  ,  New  York 

And  Clapton,  London,  Eng. 

The  Xew  Venus  Rubber  is  indispensable  for  all  ijencil  purposes — 
unef|ualled  f<jr  cleaning  drawings,  engravings  and  specifications. 
IMialile  and   soft.  Write. 


INDUSTRIAL  LOCOMOTIVES 


The  designs  of  our  small  locomotives 
are  the  result  of  wide  experience. 

All  details  are  accurately  finished  to 
standard  gauges  and  are  absolutely  inter- 
changeable on  all  locomotives  of  the 
same  class  and  size. 

This  cuts  out  long  delays  when  parts 
wear  out,  as  parts  liable  to  wear  can  be 
kept  on  hand  or  shipped  promptly  from 
our  works. 

MONTREAL  LOCOMOTIVE  WORKS,  LIMITED 

DOMINION  EXPRESS  BUILDING.  MONTREAL,  CANADA 


Sand 

and 

Gravel 
Plants 


"Dull  Sand  and  Gravel  Plants  are  made  to  include  the  operations  of  obtaining  the  material  and  conveying  it  to  the 
plant  for  washing  and  sorting  into  various  sizes.  We  have  had  wide  experience  in  designing  and  erecting  hundreds 
of  plants  for  a  variety  of  uses  and  under  all  conditions.  The  illustration  shows  a  "Dull"  plant  with  sand  and  gravel 
being  excavated  and  conveyed  to  plant  by  a  "Dull"  drag  line  excavator.  "Dull"  improved  conical  screens  are 
arranged  to  make  two  sizes  of  sand  and  two  of  gravel. 


Writa  ut  for  our  illustrated  Catalosue. 


The  Raymond  W.  Dull  Co,,  in  Washington  St.,  Chicago 

CANADIAN   SALES  AGENTS 

Mills  Bros.,  215  Ryrie  BIdg.,  TORONTO        Bentz-Richardson  Co.,  WINNIPEG 
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The  Ormsby-Lupton  Steel  Sash 
The  Superior  Steel 


1 

J 

L 

IJ 

n 

H 

I  1 

( 

Sash 

Gives  Fire  Protection 

Lowers  Insurance 

Rates 

Can  be  purchased  very 
little  in  advance  of 
the  price  of  Wooden 
Sash. 


Send  for  Catalogue  and  Prices, 
A.  B.  Ormsby  Company,  Limited 

A      •  »  J     ,1.  TORONTO 

Associated  with 

The  Metal  Shingle  &  Siding  Co.,  Limited 

Preston      Montreal       Winnipeg       Saskatoon  Calgary 


Keith 
Fans 


The  oppor- 
t  u  n  i  t  y  for 
greater  econ- 
omy and  effic- 
iency in  Heat- 
ing and  Ven- 
tilating  is  em- 
phasized in  the   "Keith"   Fan.  Com- 
parative tests  of  other  types  of  fans  have 
resulted  in  the  "Keith"  being  proclaimed 
the  most  efficient  and  economical  in  the 

Fan  World.        Wnte  for  our  New  Catalogue  No.  55. 

SHELDONS  LIMITED,  Gait.,  Ont. 

Toronto  Of f ice :  609  Kent  Building 

AGENTS : 

Messrs.  liOSS  &  GUEU;.  iVi  Jaiiien  .St.,  Montreal,  Que. 
Mcisra.  W.XLKKK'.S  LTD.,  m'.'ei  Stanley  .St.,  Winnipeg.  Man. 
Messrs.  GOUMAN.  CI.ANCEY  &  GUINDLEY.  LTD.,  CulKnry 

and  F.dnionton,  Alta. 
Messrs.  ROBKRT  HAMILTON  &  CO..  LTD.,  Bank  of  Ottawa 
lililk,'..  Viincoiivcr,  H.  C. 


We  can  supply  you  with  Hangers  to  carry 
any  size  door  and 

Parallel  Equipment 
in  the  strongest  style  of  track. 
The  Round   Track  with  Adjustable 
Supports. 


^Manufacturers  of 


The  best  goods  in  the  hanger  line 

ALLITH  MFG.  CO.,  LIMITED 


HAMILTON 


Galvanized 
Steel  Tanks 


Reservoir  Tanks 
Water  Tanks 
Dipping  Tanks 
Toat  Pans 
Oil  Storage 
Tank  and 
Measuring  Pumps 


Prices  quoted  promptly  on  heavy  gal- 
vanized steel  tanks  for  every  purpose. 

Wayne  Measuring  Systems  for  handling 
your  gasoline  and  oils  will  save  you 
money. 

Wayne  Oil  Tank  &  Pump  Co. 

Limited 

Woodstock,  Ont. 
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For  speed  in  Derrick  Swinging 

No  Dead  Centers 


DAKE  Swinging  Gear 


a  7   II.    i'.   engine  and  swinginj^j  geai 
compact  42  in.  x  4(i-in.  base? 
That  is  the  DAKE. 
(  an  lie  installed  in  any  convenient 
place   near   main    lujist   or   can  he 
bolted  to  the  skirls  in  front  of  yonr 
double  drum  hoist.     The  swinging 
drum  is  low,  giving  lots  of  clear 
ance  for  the  Iioisting  lines. 
The  compact   DAKE  square-piston 
motor,  for  air  or  steam,  has  only 
two  moving  parts,  and  can't  stick 
on  a  dead  center.     QUICK  .\C'\' 
T  NCi — troiible-proof. 
Write  for  the  Dake  catalog  just  out. 


DAKE  ENGINE  CO.,  Grand  Haven,  Mich..  U  S.A. 


Ornamental 
Lighting  Poles 

During  the  past  few  months  we  have  sup- 
plied ornamental  lighting  standards  for  the 
following  places : — 

Brantford,  Ontario 
Edmonton,  Alberta 
Windsor,  Ontario 
Outremont,  Quebec 
London,  Ontario 
Orillia,  Ontario 
Listowel,  Ontario 
Peterborough,  Ontario 
Belleville,  Ontario 

Good  public  lighting  is  a  great  asset  to  any 
town  or  city  as  it  contributes  directly  to  its 
growth  and  prosperity. 

We  make  a  specialty  of  this  business,  and 
are  in  a  position  to  supply  you  with  attractive 
designs  at  interesting  prices. 

Write  our  lighting  pole  department  for  full 
information. 

William  Hamilton  Company 

Peterborough,  Ontario 


Sand,  Gravel  and  Crushed  Stone 

Lime  Fire  Clay 

Cement  Fire  Brick 

Plaster  Sewer  Pipe 

Hair  Weeping  Tile 

Building  Stone 
Our  prices  are  right  and  our  service  good. 

Britnell  &  Co.,  Limited 

C.P.R.  Crossing,  Yonge  St.,  North  Toronto 

Phones,  Office  North  ^  g^j     Eveninei,  North  2107 


Goold,  Shapley  &  Muir  Co. 

Calgary 


Limited 

Brantford        Winnipeg  Regina 


Towers 
and  Tanks 
for  all  pur- 
poses. 

Concrete 
Mixers 

Gas  and 
Gasoline 
Engines 

Hoists 

Windmills 


Water   supply   outfits   of  every 
description. 

CORRESPONDENCE  SOLICITED 


Cawthra  Mulock,  President 


Gordon  F.  Perry,  General  Manager 


NATIONAL   IRON   WORKS,  Limited 

Head  Office,  Works  and  Docks  :— TORONTO 


every  size  for  Water,  Gas,  Culvert  or  Sewer,  Carried  in  Stock  at 
Lake  or  Rail  Shipments  TORONTO  and  PORT  ARTHUR 
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Woodhouse  Chains  for  Contractors 
and  Engineers  have  a  great  record 


Thousands  of  experiments  covering  a 
term  of  many  years,  working  in  rock, 
gravel,  coal  banks  —  in  construction 
work  of  a  hundred  different  sorts — have 
demonstrated  one  great  truth: 

That  Woodhouse  Chains  are  Best 
by  test  and  enduringly  satisfactory 

They're  made  from  specially-rolled, 
double-refined  iron  of  the  finest  pos- 
sible quality  for  their  special  require- 
ments. They  stand  a  lot  of  terrific 
usage  and  while  they  do  break  and  wear 
out,  the  book  of  costs  shows  that  the 
chain  expense  of  those  who  use  them  is 
lessened  after  Woodhouse  Chains  are 
adopted. 

Send  for  catalogue  and  prices 

Woodhouse  Chain  Co.,  Trenton,  N.  J. 

Specialists  in  Crane,  Cable,  Conveyor,  Dredge,  Steam  Shovel,  Block 
and  other  chains,  standard  measurements  or  made  to  measure. 


Neptune  Meter  Co. 


Manufacturers  of  the 
well-known 


TRIDENT 
Frost «  Proof 
Water 
Meters 

Write  for  Catalogue 


Main  Office      -      90  West  Street 
NEW  YORK  CITY 


X   m  .f  >1  M  X ,»  X  ,f  .T  ,1 ,f  ..f  .»:.f  9  9  mJ9  x  ».f     .f  ***.^  ' 


Make  Money  in  Bad  Weather 

Put  your  men  at  work  erecting  "MET-  . 
ALLIC"  CEILINGS  AND  WALLS.  If 
yoa  work  it  right,  you  can  always  have  a 
job  or  two  ahead.  It's  profitable,  too — 
in  good  weather  or  bad,  if  you  use  Met- 
allic Roofing  Company  goods.  There  is 
many  a  prospect  near  you  ready  for  the 
"Metallic"  proposition.  VVe  send  adver- 
tising matter  and  help  you  with  build- 
ing plans  and  suggestions.  Write  us  now. 

Metallic  Roofing  Co.,  Ltd. 

Toronto     Manufacturers  Winnipeg 


SPRINKLER 

TANKS 

and 

TOWERS 

We  are  the  largest 
manufacturers  in 
Canada  of  both 
woodanclsteelTanks 
and  substructures  for 
factory  sprinkler  sys- 
tems and  for  Muni- 
cipal 

Railroad  and 

Suburban 
Water  Supply 

We  shall  be  pleased 
to  furnish  you  with 
all  the  information 
and  data  you  may 
require  on  this  class 
of  work. 

Send  us  your  blue 
prints  for  estimates. 

Send  for  special  Tank  and  Tower  Catalogue 

Ontario  Wind  Engine  &  Pump  Co. 

Toronto    Montreal  Limited        Winnipeg  Calfjary 


66 


THE   CONTRACT  RECORD 


August  2.1,  1915 


Current  Prices  of  Building  and  Engineering  Materials 


TORONTO  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — delivered  in  5-banel  lots,  $1.85  per  bid.; 
with  bags,  $2.25;  car  lots,  $1.50  on  the  track, 
with  pkgs.  $1.90. 

Lime— grey  38c,  white  40c  per  100  lbs.,  deliver- 
ed in  not  less  than  1500  lb.  lots.  At  the 
warehouse,  white  37c,  grey  35c. 

Brick — No.  1  dry  pressed  red  brick,  $17;  buff. 
$17  f.o.b.  the  job;  No.  2,  $14;  common  red 
stock  brick,  $11  to  $14;  grey,  $11  to  $12; 
wire-cut  brick  for  foundation  work,  $8.50  on 
the  cars,  delivered  $0.50;  "Tapestry"  brick, 
local,  $12  to  $20,  imported.  $20  to  $30;  sand- 
lime  brick,  $7.50;  King  Edward  Siding;  $0.50, 
at  the  mill;  $8.50  delivered  on  the  job.  Pav- 
ing brick,  No.  1,  $18  per  M.  f.o.b.  West  To- 
ronto; No.  2  $14;  paving  blocks,  No.  1,  $24 
per  M. ;  No.  2,  $18.  Sun-Tex  face  brick,  $16 
to  $20  per  M. ;  Denison  interlocking  hollow 
tile,  $C0  per  M.    Lots  over  100,000,  $55. 

Concrete  brick — Quotations  f.o.b.  Toronto: — 
White  $52,  butT  $28,  grey  $27,  plain  pressed 
$17,  red  $27.  Other  quotations  on  applica- 
tion. 

CRUSHED    STONE,    SAND,    AND  GRAVEL 

Toronto  prices,  F.  O.  B.  Car : 

Crushed  stone— 2-in.,  $1.05;  1-in.,  $1.10;  )i  in., 
$1.10;  rubble  stone,  in  car  lots,  $1.15  per 
ton  f.o.b.  car. 

Sand — for  cement  or  brick  work,  $1.05  per  cu. 
yd.,  f.o.b.  Toronto,  C.  P.  R.  siding;  85c  to 
$1  per  cu.  yd.  f.o.b.  Toronto,  G.  T.  R.  siding. 

Gravel— $1.05  per  cu.  yd.,  f.o.b.  C.  P.  R. 

LUMBER  (BUILDING  MATERIAL) 
Toronto  prices   (wholesale)   delivered : 
Hemlock— 2  x  4  in.  to  2  x  12  in..  8  to  It!  ft., 

$20-  18  ft.,  $23;  1-in.  Hemlock  No.  1  $21; 

No.  1  Hemlock  decking  $22  to  $23;  No.  I 

Hemlock,  dimension  and  1  in.,  $16  to  $18. 

Pine— 1  in.  by  4  in.  to  6  in.,  $27;  1-in.  by  8-in 
$29;  1-in.  by  10-in.,  $30;  1-in.  by  12-in.,  $30 
to  $32;  2-in.  by  4-in.  to  13  in.  white  pine, 
12  ft.  to  IG  ft.  long,  $20  to  $31;  7/8__by  « 
and  10-in.  pine  shelving,  $33  to  $36;  7/8  x 
12-in.  pine  sheiving,  $45;  .\o.  1  vvlnte  pine 
flooring,  $34;  No.  1  spruce  flooring,  $20;  No. 
1  pine  decking  D  2  S,  $28;  spruce  decking, 
$26;  No.  1  pine  V.  or  beaded  sheeting, 
$35;  No.  2  ditto,  $.32;  pine  trim  4  in.  cas- 
ing, $1.75  per  100  ft.;  5-in.  ditto,  $2;  8-in. 
pine  base,  $2.75  to  $3.25;  4-in.  pine,  window 
stool,  $2.75. 

Shingles— XXX  B.  C.  shingles  $3.35;  N.  B. 
extras  $4;  N.  H.  clears  $3.45;  No.  1  pine  lath 
$5  50;  No.  2  pine  lath  $4.75;  No.  1  spruce 
lath  $4.25. 

Dimension  Timber  (B.  C.  Fir)— 8  x  8,  10  x  10, 
10  X  12.  12  x  12,  12  X  14,  8  X  10,  8  x  12, 
10  X  14.  14  X  14.  8  X  14,  12  x  10,  14  x  10, 
IG  x  16,  $32,  retail  $37 ;  10  x  16,  14  x  18,  16  x 
18,  $39;  8  x  16,  12  x  18,  18  x  18,  $36;  16  x 
18,  14  X  20,  16  X  20,  $36.50;  8  x  18,  12  x  20, 
18  x  20,  $40;  10  x  20,  $37.50;  8  x  20,  14  x  22, 
16  X  22,  18  X  22,  20  x  22,  22  x  22,  $45 ;  12  x 
22,  $39;  10  x  22,  $39.50;  8  x  22,  14  x  24,  18  x 
24,  20  X  24,  22  x  24,  24  x  24,  12  x  24.  10  x 
24.  $45. 

STEEL  AND  IRON 

Steel  and  Iron  Bars- $2.25  base;  twisted  and  de- 
formed, $2.50;  structural  sections  $2.75  to  $3. 

Galvanized  iron — 28  gauge  $5.35. 

Cast-iron  pipe — Standard  prices,  carload  lots,  f.o.b. 
Toronto;  4in.  $34  per  net  ton;  6-in.  to  12- 
in.  $33;  12  in.  up  $32.50.  with  $1  extra  for 
gas  pipe. 

Corrugated  Sheets — 26  gauge  $5.20  per  sq.,  28 
gauge  $3.00  to  $3.50  per  100  pounds. 


SUNDRIES 

Hard  wall  plaster — unsanded,  from  $8  to  $8.50, 
bags  extra;  sanded  $4.50,  in  car  lots  at  the 
yard. 

Hydrated  lime— $9.50  to  $11  in  20  ton  car  lots. 

Plaster  of  Paris — Anchor,  Crown  and  Standard 
white  brands,  $1.50  per  bbl. ;  Shield  brand 
$1.25;  New  Brunswick  $2.50. 

Rope — manilla,  16c  basis,  second  grade  13c  basis, 
sisal  rope.  lO'/iC  basis;  African  rope  13c. 

PAINTS  AND  OILS 
White  lead — ground  in  oil,  $9.40  per  100  lbs. 

Boiled  linseed  oil — in  bbls..  85c.  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  82c.  per  gal. ;  red  lead, 
dry,  $8  per  100  lbs. ;  putty  in  bulk,  bbls.. 
$3.50  per  100  lbs.;  in  100-lb.  drums,  $3.85; 
putty  in  25-lb.  tins,  $4.00  per  100  lbs.  ;  steel 
sash  putty,  $4.00  per  100  lbs. ;  turpentine,  in 
bis.,  68c.  per  Imp.  gal.,  southern  gauge. 


MONTREAL  PRICES 

CEMENT,  LIME,  AND  BRICK 
Cement — $2.00    steam    car    load    lots,  including 

sacks. 

Lime — Hydrated,  $12  per  ton;  lump,  $9. 

Brick — No.  1  pressed,  $17;  No.  2  pressed,  $15; 
Manganese  rustic,  $20;  butf  rustic,  $20;  red 
rustic,  $14;  buff  (smooth),  $21;  butt  (rough), 
$25;  plastic,  $8.75;  C.  P.  R.  50c  extra  except 
for  plastic.  Dominion  silicate,  1st  quality, 
$13;  second  quality,  $10.50;  all  f.o.b.  Mont- 
treal. 

Concrete  Brick— grey  $22,  red  $22,  buflf  $23, 
white  $45,  plain  pressed  $12  per  thousand, 
all  f.o.b.  Montreal  (C.  P.  R.  terminals). 

CRUSHED    STONE,    SAND,   AND  GRAVEL 

Crushed  Stone — 2  in.,  $1.40;  W  in.,  $1.65;  H  ''"-, 
$1.75,  per  ton,  delivered. 

Sand — 95c  per  ton,  car  loads,  on  cars. 

Gravel — $1.20  per  ton  f.o.b.  cars. 

EXPLOSIVES 
Forty  per  cent,  dynamite  $17.75  per  100  lbs. 
in  single  case  lots  of  50  lbs.  each;  50  per 
cent,  at  $19.25;  60  per  cent,  at  $20.75  f.o.b. 
Montreal.  Blasting  at  $2  per  25  lb.  keg. 
Detonators,  No.  3  containing  charge  of  8.3 
grs.,  $8.50  per  1,000;  No.  6,  15.4  grs.,  $11.25; 
No.  7,  23.1  grs.,  $14.50;  No.  8,  30.8  grs., 
$18.50.  Batteries,  St'd  Rack  Bar,  "Push 
Down,"  No.  2  capacity  10  shots,  15  lbs.  net 
weight,  $15.00  each;  No.  3,  20  shots,  25  lbs., 
$22.00;  No.  4,  50  shots,  45  lbs.,  $42.00;  No. 
5,  100  shots,  53  lbs.,  $70.00.  Leading  wire, 
in  coils  of  500  ft.,  Ic.  per  ft.;  leading  wire, 
twin  cable,  in  coils  of  250  ft.,  3c.  per  dble. 
ft. ;  connecting  wire  in  coils  or  spools,  50c. 
per  lb.  Electric  blasting  caps,  per  100:  4- 
foot,  single  strength  $3.50,  double  strength 
$4.10;  0  foot,  single  $4.04,  double  $4.64;  8- 
foot,  single  $4.58,  double  $5.18;  10  foot, 
single  $5.12,  double  $5.72;  12-foot,  single 
$5.6G,  double  $6.26;  14-foot,  single  $6.20, 
double  $6.80;  16  foot,  single  $6.74,  double 
$7.34;  18-foot,  single  $7.28,  double  $7.88; 
20-foot,  single  $7.82,  double  $8.42;  22-foot, 
single  $8.57,  double  $9.17;  24-foot,  single 
$9.32,  double  $9.92;  26-foot,  single  $10.07, 
double  $10.67;  28-foot,  single  $10.82,  double 
$11.42;  30-foot,  single  $11.57,  double  $12.17. 

STEEL  AND  IRON 
Steel  angles — 3  in.  x  3  in.  and  up,  $2.75;  1  in. 
x  1  in.  X  in.,  25c.  extra;  ii  in.  xf4  in. 
X  li  in.  50c.  extra.  Boiler  plates — !4  in. 
thick  and  thicker,  $2.20.  Circular  plates — 
Flange  quality,  30  in.  dimensions  and  over, 
$2.45;  under  30  in.  dimensions.  $2.65.  Beams 
and  channels — Under  35  lbs.  per  yd.,  $3.00; 
35  lbs.  per  yd.  and  over,  $2.85,  f.o.b.  Mont- 
real, net  cash.  Corrugated  iron — 26  gauge, 
$3.85;  28  gauge,  $3.50  per  sq.  net  cash.  Cop- 
per bearing  sheets — Keystone  black,  28  U.  S. 
gauge,  $3.15  per  100  lbs. 

SEWER  PIPE 
Straight  pipe   (per  foot) — 4-in.,  25c;   6-in.,  40c; 
8-in.,  55c;  9-in.,  10c;  10  in.,  80c;  12-in..  $1 ; 
24-in.,  $3.26.    Bends,  each,  76c.  $1.20;  $2.20, 


$2.80,  $3.20,  $4.00,  $13.  Double  collar,  75c, 
$1.20,  $2.20,  $2.80,  $3.20,  $4.00,  $13.  Single 
branch,  2  ft.,  $1,  $1.60,  $2.50,  $.3.15,  $3.60, 
$4.50,  $16.25.  Double  branch,  2  ft.,  $1.75, 
$2.80,  $3.85,  $4.90.  $5..'')0,  $8,  $26.  Y.  Pipe, 
2'/2  ft.,  $2,  $3,  .$4.12,  $5  25,  $6,  $8.5^^  $27.60. 
Syphon,  $2.25,  $3.60,  $6.60,  $8.40,  $9.6fJ,  $15, 
(12-in.;  liuchan  trap  cesspools,  aouble 
syphon,  running  trap  and  hand. hole  trap, 
$2.25,  $3.60,  $6.0,  $8.40,  $9.60,  $15  (12-in.) 
These  prices  are  subject  to  a  discount  of  SO 
per  cent. 

SUNDRIES 

Hard  wall  plaster — $10.00  per  ton.  Plaster  of 
Paris — $2.35  per  bbl.  Rope — Best  Manilla, 
16c  basis  per  pound;  British  manilla,  13^c 
basis;  African  hemp,  I'iyic.  ;  sisal  rope,  ll'/ic. 
basis;  lath  yarn,  lO^c.  Boiled  linseed  oil — 
in  barrels,  72!/ic.  per  gal.  of  9  lbs.  Raw  lin- 
seed oil — in  barrels,  70c.  per  gal. 


WINNIPEG  PRICES 

CEMENT,  LIME,  AND  BRICK 

Cement — Delivered  in  5-bbI.  lots,  $2.(>0;  in  car 
load  lots,  $2.20.    Bags  10  cents  extra. 

Lime — Grey,  34  cents  per  bushel;  white,  32  cents. 
Kelly  Island  lime  $2.10  per  200  lbs. 

Brick — No.  1  dry  pressed,  red  and  buff,  $35; 
common  red  stock,  $25;  common  grey 
stock,  $12;  No.  1  enamelled  brick,  all  col- 
ors, from  $100;  sandlime,  $12;  firebrick, 
$52.50. 

CRUSHED  STONE,  SAND,  AND  GRAVEL 

Crushed  Stone— 2-in.,  $2.50  per  yd.;  1-in.,  $2.75; 
ii-in.,  $2.75;  stone  dust,  $2.25;  rubble  stone, 
car  load  lots,  delivered,  $13  per  cord.  Del. 
south  of  Assiniboine  $1  extra. 

Sand — For  cement  or  brick  work,  delivered, 
Winnipeg,  $1.85  per  cu.  yd. 

Gravel — Per  yd.,  delivered,  $1.85. 

Crushed  Granite — I'A  and  2-in.,  $2.65;  M  in.  and 
1-in..  $2.90;  J4-in.  and  dust,  $3.20. 

LUMBER  (BUILDING  MATERIAL) 
(15  per  cent,  discount  for  cash) 

Flooring — No.  2  red  pine,  4  in.,  $43;  6  in.,  $46; 
No.  3  red  pine,  4  in.,  $38;  6  in.,  $40;  No.  4 
red  and  white  pine  or  spruce,  4  in.,  $28;  6 
in.,  $.32;  No.  1  and  2  fir,  edge  grain,  3  in., 
$00;  4  in.  and  6  in.,  $55;  No.  3  fir,  edge  and 
flat  grain,  4  and  6  in.,  $45;  No.  4  fir,  ship- 
lap  grade,  4  and  6  in.,  $32;  common  2x6 
pine,  spruce  or  fir,  4  and  6  in.,  $33;  No.  2 
white  pine,  4  and  6  in.,  $55;  No.  3,  $45;  No. 
2  red  pine,  4  and  G  in.,  $46;  No.  3,  $40;  No. 
4,  $32;  No.  5,  $24. 

Dimension  Timber  (No.  1  pine,  spruce,  tamarac, 
fir  or  cedar)— 8  x  8,  8  x  10,  10  x  10,  10  x 
12,  12  X  12,  $38;  10  x  14,  14  x  14.  14  x  16, 
6  X  10.  6  X  12,  8  X  12,  $39;  10  x  16,  12  x  16, 
16  X  16,  14  X  18,  16  x  18,  18  x  18,  20  x  20. 
$40;  6  x  14,  8  x  14,  12  x  18,  18  x  20,  $42;  6 
X  16,  6  X  18,  6  X  20,  8  X  16,  8  X  18,  8  x  20. 
10  X  18,  10  X  20,  12  X  20,  14  x  20.  16  x  20, 
$43. 

Pine — 1-in.  common,  6  to  10  in.,  $105;  12  in., 
$110;  pine  trim  4-in.  casing,  $3.70  per  100 
ft.  5!4  in.  ditto,  $4.40;  8-in.  pine  base,  $6; 
10-in.,  $7;  4-in.  pine  window  stool,  $7.50. 

Shingles— No.  1  B.  C.  cedar,  $4;  No.  2,  $3.50; 
No.  1  B.  C.  cedar  dimension.  $5.50;  band- 
.  sawn,  $7. 

STEEL  AND  IRON 
Steel — Round   bars,   $2.35  per   100   lbs. ;  square 
twisted,  $2.45  per  100  lbs. ;  channels,  angles, 
beams  and  plates,  $2.95  per  100  lbs. 

Cast  Iron  Pipes — Standard  price,  car  load  lots, 
f.o.b.  Winnipeg,  $38  per  ton. 

(Continued  on  page  68) 
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RAILS  BILLETS 
Concrete  Reinforcement  Bars 

Plain  Round,   Square  and  Cold  Twisted  Squares 

DOMINION  IRON  &  STEEL  COMPANY 

LIMITED 

BAR  STEEL 


Warehouse  Stocks  ; 

Sales  Offices  : 

SYDNEY.  N.  S. 

SYDNEY,  N.  S. 

Mills  and  General 

MONTREAL,  QUE. 
TORONTO,  ONT. 

MONTREAL 
112  St.  James  St. 

TORONTO 
18  Wellington  St.,  E. 

Offices : 

SYDNEY,  N.  S. 

FT.  WILLIAM.  ONT. 

WIRE  NAILS     'He.  WIRE  PRODUCTS 


Hardwall  Plaster,    Cement  Plaster,    Land  Plaster 
Whitewall  Finish,    Plaster  of  Paris 

*'  Pillar  Brand  "  Gypsum  Products  are  calcined  and  prepared 
by  expert  workmen  under  experienced  supervision.  The 
material  used  is  the  best  grade  of  pure  Nova  Scotia  rock. 
Our  facilities  for  handling  crushed  g}  psuni  arp  unexcelled. 
Shipments  b}'  rail  or  water. 

Write  Us. 

The  lona  Gypsum  Co.,  Limited 

Head  OfHcey  Sydney,  N.  S.  MillSy  lona,  N.  S. 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continued. 


(Continued  from  page  (66) 

SEWER  PIPE 
Sewer  Pipe — VVliolesale  prices  f.o.b,  Winnipeg, 
per  ft.,  ;{  in.,  1)  cents;  4  in.,  11  cents;  5  in., 
](■>  cents;  6  in.,  iH'/i  cents;  8  in.,  30  cents; 
9  in.,  35  cents;  10  in.,  40  cents;  12  in.,  50 
cents;  15  in.,  75  cents;  18  in.,  $1.00;  20  in., 
$1.50;  24  in.,  $2.00. 

SUNDRIES 

Hard  Wall  Plaster — Unsanded,  $l.'i  per  ton;  sand 
ed,  $7.50,  delivered  on  job.  Plaster  of  Paris, 
$15.50  per  ton ;  Hammer  Brand,  $3.75  per 
bbl.,  in  bags  $15.00. 

PAINTS  AND  OILS 

Paints  and  Oils. — White  lead,  ground  in  oil,  $11.50 
per  100  lbs.  ;  boiled  linseed  oil,  in  bbls.,  98 
cents  per  gal. ;  raw  linseed  oil,  in  bbls.,  95 
cents  per  gal. ;  dry  red  lead,  $10.00  per  100 
lbs.;  putty  in  bulk,  $3.25  per  bbl.;  putty  in 
25-lb.  tins,  $3.75;  turpentine,  in  bbls.,  80 
cents  per  gal.  Mixed  paint,  ordinary  colors, 
per  gal.,  $3.10. 


VANCOUVER  PRICES 

CEMENT,  LIME,  AND  liRICK 
Cement — Grey  Portland,  $2.35  per  bbl.  f.o.b.  ware- 
liouse,  sacks  extra;  Keens  cement,  $.'{2  per 
ton.  sacks  extra;  fine  white,  $7.50  per  bbl.  of 
300  lbs. ;  superfine,  white,  $9.50  per  bbl.  ; 
white  Portland  cement,  $7.50  per  bbl.  of  350 
lbs.,  sacks  10c.  extra,  f.o.b.  Vancouver. 

Lime — $1.35  per  bbl  f.o.b.  warehouse  or  delivered. 
-3JEM  -(i-o-J  ll<(  oi  (;>(;  '.^  H  iil  p-?i  uouuuo  ) — sjoug 


house.  .$9  to  $11  in  car  lots  f.o.b.  Van- 
couver ;  pressed  red  brick,  $30  f.o.b.  wharf 
Vancouver;  i)ressed  buc  brick  $40  at  ware- 
house; $33  in  car  lots;  tapestry  brick,  $45  at 
warehouse;  impervious  brick,  $45  f.o.b.  build- 
ings ;  fire  brick,  $35  in  car  lots,  $40  in  ware- 
house ;  fire  clay,  $12  per  ton  in  car  lots. 

CRUSHED    STONE,    SAND,   AND  GRAVEL 

Crushed  stone— 2-in.,  $1.40;  1  in.,  $1.50;  3/8  in., 
$1.50,  all  f.o.b.  scows. 

Sand — Brick  and  plaster  sand  $1  per  cu.  yd. 
f.o.b.  bunkers. 

Gravel — $1.25  per  yard  delivered. 

LUMBER   (BUILDING  MAFEKIAL) 
Vancouver  prices  f.o.b.  mills: 
Timber  (B.C.  fr.)— all  sizes  up  to  12  x  12,  $10 
to  $12;  up  to  14  X  14,  $11  to  $13;  sizes  from 
16  X  16  to  20,  8  X  20,  $13  to  $15  squares. 

Common  fir,  cedar,  hemlock  and  spruce — small 
dimensions,  up  to  20  feet,  $12;  22  to  32  feet, 
$14;  boards  and  shiplap,  $12;  No.  1  and  2 
edge  grain  flooring,  ceiling  and  siding,  $30; 
No.  1  and  2  flat  grain  flooring,  ceiling  and 
siding,  $25;  No.  1  XXX.  B.  C.  shingles, 
$2.10;  fir  lath,  $2. 

STEEL  AND  IRON 
V^ancouver  prices  f.o.b.  warehouse: 
Steel — (round    and    square    bars)    $2.75  base; 
twisted  and  deformed,  $2.90;   structural  sec- 
tions $3.25  to  $3.75. 

Galavanized  iron — 28  gauge,  $5.75  per  100  lbs. 


Corrugated  iron — 26  gauge,  6,  7  and  8  ft.  iheett 

$4.45,  9  and  10  ft.  sheets,  $4,60  per  square. 
Black  steel  sheets,  24  gauge,  $3.40  per  100 
lbs. 

Steel   channels   and   beams,  angles   and  plates — 

$3.25  to  $3.75  per  100  lbs.,  depending  on 
size,  quantity  and  specifications. 

SEWER  PIPE 
Sewer  pipe — Vancouver  prices,  f.o.b.  warehou»c, 
4  in.,  12'Ac.  per  ft.;  6  in.,  21c.  ft.;  8-in.,  30c. 
ft.;  10-in.,  40c.  ft.;  12  in,  50c.  ft.;  15-in., 
$1.05  ft.;  18-in.,  $1.25  ft.;  20-in„  $1.50  ft.; 
24-in.,  $2.25  (all  net  prices). 

SUNDRIES 

Hard  wall  plaster    $13,00  in  car  lots  f.o.b.  Van- 
couver, bags  extra. 
Hydrated  lime— $13  in  car  lots. 
Alca  lime — $16  per  ton. 

Plaster  of  Paris — Hammer  brand,  .$4  per  bbl. 
Finishing  Plaster — $15  per  ton,  sacks  extra, 
Welsh  slate — $11.50  to  $12.00  per   square,  f.o.b. 
Vancouver. 

Rope — Manilla,  full  coil,  16c.  basis ;  2nd  grade, 
14^c.  basis;  sisal  rope,  12^c.  basis. 

PAINTS  AND  OILS 
Mixed  paint — per  gal.,  $2.75  to  $3.25. 
White  lead— ground  in  oil,  $11.50  to  $12,50  per 
100  lbs. 

Boiled  linseed  oil — in  bbls.,  $1.25  per  gal.  of  9  lbs. 

Raw  linseed  oil — in  bbls.,  $1.25  per  gal. ;  red  lead, 
dry,  $10  to  $11  per  100  lbs.;  putty  in  bulk, 
bbls.  3c. ;  putty  in  25-lb.  tins,  4c. ;  turpentine 
in  bbls.,  90c. 


Paroid  Roofing  is  the  foundation  on  which  the  roofing  and  building  product 
business  of  more  successful  NEPONSET  Dealers  has  been  built  than  any 
other  one  item. 

NEPDNSET 

PAROID  ROOFING 

is  one  of  the  best  known  of  our  brands.  It  is  however  only  one  of  a  large  line.  We  also 
make  NEPONSET  Wall  board,  the  most  practical  substitute  for  laths  and  plaster  that  has 
ever  been  put  on  the  market.  It  is  made  in  several  finishes  and  its  surfaces  have  been 
waterproofed  so  that  it  is  all  ready  to  apply,  and  needs  no  further  decoration. 


 COUPON  

Bird  &  Son, 

Department  R, 

Hamilton,  Ont. 

Please  send  us  the  following  information  in  regard 
to  your  roofing  and  wall  board: 


Name  

Address 


NEMHSEI 

•  PRODUCTS 


Bird  &  Son,  Hamilton,  Ont. 

Montreal  St.  John  Winnipeg 

Calgary  Vancouver 


August  25,  1915 


THE   CONTRACT  RECORD 


69 


Burlington  Steel  Co. 


(Formerly  Canada  Steel  Co.,  Ltd.) 

Hamilton,  Canada 


Limited 


STEEL  BARS 

for  Reinforcing  Concrete 

Rounds,  Squares,  Flats,  Twisted  Squares,  Angles,  T-Bars, 
Ovals,  Half  Ovals,  Half  Rounds,  Bands,  Special  Sections. 

3  4  ,  7/8'  and  1    Channels  for  use  with  Metal  Lathing 

CROSS  ARM  BRACES— POLE  SHIMS 


Plain  and  Galvanized 


Prompt  Shipment  from  Stock 


"Come  and  take  a  look  at  the  9  x  12  you 
furnished  us,  it  is  doing  fine  work." 

Mighty  nice  to  be  greeted  in  the  above  manner,  particularly  gratifying  because  ihe 
Engine  was  handling  a  big  clamshell  continuously — which  as  you  know  is  one  of  the 
hardest  forms  of  service — and  the  speaker  a  man  of  broad  experience. 

We  can  fill  your  requirements  just  as 
satisfactorily. 

Hoisting  and  Material  Handling  Plant 
is  our  specialty. 

Let  us  have  your  inquiry  for  whatever  you  need 
in    the    way    of    HOISTS.  CLAMSHELLS, 
PUMPS.    DERRICKS,    DREDGES.  Etc. 
We  can  interest  you. 


H.  E.  Pr,.\NT  ITsm  St.  James  Street,  Montreal, Que. 

UORT.  HA\fII,TOV  k  CO   Viuioouvor.  II. H. 


AOKNTS:— 


M.  Beatty  &  Sons 

Main  Office  &  Work.:  Limited 

Welland,  Ontario 

Toronto  Branch  : 

4th  Floor,  154  Simcoe  Street 


E.  LEONAUn  &  SONS   St.  John,  N.B. 

KEI,LY  POWELL.  LTD.,  McArthur  Bldt,.,  Winnipep.  Jlnii. 
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AuKUst  25,  1(J1.-, 


Jambx  Thomson,  Preiident. 


J.  G.  Allan,  Vic»-Praiidant. 


Jahrs  a.  THoMaoH,  Saoratary. 


GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


Manufacturers  of 


CAST  IRON  I>l 


Flexible  and  Flange  Pipe, 
Special  Castings  and  all  kinds  ^ 

3  inches  to  6o  inches  diameter 

of  Waterworks  Supplies.  Water,  Gas,  Culvert  and  Sewer 

HAMILTON.  ONT. 


Water  Supply 
from 
Deep  Wells 

is  obtained  at  a 
minimum  cost  by 
use  of  our  deep 
well  pumps. 

Write  for  Bulletin  26 
explaining  the  use  of 
Cook's  Patent  Brass 
Tube  Well  Strainer. 


A.  D.  COOK 

Lawrenceburg,  Indiana,  U.  S.  A. 

Manufacturer  of  a  Complete  line  of  DEEP  WELL 
SUPPLIES  including  Steam,  Belt  and  Motor  Driven 
DEEP  WELL  PUMPS,  Wind-mill  and  Hand  Pumps, 
Working  Barrels  and  Valves,  Pump  Rods  and  Pump 
Rod  Joints,  Drill  Rods  and  Drill  Rod  Joints,  Drilling 
and  Well  Tools. 

Catalogue  Mailed  Upon  Request 


Water  Purification 
RANSOME 

Drifting  Sand  Filters 


THIS  system  has  been  accepted  by 
the  City  of  Toronto  after  a  thor- 
ough test,  and  a  plant  having  a 
daily  capacity  of  6o  million  imperial 
gallons  is  now  under  construction.  The 
filters  can  be  installed  in  either  the 
gravity  or  pressure  systems. 

Designs  and  estimates  furnished  on  ap- 
plication. 

John  verMehr  Engineering  Co. 

Limited 

154  Simcoe  Street,  Toronto 


The  Canada  Iron  Corporation, 


Limited 


CAST  IRON  PIPE 


Head  Office 

Mark  Fisher  Building 
MONTREAL 


Iron  Ore,  Pig-  Iron,  Car  Wheels,  Cast  Iron  Water  and  Gas  Pipe,  Specials,  Valves,  Hydrants, 
etc^  Castingrs  of  all  kinds,  Moorin^r  Bollards  for  both  Concrete  and  Wooden  Docks, 
 Hoisting  Machinery.  
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Concrete  Bonding 
Elevator 
Overhead  Guards 

Enquiries  solicited. 

CANADA  WIRE  &  IRON 
GOODS  CO.,  Hamilton 


PIPE  BENDS 

eliminate  heavy  fittings 
economize  space, 
avoid  leaky  joints, 

save  trouble,  room  and  money 

We  make  pipe  bends  in  size  and  shape  to  meet  your 
specifications.  The  cut  above  illustrates  a  20  inch 
expansion  bend  of  16  foot  radius  containing  38  feet 
of  pipe  joined  in  the  arc  by  the  Atwood  Line  Weld. 


PinSBURGH  VALVE, 
FOUNDRY  &  CONSTRUCTION  CO. 
PinSBURGH,  PA. 


4 


ATWOOD  ATWOOD 
ENGINEERS    FOUNDERS  MACHINISTS 

Rapretented   by  W.  M.  Canipboll,  32  Albany  Ave.,  Toronto,  Ont. 


Built  foi  C.P.R.  Montreal 


CANADIAN 
CHICAGO  BR1DGE&  IRON  WORKS 

BRIDGEBURG,  ONTARIO 

Our  Specialty  is  the  Design,  Manufacture 
and  Erection  of  Elevated  Steel  Tanks 
for  Municipal,  Railroad  and  Factory  Ser- 
vice. 

We  also  design,  manufacture  and  construct 
Oil  Tanks,  Coaling  Stations,  Bridges,  Turn- 
tables, Building  and  Structural  Material. 

Write  our  nearest  office  today  for 
catalogue  No.  15 
Offices  :— 
BridgeburK,  Ontario,  1 30  Janrit  .Street 
Chicago.  Illinois,  13H0  VV.  Ul.5th  Street 
New  York,  N.Y.,  :!0  Church  Stieet 
Shops:- -Bridgeburg.  Ont. 
Chicago,  111.  Greenville,  Pa. 


Warren 
Pipe 


Ask  us  to  quote  on  your  next  order — any 
size,  3"  to  60"  diameter,  bell  and  spigot  or 
flange — also  special  fittings  and  castings 
of  all  kinds. 

For  fifty-eight  years  w  e  have  manufactured 
the  best  quality  of  cast  iron  pipe. 

Information  and  prices  on  request. 

Warren  Foundry 

and  Machine  Co. 

11  Broadway  -         NEW  YORK 


A  Scientific  Pavement 


mutt  bo 

Durable  and  Non-Abrasive. 
Non-Absorbent  and  nearly  Noiseless. 
Unaffected  by  extremes  of  Temperature 
Sightly  and  Sanitary. 
Easily  Repaired  and  easily  Cleaned. 

These  requirements  are  met  by 

Asphalt  Block  PavemenU 


Send  for  Deicrlptlve  Literature. 


The  Ontario  Asphah  Block  Company,  Limited 


Windsor,  Ont. 
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Civil 

Electrical 
Mechanical 

Directory  of  Engineers 

Contractors 

Special 

Interests 

Chipman  &  Power 

Civil  Eng-ineers 

TORONTO  WINNIPEG 

Willis    Chipman.      Geo.    IF.  Power. 


R.  S.  &  W.  S.  LEA 

Consulting  Engineers 

Water  Supply  and  Pin  ilication.  Sewerage  and 
Sewage  Disposal,  Water  Power  Development. 

Tel.  Long  Distance  Uptown  ()740  41 

New  Birks  Building,  MONTREAL 


Stick  To  It 


To  make  a  success  of 
advertising  one  must 
be  prepared  to  stick 
to  it,  like  a  barnacle 
on  a  boat's  bottom. 


Contract  Record 

&  Engineering  Review 

TORONTO 


Ko4 


>RESTON  --^i  -<31 


The  John  Gait 
Engineering  Co.,  Ltd. 

Consulting,  Civil  and 

Sanitary  Engineers 


General  Municipal  Engineering 
Specialties 


(  w 

(  an 


Waterworks,  Sewerage 
d  Electric  Lighting 

Winnipeg    Calgary  Vancouver 

John  Haddin         E.  L.  Miles 


Telephone  Main  2734 

S.  W.  HAMILTON,  B.Sc,  McGill 

Consulting  Engineer  &  Gen.  Contractor 

Reinforced  Concrete,  Water  Works,  Sewers, 
Water  Powers,  Structural  Steel,  IJridges, 

Buildings,  &c.,  &c. 
U'A    Gosford   St.  MONTREAL 


Power  &  Son, 


Architects  and  Building  Surveyors 

Merchants  Bank  Chambers, 

King^ston,  Canada 


Robert    W.  Hunt, 
President. 

Thos.  C.  Irving,  Jr. 

Vice-  Pres. 


Charles  Warnock, 
Mgr.  &  Treas. 

Jas.  W.  Moflfat, 
.Secretary. 


Robert  W.  Hunt  &  Co. 

Limited 

Engineers 

Bureau  of  Inspection 
Tests  and  Consultation 

Head  Office  and  Laboratories 
^905  McGill  Bldg.       -       Montreal,  Que. 
Branches 

Traders     Bank     Building,     Toronto,  Ont. 
Standard    Bank    Building,  Vancouver 
Norfolk  House,  Laurence  Pountney  Hill, 
London,  E.C. 


ANGLINS 

**  UMITEO  I 
CONTWCTINO 
ENGINEERS 

MONTREAL 


BUILDING  WORK. 
LARGE  OR  SMALL. 
RECEIVES  OUR 
BEST  ATTENTION 


REID  &  BROWN 

Manufacturers  of 
aARBAQE  AND  REFUSE  INCINERATORS 
Steel  Beams,  Channels,  Angles, 
Plates,  Column  Sections,  Etc., 
Always  in  Stock 

Phone  Office  and  Works: 

Main  904-905  62  Esplanade  E.,  Toronto. 


GEO.  K.  McDOUGALL 

Consulting  Enginear 

Electric  and  hydraulic  power  stations,  high 
voltage  transmission  lines,  industrial  eiectricaJ 
installations,  reports,  specifications,  tests,  etc. 

POWER  BLDG.    -  MONTREAL 


R.  O. 
WYNNE  -  ROBERTS 
Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 


The  Automatic  Surveyor  Level 

Make  your  Preliminary  Survey  with 
the  New 

Dikeman  Automatic  Surveyor  Level 

Accurate  re.sult.s  guaranteed. 
Send  for  Circular. 

DikemanSurveyorCo.,^«Vdi'oS: 


STANLEY  LIGHTFOOT 

REG'O  PATENT  SOLICITOn  ANO  ATTONNCV 

LUMSDEN   BLDG.("5  y^J,^{.")  TORONTO. 

NCW  BOOKLET  OF  COMPLETE  INFORMATION  FREE 
»>~T,o~  T...  M  3713 


H.  J.  Griswold, 
Montreal. 


B.  W.  Seton, 

Toronto. 


Dominion  Engineering 
&  Inspection  Co. 

INSPECTING  and  TESTING  ENGINEERS 

Head  Office  and  Laboratories 
318  Lagauchetiere  St.  West, 
MONTREAL 

BR.-\NCH  OFFICES: 
24  .-Ndclaide  Street  East,  Toronto. 
1003   Union  Trust   Building,  Winnipeg. 

Cement   Testing   and  Reinforced 
Concrete  Inspection. 
Mill,   Shop  and  Field  Inspection 
of  Steel  Structures  and  Bridges. 
Tests  and  Inspection  of  Iron  and 
Steel  Pipe,  etc. 

Expert  Examinations  &  Reports. 

Represented  at  New  York,  Pittsburgh  and 
Chicago;  Glasgow  and  London,  Eng. 
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"^he  Canadian  Bridge 

Company^  Limited 

WALKERVILLE,  ONTARIO 


Manufacturers  of 


Steel  Buildings 
Roof  Trusses 

RailwdLy  *nd  HigKw©Ly 
Bridges 


Locomotive  Turn  Tables  and  Structural  Steel  and 
Iron  Work  of  all  descriptions. 
Estimates  furnished  on 
application. 


The  Maritime  Bridge 

Company,  Limited 


Succeiaor*  to 


Wm.  P.  McNeil  &  Company,  Limited 


Manufacturart  of 


Bridges — Steel  Buildings 
Roof  Trusses  —  Turntables 
Towers — Girders  and 
Structural  Steel  Work 

of  all  kinds 

Ettimatet  Furnished  Promptlj 
Large  Tonnage  of  Platei,  Shapes  and  Bart  !n  Stock 

Office  and  Plant,    NcW  GlaSgOW,  N.  S. 


ELEVATED 


STEEL  TANKS 


Three  Rivers,  Quebec 
Wayaaamack  Pulp  and  Paper 
Co..  Ltd. 

50,000  gallons.  149  feet  to  top 
120,000      "         100  feet  to  top 


Hemispherical  and 
Segmental  Bottoms 

Manufactured  at 

Pittsburgh,  Pa. 

Erected  Anywhere 

We  have  special 
designs  for  Mun- 
icipal, Railway 
and  Industrial  ser- 
vice. 

Catalogue  No.  IS 
sent  upon  request. 


Pittsburgh-Des  Moines  Steel  Co. 

Pittsburgh,  Pa.  New  York  City  Dallas,  Texas 

945  Curry  Bldg.  42  Church  St.  Praetorian  Bldg. 

San  Francisco,  Cal.,  Monadnock  Bldg. 
Canadian  Representatives:  F.H.  Hopkins  &  Co.,  Montreal,  Que. 

Des  Moines  Bridge  and  Iron  Co. 

Ues  Moines,  Iowa,  938  Tuttle  Street. 


McGregor  &  Mclnt5nre 

Limited 

Toronto,  Canada 


OUR  NEW  OFFICE  AND  WORKS:    1 139  SHAW  STREET 
Main  Structural  Shop:    130  ft.  x  400  ft. 

Area  of  Ground. :    Ten  Acre. 

Capacity:    18,000  Ton.  Annually 

We  build  and  erect  all  kinds  of  Structural  Steel  Work 
Roof  Trusses,  Bank  and  Office  Railings,  Stair 
Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,    Column  Sections,  Angles,  Tees,   Plates,  Bars, 
Checkered  Floor  Plates,  etc. 

TELEPHONES : 
Office  and  Work.:  Hillcre.t  1 6 1  4-1 61  &-1 6  1 6 
Private  exchange  connecting  all  department.. 
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Niagara  Conoidal  Fans 

"Made  in  Canada" 

Bla^  Wheel  design  —  housing  proportions — size  and  position  of  inlet  and 
outlet  openings  — elimination  of  intake  losses — all  combine  to  give 

Highest  Efficiency 
Lowest  Power  Cost 

The  high  efficiencies  we  guarantee  are  maintained  in  acftual  practice  ag 
has  been  proved  many  times  by  their  low  operating  co^ — and  this  sav- 
ing over  other  types  has  an  adual  money  value  to  you. 
Conoidal  design  assures  great  ^rucftural  Srength — long  life — and  adapt- 
ability for  the  most  severe  working  conditions. 

Write  for  our  new  catalogs. 

Planoidal  Fans — Catalog  200-11  Niagara  Conoidal  Fans— Catalog  201-11 

Canadian  Blower  and  Forge  Company,  Limited 


St.  John 


Berlin 

Montreal 


Toronto 


Ontario 

Winnipeg 


Vancouver 


CUT  STONE 


TWO  questions  of 
importance  to  you. 

Have  you  decided 
about  the  cut  stone 
for  your  next  contract? 
Have  you  work  that 
demands  unusual  skill? 

We  can  do  special 
work  capably  and 
promptly.  Send  us  the 
details  and  we  will 
quote  you  prices.  We 
supplied  the  cut  stone 
for  the  Central  Tech- 
nical School,  Toronto. 
Judge  us  by  the  work 
we  do. 


Geo.  Oakley  &  Sons,  Limited 

278  Booth  Avenue,  TORONTO 
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BUFFS 


We  are  in  a  position  to  supply  buff  pressed  brick 
of  a  most  attractive  and  uniform  colour. 

Superior  Quality  Prompt  Service 

Interprovincial  Brick  Co.  of  Canada  Limited 

Goodyear  Building,  154  Simcoe  Street,  TORONTO 

„.     .  Montreal  Agenta 

Plant  near  r>    w  i    »«•         r>       t  '  • 

Cheltenham,  Ont.  ^'       Miner  Co  Limited 


Coristine  Bldg. 


Made  in  Canada 

XCELADUCT 


(Galvanized) 
AND 


ORPENITE 


(Enamelled) 


Conduits 

Orpen  Conduit  Company,  Limited 

Toronto 
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"DOMINION  WIRE  ROPE" 

PRODUCTS 
Minimize  Your  Troubles  by  Buying  Our 

BLOCKS,  CLIPS,  THIMBLES 

-  WIRE  ROPE 

Stocks  carried  in  Montreal,  Winnipeg  and  St.  Catharines 

The   Dominion  Wire  Rope   Company,  Limited,  Montreal 


Ransome  Concrete 
Mixer 

"The  Machine  with  all  the  Good  Features'' 

WHEN    deciding    upon   a  special  concrete  plant  you 
should  avail  yourself  of  all  the  experience  you  can. 

We  will  be  pleased  to  submit  designs  of  a  plant  to 
take  care  of  your  special  requirements  if  you  will  send  full 
particulars  relative  to  the  work  to  be  undertaken. 

Catalogue  upon  request 

Ceme*^*   Bag  Cleaner 

An  Inexpensive  Machine  for 

Cleaning  and  Counting  Cement  Bags 

Saves   Cement   that   is   ordinarily  lost. 

From  one  to  two  barrels  of  cement  are  saved  out 
of  every  thousand  bags. 

When  you  return  bags  only  partially  cleaned, 
you  not  only  lose  the  cement  but  pay  freight  on  it 
as  well. 

Let  us  quote  you 

F.  H.  HOPKINS  &  CO.,  Montreal 

Branches: —  St.  Catharines,  Ont.         1206  union  Trust  Bidg.,  Winnipeg         Vancouver,  B.  C. 


I 


